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The share of manufacturing in GDP is declining, whereas the share of services – and business-related 

services in particular – is rising in almost all advanced economies. However, as these industries are 

mutually dependent in various ways this study focuses on the manufacturing sector as a user of 

activities provided by the services industries and – in particular – the way the latter contributes to 

productivity and value creation in the former. To the extent that this is the case, manufacturing industries 

benefit from a vibrant business-services industry and themselves play an important ‘carrier function’ of 

services – issues which are addressed by considering manufacturing activities in a value chain 

approach. As a consequence, EU Member States facing a declining share of manufacturing might still 

be part of the manufacturing value chain via the provision of services whereas other countries benefit 

from services provided by other countries. The role of cross-border flows of services and the patterns of 

outsourcing and offshoring of such activities across Europe is therefore gaining importance. It is argued 

that a differentiated pattern of specialisation emerged within Europe with a set of countries keeping a 

stronghold in manufacturing industries and others are specialising in the provision of related services, 

whereas some countries have faced a decline in their manufacturing shares, but have not succeeded in 

increasing their specialisation in business services either.  

The first four sections of the study present selected quantitative indicators concerning the 

“manufacturing value chains”, discuss the relative importance of the manufacturing–services interaction 

and its cross-border dimensions, and point towards differences across countries, industries and services 

activities, and the respective changes over time. Further, impacts of these interactions on manufacturing 

performance are addressed econometrically. The following two sections highlight important dimensions 

of services use in manufacturing and issues related to services trade and potential barriers in that 

respect for selected industries and countries, incorporating both quantitative and qualitative insights. 
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Changing patterns of specialisation in manufacturing and business service activities across Europe 

Despite positive growth rates of industrial output in absolute terms, the share of manufacturing value 

added in overall GDP of the EU declined from 20% in 1995 to 16% in 2011 (following a long-term trend), 

whereas the share of business services increased from about 14% to 18% over the same period for the 

whole economy. However, despite this increase in business services, an overall ‘deindustrialisation’ 

trend is still to be observed for the EU as a whole, when only those services are included that are used 

in manufacturing activities for the provision of final manufactured goods. This ‘value chain approach’ 

shows a decline in the combined manufacturing and related services share of GDP from 25.7% in 1995 

to 22% in 2011. A number of reasons have driven this trend, including overall shifts in demand, 

significant improvements in productivity, companies externalising business services to outside Europe, 

offshoring of core manufacturing activities (notably to Asian countries) and changes in relative prices in 

favour of services (Baumol’s cost disease1). 

These changing patterns of specialisation are, however, not uniform across the EU Member States: the 

geographical patterns of specialisation have become more pronounced. While some countries remain 

relatively specialised in manufacturing (e.g. Germany, Austria, Central and Eastern European countries), 

a second group is specialising more in business services (e.g. the UK, the Netherlands, Belgium and 

France). Consequently, specialisation and agglomeration trends are observed for both manufacturing 

and services activities. 

A third group of countries, comprising the Baltic States, Greece, Malta, Spain and Portugal, have faced a 

decline in their manufacturing shares, but have not succeeded in increasing their specialisation in 

business services either. This may be because these countries have started from a lower level and, with 

respect to initial specialisation patterns, from a less favourable manufacturing base. These conditions, 

together with the creation of bubbles in their economies and the ensuing difficulties, resulted in a loss of 

manufacturing competitiveness and an unfavourable economic development following the economic and 

financial crisis.  

A mutually dependent and dynamic relationship between manufacturing and services 

The production of manufactured output involves many activities along the value chain, from 

predominantly pre-production-stage activities (such as R&D and design), through the production (or 

assembly) stage, to predominantly post-production activities (such as logistics, distribution, maintenance 

and marketing).2 As physical inputs, services can either be provided in-house or sourced from service 

providers. In terms of direct cost shares in manufacturing, on average about 25% are service inputs; but 
 

1  Baumol’s cost disease states that due to larger productivity growth in manufacturing activities, as compared to services, 
the relative price of manufactured products is declining, which consequently implies that the share of manufacturing is 
declining in nominal terms.  

2  Some services, such as marketing or logistics, play a role throughout the entire value chain.  
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there are large differences across countries, with shares ranging from more than 30% to less than 15%. 

In terms of direct cost shares, distribution services account for about 12%, transport and communication 

for about 5%, and business services for about 9% of total manufacturing costs. The service content of 

manufacturing production increased by about 3 percentage points on average across countries over the 

period 1995 and 2011. 

When taking account of both direct and indirect linkages, the average service content of manufactured 

goods produced in the EU comes close to 40% of the total value of final manufacturing goods produced. 

The bulk of these services are distribution services (15%), transport and communication (8%), and 

business services (which range from under 10% to 20% or more across the EU Member States). This 

last category includes services such as legal and accounting services, research and development 

(R&D), advertising and market research, engineering activities and information and communications 

(ICT) services. The remaining service activities, which represent a negligible share of the total, are non-

market services. These numbers reflect a trend towards increased use of outsourcing of services by 

manufacturing firms.3  

Additionally, there is a trend towards services being increasingly supplied together with physical 

products: a phenomenon sometimes described as ‘servitisation of manufacturing’. The amount of 

services provided by manufacturers is not completely represented in officially available statistics and 

hence is not part of the cost shares presented above. The servitisation share of total manufacturing 

revenues varies greatly. Shares of between zero and 30% have been mentioned in interviews. 

Servitisation is to a large extent dependent on product programme and market environment with, 

generally speaking, final goods markets providing better opportunities to offer services over the whole 

product lifecycle. Servitisation contributes to EU manufacturers’ international competitiveness through 

comparative advantages in the field of services driven by know-how, in particular engineering, and thus 

opens up growth opportunities for manufacturers who tap into new business areas, such as BOT,4 

lifecycle services, etc.  

Finally, of course, services also use manufacturing inputs for the provision of services. However, these 

channels operate primarily via the supply of capital goods, rather than intermediate inputs. The direct 

cost shares of manufacturing in services are therefore rather low at only about 2% of the gross output of 

services, and do not give an accurate quantification of the relationship between services and 

manufacturing. 

Services–manufacturing interaction is growing across industries for different reasons 

Expert interviews in four industries (machinery, transport equipment, textiles and clothing, and food and 

beverages) and six countries (France, Germany, Denmark, Sweden, the Czech Republic and Poland) 

have shown that, for an in-depth understanding of the use of services in manufacturing, country and 

industry characteristics have to be taken into account. The industries considered differed greatly in terms 

of their structure, production technology, rate of innovation and their exposure to globalisation. For the 
 

3  Note that these data provide a conservative estimate concerning the service content of manufactured products, as they 
do not account for services produced ‘in-house’ as services. 

4  Build–Operate–Transfer: a form of project finance which traditionally has been applied to large investment projects 
where manufacturers are reimbursed by revenue earned through the operation of the establishments delivered. Finally, 
ownership is transferred to the client.  
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four industries, these four features largely explain the differences in the relationship between 

manufacturers and service providers, the critical fields of interaction and the economic impact of 

services on manufacturing companies’ performance.  

In the machinery and transport equipment industries – as examples of medium-high- and high-tech 

industries – the cost share of services for medium-high to high-tech industries has been growing and is 

expected to increase further, mostly through outsourcing of R&D and engineering services, in particular 

by the spin-off of R&D and engineering units and because of the need to set up more efficient and 

effective development processes. The most important drivers behind this trend are the growing 

complexity of products and the integration of different technologies. The findings indicate that the 

success of R&D and engineering projects depends on the interaction of the different players involved 

and on the objectives of the outsourcing strategies pursued. For example, outsourcing of R&D and 

engineering services can be motivated by cost saving, as well as by the need for access to specific 

expertise. 

By contrast, in both so-called ‘low- to medium-low-tech’ industries considered – food and beverages and 

textiles and clothing – efforts to increase the efficiency and effectiveness of the value chain management 

is the most important driver of growing business service inputs. A second explanation for the growing 

cost share of business services is related to downstream strategies. Manufacturers try to be better 

placed in their sales markets, through services such as market research and advertising, and to offer 

their clients additional services, such as logistics and product placement. These activities comprise the 

provision of external and own services (i.e. servitisation, as discussed above). These ‘low-tech’ 

industries also show higher cost shares of industrial output caused by transport and distribution services, 

which is due to the fact that these two industries are, to a greater extent, producers of consumer 

products. 

The ability to exploit services – in particular business services – has contributed a great deal to the 

success of manufacturers in these ‘low-tech’ industries. Above all, companies from the textiles and 

clothing industry have been investing heavily in value chain management and the related upstream and 

downstream services. As such, these companies have been able to meet the challenges of globalisation 

through the management of international supply chains. In terms of value added and jobs, this has partly 

been able to compensate for the reduction in domestic production capacities, thanks to the tapping of 

new business areas. The success of these industries has therefore driven the growing integration of 

services and manufacturing. Although the growth in related services might not be sufficient to fully 

compensate for the losses in manufacturing activities, these services do increase EU companies’ 

competitiveness and reduce any negative impact resulting from the structural changes taking place in 

the low-tech industries as a result of globalisation. 

The differences in the interaction of services and manufacturing between the industries under 

consideration suggest that sectoral specificities have to be taken into account when formulating public 

policies and schemes.  

Services–manufacturing interrelationships also determined by country specifics 

The interrelationship of services and manufacturing further shows quite different patterns between the 

Member States under consideration. The predominant strategies pursued by manufacturers in the 
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individual countries impact not only on the overall use of services, but also on the kind of services 

sourced from outside. This is particularly the case with regard to the use of R&D and engineering 

services in medium-high- to high-tech industries, which are well suited to contribute to manufacturers’ 

economic performance and to their supply of technologically leading, high-performance products.  

For example, there are remarkable differences in the amount of external services used by French and 

German companies. French companies have been more inclined to outsource, whereas German firms 

have relied to a greater extent on internal service provision. Outsourcing is driven not only by the 

sophistication of products and the integration of numerous different technologies, but also by the 

manufacturers’ need to improve their economic performance through cost saving. French companies in 

this the transport equipment industry have been struggling more than their German competitors, and this 

may explain why they have outsourced more. There are indications that German companies are also 

moving towards a greater use of outsourcing.  

For the smaller countries, the fieldwork revealed that the Danish manufacturing sector, for example, is 

struggling with a loss of competitiveness. The cost shares of services in manufacturing are well below 

those of the other EU Member States under consideration, so that Danish manufacturers are less able to 

exploit the possibilities of increasing their competitiveness through outsourcing than are manufacturing 

firms in other comparable countries.  

The Swedish manufacturing industry provides a good example of maintaining a viable sector through 

comprehensive exploitation of services. Traditionally, Swedish firms have successfully commanded 

global value chains, and only little capacity is left in the country; however, these have remained 

competitive thanks to the use of services. Most impressive is the Swedish textiles and clothing industry: 

although only marginal manufacturing capacities are left in Sweden, the textiles and clothing industry is 

viable, provides attractive workplaces, is strong in R&D and design, and manages to keep its position in 

the global production network through value chain management.  

Since the fall of the Iron Curtain, Poland and the Czech Republic have become market-oriented 

economies. During the transition phase companies were privatised, with foreign direct investment (FDI) 

playing an important role in this process and affecting the structure of the respective manufacturing 

industries. Typical of both countries are foreign-owned and domestically owned production sites that are 

integrated upstream in international supply chains. Independent, domestically owned companies which 

successfully command their own international distribution and sales networks exist as well, but are less 

frequent. Due to this characteristic the exploitation of services does not yet play the same role for Polish 

and Czech manufacturers as it does for most companies from EU Member States of longer standing. As 

many companies are struggling to meet the challenges emerging from production sites located in non-

EU low-wage countries, in the longer run their survival will probably depend on process and product 

innovations and the upgrading of product programmes, for which services are pivotal. However, the 

Central and Eastern European manufacturing sector is expected to undergo structural changes similar to 

those in the long-standing Member States. The loss of production capacities, in particular of labour-

intensive activities, will however only be partly alleviated through the use of services by manufacturers, 

increasingly driven by know-how. 

To summarise, these results indicate that improved access to services and increases in the quality of 

services have the potential to strengthen the competitiveness of the EU manufacturing sector. However, 
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even improved services and an improved integration of services and manufacturing will not prevent 

changes in the international division of labour and the relocation of manufacturing capacities.  

Manufacturing firms in smaller countries source a higher proportion of business services from abroad 

than do manufacturing firms in larger countries 

The proportion of business services sourced from abroad tends to be small in all countries: in most, the 

share of imported business services in manufacturing gross output is less than 1% (compared to about 

5–10% in terms of direct cost shares of total business services used in manufacturing), with only a few 

countries showing higher shares. However, it should be borne in mind that this does not include services 

provided domestically via the commercial presence of foreign-owned affiliates (Mode 35) or through the 

long-term presence of foreign-national persons (Mode 4). For the cross-border provision of services 

(Mode 1) measured here, there is a distinct pattern whereby manufacturers in smaller countries source a 

relatively large share of their business services from foreign, mostly intra-EU, suppliers. This is, in 

particular, the case for Central and Eastern European countries. 

The differences in the intensity of use of imported business services suggest that manufacturers in 

larger countries have access to a more substantial base of domestically supplied services, whereas 

manufacturers in smaller countries have to rely more on foreign-sourced business services in order to 

gain access to the services they need. These different patterns also become apparent when considering 

the relationship between manufacturing performance and business services: for the set of large EU 

countries, econometric evidence reveals a positive impact of domestic (and – to a smaller and less 

robust extent – foreign) business service inputs on manufacturing performance, measured in terms of 

productivity or value added growth; for smaller countries, the econometric results suggest that in 

particular foreign business services linkages are important for improved manufacturing performance. 

However, this does not mean that large EU Member States would not profit from more open services 

markets. In particular, the service providers in larger countries would also benefit from enlarged markets, 

and the manufacturing sector in larger countries would, in turn, gain advantage from increased 

competition and the specialisation of business service providers.  

Given the increasingly pronounced patterns of specialisation across Europe, and the relative importance 

of foreign-sourced business services – particularly for smaller countries – potential barriers to cross-

border trade in services and to international manufacturing–services linkages are an important policy 

issue. However, the issue is not straightforward and goes beyond the issue of regulatory barriers. An 

analysis of the correlation between the patterns of use of imported services by manufacturing industries 

and the number of regulatory barriers to services trade present in a country did not reveal a significant 

relationship between the two. Furthermore, interviews with EU service providers and an analysis of 

regulatory barriers to services trade using data from the OECD Services Trade Restrictiveness Index 

(STRI) and Product Market Regulation (PMR) indices suggest that legislation at the EU level is not 

significantly hampering cross-border trade in services. Nevertheless, from the interviews it is also clear 

that in practice significant regulatory barriers still exist at lower levels. These barriers relate, for example, 

to differences in Member States’ internal legislation or the concrete implementation of EU regulations in 

individual countries.  
 

5  The four modes of supply (as defined by the General Agreement on Trade in Services (GATS)) are: Cross-border trade 
(Mode 1); Consumption abroad (Mode 2); Commercial presence/establishment (Mode 3); Presence of natural persons 
(Mode 4). 
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Moreover, given the lower tradability of services (compared to goods), entry modes other than the cross-

border provision of services are often more important. For example, for most performance-enhancing 

services, tradability of services is rather low and a local presence is required for a large part of the 

service offering, because factors such as ‘trust’, the performance of domestic services markets, 

language, and knowledge of local regulations and culture all play an important role. Consequently, for 

many types of services the policy issue for stimulating the use of foreign-sourced services in EU 

manufacturing industries relates more to the entry and the right of establishment of firms, as well as to 

the recognition of professional qualifications across borders. It should, however, be noted that the 

increasing digitalisation of performance-enhancing services is likely to increase their tradability in future. 

This in turn will affect the policy intervention needed to support them. 

Main policy messages 

In summary, there is evidence of a positive relationship between the performance of business services 

and the performance of manufacturing: notably, manufacturing sectors that buy in a relatively high 

proportion of business services have better productivity performance than do sectors with a relatively 

low buy-in of business services. This indicates that the performance of manufacturing could be improved 

through policies that support the development of business services activities and their quality. 

Furthermore, access to foreign suppliers of business services seems particularly important for smaller 

countries, since they usually do not have a full range of high-quality domestically supplied business 

services. However, given the ongoing trend towards further specialisation and agglomeration of both 

business services and manufacturing across Europe, even for larger countries there is increasing 

potential from improved competition and increased trade in business services. The ‘manufacturing core’ 

countries would benefit, for example, from improved access to foreign services suppliers from countries 

that are becoming more specialised in business services. In turn, the ‘business services’ specialist 

countries will also profit from the increased cross-border demand for business services.  

Since goods and services markets are becoming more closely linked, and since business services 

impact positively on the performance of manufacturing (and vice versa), further steps towards integration 

should be undertaken, in particular in areas where barriers still exist. For example, a more ambitious 

implementation of the EU Services Directive would be a significant step forward in this direction, 

accompanied by the removal of remaining regulatory barriers to goods markets as well, in particular at 

the national level. Consequently, with the trends towards further specialisation and agglomeration in 

business services and manufacturing, reinforcing the internal market for both services and goods is 

likely to become even more important for EU competitiveness in the future. 

Openness to trade will support further specialisation across countries and will allow the EU as a whole to 

reap the rewards of specialisation. This study shows that a group of countries, perhaps in particular 

those on the periphery, have managed neither to keep a strong manufacturing base nor to develop 

strong business services industries. This indicates that there is a risk that some Member States may 

have difficulty in participating in EU (and globalised) manufacturing and business services value chains. 

These problems are to a degree caused by the loss of competitiveness due to the build-up of economic 

bubbles in these countries in the run-up to the economic and financial crisis. While they have to some 

extent managed to develop sectors other than business services and manufacturing, it would seem 

advisable for these countries to improve their overall competitiveness, in order to benefit more from the 

opportunities resulting from the globalisation of manufacturing and business services value chains.  
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1.1. MANUFACTURING, SERVICES AND THEIR INTERRELATED NESS 

The services sector plays an important role in advanced economies, not only because of its high and 

growing share in total GDP (more than 70% in most advanced economies) or its role in employment 

creation, but also because it is an essential source of inputs in manufacturing. Of the service sectors, 

business services play a particularly important role as inputs in production, e.g. in terms of consultancy 

activities, design activities, marketing, cleaning, etc. As can be seen, business services are 

heterogeneous and have different degrees of importance in the manufacturing process in upstream and 

downstream activities along the manufacturing value chain.  

By contrast, most developed economies have witnessed a declining share of the manufacturing sector 

over an extended period of time. However, the experience is mixed, and while some countries 

experience an acceleration of this trend, others successfully maintain their strong manufacturing bases 

(Stöllinger et al., 2013). Therefore, on the one hand policy makers focus on reorienting their economies 

towards services in order to outweigh the loss of manufacturing jobs; but on the other hand, they also 

strive to maintain a strong manufacturing base. This is referred to as ‘re-industrialisation’, which is widely 

debated not only in the EU and among its Member States, but also in other major advanced economies, 

particularly the United States. However, given the strong linkages between manufacturing and services, 

the question is not just about promoting manufacturing per se, but about promoting manufacturing and 

service sectors/activities in which the EU can be globally competitive.  

There is an increasing awareness that manufacturing and services are closely intertwined. First, 

manufacturing firms not only use various services as important inputs in their production process in a 

broad sense, but also bundle their products and provide services along with their products. Second, a 

number of service activities are also carried out within manufacturing firms, which may be partly 

outsourced or offshored (e.g. business function offshoring). Conversely, service industries also use the 

output of manufacturing industries, which allows them to provide their activities more efficiently, for 

example, (i) goods are sold by service providers (for instance for maintenance and repair), (ii) via 

information and communications technology (ICT) systems development and integration and (iii) capital 

goods used in service activities. Hence, given strong inter-sectoral linkages and interrelationships, 

changes or improvements in the service sectors and the conditions impacting on the interaction of 

services and industry (both within and across countries) are expected to have important effects on the 

performance of the manufacturing sector.  

In the European Industrial Policy Communication of 2012, the Commission emphasised the need to 

reverse the declining role of manufacturing in Europe from the current 16% or so of GDP to as much as 

20% by 2020, in order to address and counter the prevailing and persistent economic ailments, to 

guarantee sustainable growth and the creation of high-value jobs, and to solve pressing societal 

challenges. This is even more relevant as the growth of manufacturing has been negatively affected by 

crisis-related low consumption, low investment levels and general policy uncertainty. On the positive 

side, the good export performance of European industry and its global competitiveness in high value-
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added goods point to important growth potentials for European manufacturing. This can, however, only 

become sustainable if European firms succeed in maintaining their competitive edge in global markets 

by further improving productivity, increasing the value-added content of their products and innovating. In 

all of this the service sectors provide important inputs.  

The emphasis on the interrelatedness of the two sectors implies a shift in perspective. Baumol (1967) 

warned of the danger posed to the global economy by increasing services intensity. He claimed that, 

due to the low productivity of the ‘stagnant’ services sector, an increase in the share of services in GDP 

causes overall productivity growth to stagnate – the so-called ‘Baumol disease’. However, the major 

critique of Baumol’s theory lies in the fact that he considered services to be used for final consumption 

only, and not as intermediate inputs which can affect economy-wide productivity indirectly.6 In particular, 

some services facilitate transactions through space (transport and telecommunications) and time 

(financial services). Also, many producer-related services are often found to be important vehicles for 

the transmission of knowledge spillovers and to initiate changes in the production processes of client 

firms, which, in turn, improve overall productivity not captured by direct measurement. Empirically there 

is mounting evidence to refute Baumol’s concerns about the negative productivity effects emanating 

from the continuously expanding service sector. Instead, a positive productivity effect is found to prevail. 

For example, Maroto-Sanchez and Cuadrado-Roura (2009 show that between 1980 and 2005 the 

relationship between the growth of services (in terms of percentage of total employment) and overall 

productivity growth was positive and statistically significant in 37 OECD countries.  

The relevance of this critique may best be seen from the role of knowledge-intensive business services 

(defined as NACE Rev. 1 70 to 74), the so called knowledge-intensive business services (KIBS).7 The 

share of business services and of KIBS is generally increasing in the EU Member States, as is their 

share used as intermediate inputs in manufacturing, as will be documented below. 

These trends can imply two effects: on the one hand, manufacturing outsources or offshores low value-

added activities to external suppliers, which raises measured productivity in manufacturing. On the other 

hand, manufacturing makes increased use of specialist service inputs (e.g. KIBS), which gives rise to a 

positive (spillover) effect on productivity.  

For a number of reasons, therefore, services have become increasingly intertwined with manufacturing 

activities. Consequently, developments in the services sector are not isolated, but instead affect 

manufacturing, too, so that productivity improvements or increases in growth in the service sector give 

rise to important productivity or output growth effects in the manufacturing sector, and vice versa. The 

service sector is found to be an important engine of innovative activities and spillovers for other sectors. 

For example, Kox (2004) shows that the Dutch business services industry, which has grown much faster 

 

6  Besides, misleading findings on productivity in services may arise from incorrect measurement (Maroto and Rubalcaba 
(2008). Wölfl (2003) identifies the following sources of measurement biases: difficulties in measuring output of certain 
service sectors (such as financial services); choice of deflators and disentangling the effects of price changes from the 
effects of quality changes; aggregation bias when calculating aggregate productivity based on its components. There is 
substantial evidence that low or negative productivity rates in services are partly linked to inadequate measurement of 
service productivity growth (in particular the way constant prices are computed). Potential underestimation of service 
productivity growth leads to an underestimation of aggregate productivity growth. 

7  In the literature, various definitions of the knowledge-intensive business services (KIBS) industries are used: these 
depend rather on data availability and the respective classifications to be used. These figures are therefore only 
indicative of the relative importance of the KIBS sector.  
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than the market services sector as a whole, but displayed stagnating productivity growth, plays a crucial 

role in the national innovation system and creates knowledge spillovers to other sectors. Similarly, 

Foster-McGregor et al. (2012) use the World Input-Output Database (WIOD) to analyse the prevalence 

of technology spillovers between services and industry. They demonstrate that through R&D the service 

sector generates non-negligible productivity effects for manufacturing industries.  

Thus, given the importance of industry–service linkages, it is important to understand the potential 

barriers – and also the enablers – of these links. Previous studies have shown that framework conditions 

can be an important determinant of the productivity performance of the service sector, which, in turn, 

affects the performance of other sectors. For example, PWC (2007) conducted a literature review and 

found that inappropriate labour or product market regulation can dampen innovation and inhibit the 

uptake of ICT. Moreover, in the retailing sector, restrictions on planning permission, flexible working, 

opening hours and other operational factors can place important limitations on retail sector efficiency. 

Also the role of the internal market was found to be an important determinant of service sector 

productivity. Ecorys (2011) showed that differences in regulatory regimes are significant determinants of 

relative performance in services between EU Member States. This study has also found that, for 

example, administrative burdens, barriers to trade and investment, price controls and the costs of 

starting up a company have an important negative impact on the performance of services.  

Next to these different perspectives, the impact of regulations on services–industry relations can be 

expected to differ depending on the type of relation between the two (see discussion below). For 

example, if services play an important role in manufacturing innovation – as is the case with technical 

engineering and its relation to technical products (an instance of co-production) – innovation policy may 

affect not only the technical engineering sector, but also the producer of technical products. By contrast, 

if a service is supplied as a support service and not as an input (e.g. security services), innovation policy 

may affect the performance of the security service sector, but is unlikely to contribute significantly to any 

increase in productivity of the industry that uses those security services. It has to be stressed, however, 

that the effect of framework conditions may be positive or negative: they can act as a barrier, hindering 

productivity improvements, or they can help to promote productivity improvements in interrelated 

services and industries. Although previous studies have started to analyse some of these framework 

conditions, the analysis has been at a relatively general level. A deeper understanding of how framework 

conditions affect the service sector and its relationship with industry is needed in order to develop 

appropriate policies. 

To summarise, the strong and growing inter-sectoral linkages and the critical role of the service sector for the 

development and performance of industry all point to the importance of a policy framework that helps to 

revitalise industry and keep it internationally competitive by also fully exploiting the potential of services. 

Moreover, industrial policy also needs to ensure that the service sector can fully profit from – and exploit the 

opportunities emanating from – industry to optimise economic growth and employment generation. 

Concerning the EU, an important aspect is the role of the internal market and trade in services among EU 

Member States which might contribute to a thriving manufacturing industry in the EU economy. 
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1.2. GENERAL FRAMEWORK FOR EXPLORING MANUFACTURING– SERVICES 
INTERACTIONS 

1.2.1. BUSINESS SERVICES CATEGORISATION 

There is a wide range of service activities which are directly and indirectly linked to the provision of a 

manufactured good. Kox and Rubalcaba (2007) provide a general taxonomy of producer services8 

(Figure 1.1) that distinguishes between those services that may be categorised as network-type services 

(e.g. distribution, transport and logistics, financial services, telecommunications, and energy) and 

business services, which they define as ‘a set of service activities that – through their use as 

intermediary inputs – affect the quality and efficiency of the production activities by complementing or 

substituting the in-house service functions’. Within the category of business services, they further 

distinguish between operational services that supply relatively standardised business services, and 

knowledge-intensive business services (KIBS) that generally produce client-specific services with high 

knowledge content. In relative terms, operational services are mainly concerned with the provision of 

manual skills, while KIBS are based on knowledge and information in the production and delivery of 

services. Viitamo (2007) considers that the taxonomy of Kox and Rubalcaba can be seen in terms of the 

generality of the service functions, with the highest generality (i.e. lack of client-specific characteristics) 

associated with network-type services, while operational business services – although also relatively 

standardised – are more specialised in terms of supporting specific functions. Finally, knowledge-

intensive business services have the highest degree of customer specificity. 

Figure 1.1 / Overview of the categorisation of prod ucer services 

Producer 

services 

Business- 

related 

services 

Business 
services 

Knowledge- 

intensive 
business 

services 

(KIBS) 

Software and computer services 

Strategy and management consulting 

Accounting, tax and legal advice 

Marketing services, opinion polling 

Technical services, engineering 

Research and development 

Personnel training, headhunting 

Operational 

business 

services 

Security services 

Facility management, cleaning 

Administration, bookkeeping 

Temporary labour recruitment 

Other operational services (e.g. catering, photography, translation, call 

centres) 

  

Leasing and renting 

Real estate 

Network-type 

services 

Distribution and trade services 

Transport and logistics 

Banking, insurance, stock exchange 

Telecommunication, courier 

Energy services 

Consumer services partly used by enterprises (business travel, company health service, social insurance services) 

Source: Adapted from Kox and Rubalacaba (2007). 

 

8  Based on the main client base (customer segment) for the service provided, a distinction may be drawn between 
consumer services – i.e. services that are primarily consumed by private individuals – and producer services that are 
primarily used as intermediate inputs into the production processes of businesses. 
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From the above, it is evident that there is a large and diverse range of business-related services that 

interface with industry in different ways; for example, by providing various technological, operational, 

distributive and financial capabilities. Moreover, these services vary in terms of the degree to which they 

are tailored to the specific requirements of industry. They also vary in terms of the intensity of their 

interaction with industry, with some services providing specific capabilities that require a high degree of 

understanding and continuous interaction with industrial (manufacturing) production activities to deliver 

effectively. Other services, by contrast, require a much lower degree of specific knowledge of industrial 

(manufacturing) processes.  

As noted in Ecorys (2008), typically the combination of the general nature (i.e. lack of client specificity) of 

network-type services and the associated economies of scale in their provision means that in-house 

production is usually neither a viable nor a cost-effective option. Moreover, the fact that such services 

are relatively standard means that a significant level of in-house complementary knowledge (to make 

effective use of the service) is not normally required. By contrast, though increasingly subject to 

outsourcing, knowledge-intensive business services typically require the retention of a complementary 

in-house knowledge base. Meanwhile, operational business services are situated in between these two 

situations. In this context, the focus of this study is on knowledge-intensive business services, which are 

characterised by a close relationship to manufacturing production activities, the necessity for a 

complementary in-house knowledge base, and the possibility for firms to decide whether to rely on in-

house provision or whether these service inputs are outsourced or offshored.  

1.2.2. BROAD CATEGORISATION OF SERVICE–INDUSTRY INT ERACTIONS AND 

PRODUCTIVITY IMPACTS 

In general terms, the growth and productivity potential of interactions between service activities and 

manufacturing production activities – specifically in terms of the contribution of services, in particular 

KIBS, to the performance of manufacturing – can be considered to be influenced by conditions at three 

levels: 

› Within manufacturing sectors:  In general, empirical evidence – comparing both countries and 

sectors – points to a positive impact on productivity performance in manufacturing industries of the 

increased use of (external) service inputs. Equally, services – whether externally or internally supplied 

– are regarded as a means for industry (manufacturing) to extract higher levels of value added within 

the value chain. On the one hand, services may contribute to raising the efficiency of industrial 

(manufacturing) activities; on the other hand, specific attention has focused on the role of services – in 

particular knowledge-intensive services – as vehicles to increase value added in industrial 

(manufacturing) activities through the generation of non-physical or intangible capital. Many services 

used in industries act as a vector for the diffusion of technology and as a catalyst for innovation 

activities that contribute to productivity improvements in industrial (manufacturing) activities.  

› Within service sectors:  Factors that enhance access to service inputs, reduce their cost or raise their 

quality are likely to have an incremental effect on value creation within a value chain. In this respect, 

productivity gains within service sectors can be expected to create benefits for industrial 

(manufacturing) users of service inputs. This indicates the potential importance of the openness and 

overall functioning of service markets (e.g. in terms of their regulatory environment, competition 
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conditions, the extent of integration in international markets, and the level of innovation) as factors 

influencing the growth and productivity potential of manufacturing production activities. 

› Interface between services and industry: Beyond conditions at the level of service and industry 

sectors per se, the growth and productivity potential of interrelationships between service activities and 

manufacturing production activities depend on the combined ability of service providers and service 

users within value chains to generate effective service outcomes. In this respect, significant attention 

in the literature on services covers discussion of issues such as information asymmetries between 

service providers and users, or the role of users in the co-production of service outcomes. For 

example, the former may reflect the difficulty that users have in evaluating service quality (both pre-

acquisition and during and after service delivery) or that providers have in clearly establishing the 

service requirements of their clients. The latter reflects the fact that effective delivery of many services 

requires interaction (‘co-production’) between service providers and clients; the level of interaction is 

likely to be more pronounced when services are more customised to the specific requirements of 

clients and where a high degree of mutual understanding is required. These attributes of the service–

industry interface indicate the potential importance of factors that increase market transparency (i.e. 

facilitation of search and matching processes) and enhance the respective capabilities of service 

providers and users to engage effectively in co-production processes (e.g. ‘learning processes’ 

through which mutual understanding can be developed, with regard both to the nature of the services 

to be provided and to the requirements of client organisations). 

1.2.3. MANUFACTURING–SERVICE INTERACTION ALONG THE VALUE CHAIN 

Industry–services interactions occur throughout industrial value chains, from ‘upstream’ functions (such 

as R&D and design) through to downstream functions (such as ‘marketing’ and ‘after-sales’ services). 

The increasing importance of more upstream (‘pre-production intangibles’) and downstream (‘post-

production intangibles’) functions is associated with the fact that the production phase occupies a less 

pivotal position in the value chain of manufactured goods than is the case with more service-oriented 

components (see e.g. Veugelers, 2013, for a recent discussion). The diminution of value creation in the 

core production phase (e.g. fabrication and assembly activities) reflects a combination of factors, 

including productivity gains and technology developments that have lowered costs and displaced 

employment in production activities, and growing (international) competition that has further contributed 

to driving down prices and reducing margins for physical production outputs. In particular, the pressure 

on value creation in core production activities has gone hand in hand with the trend that has seen them 

outsourced and offshored to low-cost suppliers/locations.  

At the same time, as a consequence of the pressure on core production processes, many firms have 

sought to increase value creation and profit margins by focusing on the development of intangible 

service-related assets in ‘upstream’ and ‘downstream’ value chain activities. In general terms, services 

can be categorised relative to their position in the value chain: 

› Upstream (development) services in the value chain:  product conception and innovation activities 

(e.g. R&D, design and branding), together with the technical development of high value-adding 

production processes, are increasingly important as a source of competitive advantage. The focus on 

upstream functions links in with trends towards raising the technological level of products (e.g. high-

tech products), increased specialisation of production processes and higher-end market positioning. In 
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this context, services play a key role in providing the specific scientific, technical and design 

capabilities necessary to support upstream functions that contribute to raising the value added 

‘embedded’ in manufactured products through better product conception and specialised production 

processing. These include services dedicated to product innovations, such as R&D and engineering 

and design. For example, Europe is a global leader in independent engineering services providers 

(ESPs), which strengthen the comparative advantages of related industries. Particularly, the services 

provided by ESPs and their technological expertise are pivotal for the success of the EU automotive 

industry in global markets.  

› Core (production) services in the value chain: these concern services which are associated most 

closely and directly to production activities, such as supply management, production and process 

engineering, and other technical services. They include: 

-  Services that contribute to improved linkages along  the supply chain,  for example through 

the better functioning of input markets via greater transparency, shortened response times and 

reduction in transaction costs. These services increase manufacturing companies’ opportunities 

to exploit comparative advantage even in remote areas, which might lead to a relocation of 

manufacturing activities from EU to non-EU locations. One striking example is the production of 

clothing, one of the most globalised industries. Some of the more successful EU companies have 

become international supply (and value) chain managers, retaining only a remnant of their own 

production (if at all). Their competitiveness depends greatly on the set-up of efficient, globally 

coordinated processes, supported by the application of adequate IT tools and agreements on 

common standards, at least proprietary ones. 

-  Services for process innovation within companies:  generally services in this area contribute 

to the competitiveness of European production locations. Disadvantages (such as high input 

costs) can to some extent be compensated for by increased efficiency, resource saving, and 

faster or more flexible processes. As an example, the setting-up of highly integrated and 

sophisticated business operations supported by IT systems requires a qualified staff and 

experienced consultants. The EU offers a more favourable environment for the establishment of 

efficient, IT-supported processes than do emerging economies. Service providers can therefore 

improve manufacturing companies’ opportunities to exploit comparative advantage for EU 

production locations. However, the relocation of non-core, low value-added manufacturing 

processes to non-EU locations remains on the agenda. 

› Downstream (market) services in the value chain:  firms are increasingly using downstream 

services (e.g. distribution, marketing, pre- and after-sales services) as a means of generating value 

added by differentiating their products more clearly, enabling greater customisation and more broadly 

deepening their relationships with customers. The focus on downstream functions is part of the 

manifestation of the ‘servitisation’ of manufacturing, by which firms increasingly tend to supply hybrid 

goods and service combinations or service solutions, rather than just providing goods. Often 

manufacturing firms derive an increasing proportion of their revenue not from the sale of goods per se, 

but from the service activities that accompany the goods and that may generate longer-lasting 

revenue streams, with higher margins, than the goods themselves. In this context, the range of 

different service functions that are related to bringing products to market (e.g. logistics, distribution, 

marketing and pre-sales services) and that ‘support’ and ‘accompany’ goods in the market (e.g. 
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customer support, maintenance) and even after use (e.g. recovery and recycling) plays an increasingly 

important role in value generation within manufacturing value chains.  

Thus, ‘servitisation’ has the potential to contribute to comparative advantage for the EU-based 

production of complex, sophisticated products for specific applications and customised solutions. 

Demand for such comprehensive service packages – related, for example, to the supply of machinery 

and equipment – is growing strongly worldwide, with new business areas such as contracting and 

BOT9 gaining in importance. The EU machinery industry is a paradigm for an industry with a notable 

and growing share of services in output, with its competitiveness driven by a combination of physical 

goods and services. This supply meets growing client demand for a comprehensive supply of 

machinery and equipment, together with product lifecycle services.  

› Transversal (management & coordination) services:  e.g. management and strategy consulting, 

management-related ICT. In this context, services – ICT-related services, in particular – can play an 

important role in enabling firms to maintain their competitive position in core production activities by 

supporting improved production efficiency, lowering production costs and facilitating coordination 

within complex supply chains and across multiple production locations.  

The general point is that industry–service interactions occur throughout the value chain, and at each 

stage potential choices exist in terms of both (i) whether to provide services ‘in-house’ or to ‘buy in’ 

services from an external service provider, and (ii) and whether to source services locally or from a 

‘foreign’ supplier. Decisions on the choice of service provision may be influenced by overall framework 

conditions at all levels, which furthermore should not be seen as independent of one another (see next 

sub-section).  

1.2.4. INDUSTRY–SERVICE INTERACTIONS AND FRAMEWORK CONDITIONS 

Despite increasing recognition of the importance of industry–service interactions for the (productivity and 

growth) performance of manufacturing industry, there has to date been very little analysis of the factors 

(e.g. framework conditions) that influence the efficiency and effectiveness of the interactions between 

manufacturing and services. To some extent this reflects the difficulty of providing an overarching 

framework capable of encompassing very heterogeneous service functions that interact with industry in 

many diverse ways.  

Even if the analysis is limited to the KIBS which are deemed to be performance enhancing, there is an 

absence of studies that focus specifically on their interaction with manufacturing. On the whole, 

understanding of the role played by KIBS in terms of their contribution to their clients’ innovation 

behaviour has developed significantly. Initially seen as adopters of technology developed in 

manufacturing, the role of KIBS as catalysts for innovation among their clients has now been 

recognised. This has been followed by increasing acknowledgement that KIBS are important as 

innovators in their own right, both for themselves and on behalf of their clients (Muller and Doloreux, 

2007). 

 

9  Build-Operate-Transfer: A form of project finance which traditionally has been applied to large investment projects 
where manufacturers are reimbursed by revenues earned through the operation of the delivered establishments.  
Finally ownership is transferred to the client. 



 
INTRODUCTION 

 15 
 Research Report 404  

 

More problematic is the spatial dimension of KIBS. To date, relatively little analysis exists concerning the 

factors determining the location of KIBS; most of the existing analysis has focused on the tendency for 

KIBS suppliers to be concentrated in major metropolitan areas. In particular, it appears that service 

providers in major urban areas take advantage of the access that such locations offer to national and 

(increasingly) international networks and information exchanges. It appears, moreover, that service 

providers in major urban areas tend to be both more internationalised – indicating a priori a stronger 

market position – and more innovative. As a consequence, there is a self-reinforcing tendency for KIBS 

to become more spatially concentrated.  

At first glance, the tendency for KIBS to become more spatially concentrated is somewhat counter-

intuitive. In particular, the development of information and communication technology that supports the 

codification of knowledge and its delivery at a distance would a priori be expected to weaken the 

incentives for KIBS to group together in specific locations. However, there appears to remain an 

important component of tacit knowledge that is required to use and interface with flows of knowledge 

supported through ICT technologies. In this respect, the effective delivery of KIBS may nonetheless 

require proximity between service provider and (manufacturing) user, in order to develop the necessary 

mutual understanding (i.e. common tacit knowledge). Accordingly, it is understandable for KIBS to 

cluster in locations that provide access to a high concentration of (actual and potential) clients. 

Recently, a number of authors have attempted to analyse the relationship between foreign direct 

investment (FDI) in services and in manufacturing, either in terms of the presence and size of 

manufacturing activities as a factor influencing service location decisions, or in terms of the 

complementarity between services FDI and manufacturing FDI. For example, Nefussi and Schwellnus 

(2010) find complementarity between the location of business services and the manufacturing activities 

of French affiliates abroad, and Meliciani and Savona (2011) find that intermediate demand from the 

manufacturing sector positively affects domestic specialisation in business services at a regional level. 

Similarly, Castellani et al. (2012) find that the localisation of FDI investment in business services is 

positively related to the presence of manufacturing activities, particularly for manufacturing sectors that 

are intensive users of business services, as is the case for high- and medium-high technology industries. 

That would suggest that business services that provide services to manufacturing industries tend to 

locate close to major manufacturing production locations. This finding might have implications in the 

context of the ‘offshoring’ of manufacturing production and the location of business services that can 

either relocate accordingly or remain in the respective countries and specialise in the service-intensive 

parts of the value chain. For example, the textiles industry is a highly internationalised industry which 

uses services heavily, whereas most of its production occurs outside Europe (see Section 5 for a 

detailed assessment of the organisation of production in selected industries and countries). 

Unfortunately, there is relatively little analysis that has examined the spatial dimension of specific 

categories of knowledge-intensive services and in relation to the location of manufacturing activities 

(although there is somewhat more analysis of the locations patterns for R&D functions). In general, it 

appears that the main factors influencing the location of business services are typical location 

determinants, such as general demand, cost advantages, human capital and agglomeration economies. 

What is missing in this respect is any assessment of whether other framework conditions – specifically 

regulatory and other restrictions – may impact on FDI (and trade) in business services.  
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1.3. OVERVIEW OF STUDY 

The purpose of the study is to shed light on prevailing services–industry inter-linkages, with the EU as 

focal area. It will take a quantitative comparative approach and compare trends and developments in the 

EU with a focus on analysing and describing differences in the evolution of services–industry inter-

linkages across EU countries (and partly in terms of the trends of the EU’s major competitors).  

In particular, it aims to quantify the relationship between business services and manufacturing sectors 

and the extent to which this relates to productivity and growth in manufacturing industries. This will be 

the subject of Sections 2 and 3 of the report. Section 2 furthermore provides an overview of general 

trends concerning the specialisation patterns in manufacturing and business services over the period 

1995–2011 and examines the potentially underlying explanations based on performance indicators such 

as productivity and unit labour costs. Section 3 takes an econometric approach, investigating the role of 

business services and the respective inter-linkages with manufacturing performance. In both sections 

the role of domestic and foreign-sourced business services will be highlighted. 

This is followed by Section 4, which provides a novel approach to exploring the value added associated 

with manufacturing. This approach takes account of all those value added-creating activities along the 

value chain of a specific country that contribute to the production of a specific manufactured product – 

or, more generally, to the production of final products worldwide of a specific industry. Thus a specific 

service activity (e.g. R&D, advertising) of a country can directly and indirectly contribute to the 

production of the final manufactured product (e.g. a car), which would be considered part of the 

manufacturing value chain.  

However, as indicated above, the interaction of manufacturing and services is a rather complex issue, 

and not all aspects can be covered by using a purely quantitative approach. The quantitative analysis is 

complemented, therefore, with a more qualitative, interview-based approach for a selection of six 

countries and four industries characterised by differences with respect to past developments, their use of 

domestically and foreign-sourced business services and framework conditions. Specifically, Section 5 

highlights cross-country differences in the use and provision of business services in the manufacturing 

process in a comparative manner. Subsequently, Section 6 focuses on the differences in cross-border 

flows of business services and potential hindrances and barriers to these flows.  
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2.1. MANUFACTURING AND SERVICES PERFORMANCE 

2.1.1. THE IMPORTANCE OF (BUSINESS) SERVICES IN THE ECONOMIES 

Though the focus of this study is the interaction between manufacturing and service sectors – and 

business services in particular – this section starts with a comparative overview across countries of 

developments in these two sectors within the total economy (for classification issues, see Box 2.1). It is 

a well-known fact that the share of manufacturing is declining worldwide (with a few exceptions, such as 

China and Korea), whereas the share of the service industries is increasing. With respect to the 

advanced nations, the manufacturing shares have decreased, whereas the shares of business services 

have increased, as shown in Table 2.1. The shares of the other service sectors remained more or less 

stable.  

Table 2.1 / Shares of manufacturing and services in  total GDP, as a percentage 

Manufacturing Distribution 
Transport and 
communication Business services Non-market services 

  1995 2011 1995 2011 1995 2011 1995 2011 1995 2011 
EU-27 20.1 15.8 28.3 29.7 6.7 6.8 14.3 17.9 18.0 18.8 
USA 15.5 12.3 32.3 30.3 6.1 5.2 17.8 23.1 19.6 20.8 
Japan 22.6 18.6 32.7 33.8 6.6 6.5 11.7 13.2 13.7 18.3 
Austria 19.6 18.5 28.9 31.8 7.6 6.0 11.8 14.8 18.4 17.2 
Belgium 20.3 14.5 26.4 26.5 8.2 7.7 15.7 20.5 19.8 22.3 
Bulgaria 22.0 17.6 25.3 27.7 6.6 11.5 10.4 9.1 9.9 13.5 
Cyprus 11.8 6.8 37.6 37.5 8.0 7.4 9.9 14.7 16.9 20.7 
Czech Republic 24.3 25.8 23.7 21.2 10.4 10.2 9.6 14.0 13.0 14.3 
Denmark 17.1 11.5 29.7 28.9 7.6 7.4 11.8 15.7 22.4 24.3 
Estonia 21.0 14.3 28.2 28.6 11.2 11.0 7.0 14.0 14.8 17.4 
Finland 25.4 18.6 24.6 28.2 9.1 7.8 9.4 12.7 19.2 20.2 
France 14.2 10.1 28.1 31.3 6.3 6.6 16.9 19.6 20.7 22.4 
Germany 22.6 22.4 28.4 28.3 5.7 5.5 15.2 17.8 17.3 17.8 
Greece 12.0 10.3 38.7 39.7 5.9 9.5 7.8 8.9 17.1 21.0 
Hungary 21.3 25.3 24.6 24.6 7.6 7.2 11.6 14.0 18.7 16.3 
Ireland 30.2 26.8 18.9 19.3 5.5 5.3 13.6 21.8 17.0 19.1 
Italy 22.2 16.6 31.9 33.6 7.0 7.3 11.7 14.9 15.8 17.4 
Latvia 20.7 9.9 20.3 32.7 14.5 11.4 8.8 14.9 16.9 17.1 
Lithuania 19.1 16.4 28.6 29.8 8.4 13.8 3.7 8.2 16.8 18.0 
Luxembourg 13.7 6.5 26.8 25.0 8.2 8.7 28.7 38.6 13.5 14.3 
Malta 21.7 13.3 32.9 34.0 9.2 9.2 9.8 15.8 16.8 19.4 
Netherlands 17.4 14.1 25.5 24.8 6.9 6.0 16.7 20.7 20.0 22.0 
Poland 21.1 18.1 29.6 31.8 6.3 7.2 6.4 11.0 14.5 14.4 
Portugal 18.4 13.4 27.7 29.8 6.5 6.9 12.4 15.3 19.3 22.8 
Romania 25.6 23.6 19.8 24.5 6.7 10.5 9.8 7.7 6.1 11.9 
Slovak Republic 26.8 19.6 24.4 27.3 10.5 7.1 9.3 12.7 12.1 13.9 
Slovenia 25.7 19.6 25.8 26.3 6.8 7.2 11.9 15.3 16.0 17.7 
Spain 19.2 13.2 30.8 33.6 7.1 7.2 10.5 13.0 16.4 18.3 
Sweden 22.4 16.7 26.6 26.1 7.9 7.0 11.8 16.8 20.2 21.1 
United Kingdom 20.9 11.7 25.7 28.1 7.7 6.8 16.6 25.5 17.5 16.6 

Note: These figures are based on value added at basic prices as provided in the World Input-Output Tables (WIOT). 
Source: WIOD; wiiw calculations. 
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BOX 2.1 / BUSINESS SERVICES IN NACE REV. 1 AND NACE  REV. 2 

For official purposes many of the definitions of ‘business services’ and ‘knowledge-intensive business 

services (KIBS)’ stem from industry classifications. As this study is mostly concerned with the inter-

linkages between manufacturing and services industries, it relies heavily on information from supply and 

use and input-output tables. For a large sample of countries, these are (so far) only available at the 

NACE Rev. 1 2-digit level – or are even more aggregated (e.g. in the WIOD database). Therefore a 

pragmatic approach has to be taken in this study to the definition of business services. Based on NACE 

classification Revision 1, the following industries are counted as ‘business services’ (with a particular 

focus on the activities marked in bold):  

 

This includes financial activities, together with renting activities, computer and related services, R&D and 

the category Other business services, which unfortunately includes a diverse range of service activities. 

The lumping together of renting services (NACE Rev. 1 71) with services such as R&D and computer 

services is dictated by the WIOD database, which – at the industry level – reports only aggregate 71t74. 

Information that draws on supply and use tables will, however, split this group into the four activities 

listed above.  

As mentioned elsewhere, in order to study the role of knowledge-intensive business services or a sub-

group (such as R&D services, engineering services, computer services, etc.) further details would be 

necessary at the 3- or 4-digit level of NACE Rev. 1; however, this would not allow investigation of the 

interactions between manufacturing and services because of the lack of detailed supply and use or 

input-output tables for a broader range of countries. Fortunately, however, the recently adopted revised 

classification, NACE Revision 2, splits the service sectors into more detailed activities, as listed in the 

following table (this study focuses particularly on the activities marked in bold).  

 

NACE NACE
aggregate Rev. 1

J 65 Financial intermediation services, except insurance and pension funding services
J 66 Insurance and pension funding services, except compulsory social security services
J 67 Services auxiliary to f inancial intermediation

71t74 71 Renting services of machinery and equipment w ithout operator etc.
71t74 72 Computer and related services
71t74 73 Research and development services
71t74 74 Other business services

Description

 CPA Description 
J58 Publishing activities
J59-J60 Motion picture, video, television programme production; programming and broadcasting 
J61 Telecommunications
J62-J63 Computer programming, consultancy, and infor mation service activities
K64 Financial service activities, except insurance and pension funding
K65 Insurance, reinsurance and pension funding, except compulsory social security
K66 Activities auxiliary to f inancial services and insurance activities
M69-M70 Legal and accounting activities; activities of head offices; management consultancy activities
M71 Architectural and engineering activities; techni cal testing and analysis
M72 Scientific research and development
M73 Advertising and market research
M74-M75 Other professional, scientific and technical  activities; veterinary activities
N77 Rental and leasing activities
N78 Employment activities
N79 Travel agency, tour operator reservation service and related activities
N80-N82 Security and investigation, service and landscape, off ice administrative and support activities
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It should be stressed, however, that – despite the declining manufacturing share – most countries 

experienced overall positive real growth rates in manufacturing activities, at least up until the crisis; thus 

one should not see manufacturing as a ‘declining sector’. In most countries, both the manufacturing and 

(business) services have experienced positive growth rates of value added in real terms; the rates for 

business services have, in most cases, been larger, indicating a shift towards services.  

Figure 2.1 / Real growth rates of manufacturing and  business services as a percentage, 

1995–2007 

 

Source: WIOD; wiiw calculations. 

However, within Europe these differentiated growth rates indicate quite divergent patterns and trends 

across Member States, as presented in Table 2.1. In 2011, the manufacturing shares ranged from 

slightly above 10% (or less in some small countries) to more than 25% (e.g. in some of the New Member 

States). But the trends have also been rather different across countries, with a strong decline in some 

countries (e.g. UK) and quite a stable share in others (e.g. Germany). On the other hand, the shares of 

business service sectors in most countries have increased and now range from 25.5% in the UK (and 

almost 40% in Luxembourg) to less than 10% in Bulgaria, Greece, Lithuania and Romania. From this 

perspective, it is interesting to note that on average manufacturing shares declined (though with some 

exceptions), whereas the share of services in the economy rose, mostly due to an increase in the share 

of business services; meanwhile the shares of the other service categories are rather stable. This is 

particularly true when one considers the larger economies, such as the EU-27, the United States and 

Japan (Table 2.1). However, at the level of individual EU Member States, the trends have been more 

diverse, as Figure 2.2 shows; it plots the changes in the share of manufacturing and business services 

in total GDP in percentage points over the period 1995–2011.  

In all countries (with the exceptions of the Czech Republic and Hungary), the share of manufacturing 

declined, whereas the share of business services increased (with the exceptions of Bulgaria and 

Romania). However, these changes are differentiated across countries. Two contrasting patterns of 

development can be observed for the UK and Germany, which started from very similar shares of about 

20% in 1995: the UK, for example, lost about 10 percentage points in the share of manufacturing in 

GDP, but it gained about 10% in terms of business services. In Germany, the share of business services 
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has increased by about 3 percentage points, but it kept its share of manufacturing in GDP more or less 

constant. However, in general the changes are not one to one: a simple regression suggests that a 1 

percentage point decline in manufacturing goes hand in hand with less than a 0.5 percentage point 

increase in business services. Though the negative relationship is to be expected (as this is expressed 

in terms of shares), it highlights the different specialisation patterns across the EU Member States. 

Figure 2.2 / Percentage point changes in manufactur ing and business services shares, 

1995–2011  

 

Source: WIOD; wiiw calculations. 

This can be seen even better from Figure 2.3, which shows the dynamics of specialisation of European 

countries between 1995 and 2011. More precisely, the figure plots the deviation in 1995 (green dots) 

and 2011 (red dots) of each country’s share of manufacturing and business services, in per cent of GDP, 

from the shares for the EU-27 generally.  

In 1995, the average share of manufacturing in the EU-27 was about 20% of GDP. A number of 

countries were above this level, with some smaller (particularly Eastern European) countries showing 

much larger levels. A few countries – Greece, Cyprus, Denmark and France – had levels far below the 

EU average. With respect to business services, the average was about 14% of GDP for the EU-27. Most 

countries were below that level, the exceptions being France, the Netherlands, Belgium and the United 

Kingdom. Thus, apart from a few exceptions, shares were clustered around the EU-27 average. This 

situation had changed significantly in 2011, as indicated by the red dots in Figure 2.3. For the EU-27, the 

share of manufacturing had declined from 20% to about 16%, whereas the share of business services 

had increased from about 14% to 18%. But more importantly, country shares have become much more 

differentiated. Put differently, specialisation patterns are more pronounced and three groups of countries 

can be identified: 
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Manufacturing core countries:  Some countries have been trending towards a strengthening of their 

relative orientation to manufacturing. These include Germany, Austria, Poland, Hungary and the Czech 

Republic, and – to a lesser extent – Ireland. A group of other countries still maintain a relatively high 

share of manufacturing, but nonetheless show a relative weakening of their orientation towards 

manufacturing. This group includes Finland, the Slovak Republic, Slovenia, and also Italy and Sweden.  

Business services leaders:  Some countries maintained their relative position of specialisation in 

business services – France and the Netherlands, though both of those saw a minor increase in their 

manufacturing share. Great Britain and Luxembourg10 showed the most important shifts towards 

business services and away from manufacturing. 

Low manufacturing and low business services: The third group consists of countries which have 

been able neither to maintain a manufacturing share (even above the anyway declining EU average) nor 

to develop a large share of business services in their economies. This group comprises a number of 

small and peripheral countries, such as the Baltic countries (with the patterns being less clear in Estonia 

and Lithuania), Cyprus, Malta and Portugal, but also Spain, Denmark, and Greece. From a policy 

perspective, this could imply a need for different and specific approaches towards business services for 

these countries if they cannot develop a stronger manufacturing sector.  

Figure 2.3 / European manufacturing and business se rvice specialisation dynamics, 

1995-2011 

 
Note: Green dots indicate the deviation in the shares of manufacturing and business services in GDP from the EU-27 share 
in 1995, whereas red dots indicate these deviations in 2011. Countries characterised by increasing manufacturing shares 
are highlighted in grey.  
Source: WIOD; own calculations. 

 

10  Luxembourg is not shown in the figure. 
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This section has so far focused on the relative importance of the manufacturing and business services 

sector in the EU Member States, highlighting the differentiated specialisation dynamics across countries. 

Some countries have been able to maintain an above-EU-average share of manufacturing in their GDP 

(e.g. Germany and Sweden), together with a relatively stable or increasing share of business services in 

their economies – a share that is close to the EU average. Other countries – like the Czech Republic 

and Poland – also maintained or increased their share of manufacturing in GDP at above the EU 

average, but had a much lower (and, relative to the EU-average, quite constant) share of business 

services in GDP. Finally, the manufacturing share decreased strongly in other countries, or else 

remained well below the EU average. Only some of these countries (e.g. France) managed to specialise 

in business service activities (or at least to preserve an above-EU-average specialisation in business 

services), whereas other countries have specialised less in business services (like Denmark). As such, 

one finds more pronounced patterns of specialisation in manufacturing and business services than was 

the case a decade and a half ago. The performance of the manufacturing sectors in these countries just 

mentioned and the specific relationship to service activities will be discussed in more detail in Section 5, 

shedding light on the patterns of interaction between manufacturing and (business) services.  

2.1.2. DIFFERENTIATED DEVELOPMENTS OF THE BUSINESS SERVICES CATEGORIES 

From the viewpoint of this study, it is interesting to look at the evolution of the business services sector 

in more detail. Therefore, Figure 2.4 presents the respective shares in total GDP for the EU-28 countries 

and years 2000 and 2011 (the latest year for which data are available) according to the NACE Rev. 2 

classification.11 In total, business services account for slightly more than 20% of overall GDP, with only a 

slight increase over time (from 21.5% to slightly under 23% between 2000 and 2011). The most 

important business services are financial service activities (NACE Rev. 2 K64) and legal and accounting 

activities, etc. (NACE Rev. 2 M69-M70). This is followed by computer programming consultancy, etc. 

(NACE Rev. 2 J62-J63). These three categories also show the largest increases in terms of share. 

Focusing on performance-related business services, which make up about 5% of GDP, the most 

important are computer programming, computer consultancy, etc. (NACE Rev. 2 J62-J63) with a share 

of 2.2% in 2011, and architectural and engineering activities, etc. (NACE Rev. 2 M71) with about 1.4%. 

Each of the other categories – other professional, scientific and technical activities, etc. (NACE Rev. 2 

M74-M75), advertising and market research (NACE Rev. 2 M73) and scientific research and 

development (NACE Rev. 2 M72) – accounts for about 0.5% of total GDP, with slight declines over time.  

Figure 2.5 shows the structure of the performance-enhancing business services (including legal and 

accounting services) in the various EU Member States. Legal and accounting services make up the bulk 

of business services in terms of GDP in most countries, with the shares notably large in Belgium, 

Luxembourg and Cyprus. Computer programming comes second on average, with shares ranging from 

less than 1% to more than 3%. Architectural and engineering services are particularly important in 

Sweden (with more than 3%), while the share in the other countries ranges from 1% to 2%. The other 

service categories considered in Figure 2.5 are less important, with shares below 1% in general.  

  

 

11  As indicated in Box 2.1, the new NACE classification (NACE Rev. 2) allows one to provide interesting details concerning 
the evolution of business services that could not be provided when using NACE Revision 1.  
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Figure 2.4 / Share of business services according t o NACE Rev. 2 in GDP for EU-28, as a 

percentage of GDP 

 

Note: * Denotes the set of knowledge-intensive business services which is focused on here.  
Source: Eurostat; wiiw calculations. 

Figure 2.6 presents the percentage point change in these shares of business services in overall GDP. It 

is easy to detect that in most countries the increase in business services was due to an increase in legal 

and accounting services and in computer programming and related activities. The latter was particularly 

important in Malta and a number of Eastern European countries, together with Finland and Denmark, 

whereas shares were stable or even slightly reduced for some sectors in Italy, Germany and the 

Netherlands (and more significantly in Spain). The rise of legal and accounting services – which was 

particularly significant in the accession countries – could be due to EU legal requirements, whereas in 

the old Member States the above-mentioned specialisation patterns across countries play a role.12 

 

12  The decline in the respective shares in Romania and Bulgaria (visible in Figure 2.2) is driven by the period 1995–2000. 
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Figure 2.5 / Share of selected business services ac cording to NACE Rev. 2, as a percentage 

of GDP, 2011  

 

Note: Lithuania (2010); Spain (2009). 
Source: Eurostat; wiiw calculations. 

Figure 2.6 / Percentage point changes in share of s elected business services, 2000–2011 

 

Note: Lithuania (2000–2010); Spain (2000–2009). 
Source: Eurostat; wiiw calculations. 

0

2

4

6

8

10

12

Legal and accounting activities, etc. Computer programming, etc.

Architectural and engineering activities, etc Scientific research and development

Advertising and market research Other professional scientific and technical activities

-4

-3

-2

-1

0

1

2

3

4

5

6

Legal and accounting activities, etc. Computer programming, etc.

Architectural and engineering activities, etc Scientific research and development

Advertising and market research Other professional scientific and technical activities



 
PERFORMANCE AND INTERDEPENDENCE OF INDUSTRIES AND SERVICES 

 25 
 Research Report 404  

 

2.1.3. PERFORMANCE OF MANUFACTURING AND SERVICE SEC TORS 

Having considered the differentiated developments in the manufacturing and business services sector 

across countries, the next step is to analyse the performance of these industries over time, and in 

particular to look at the extent to which performance of the business services sector correlates with 

developments in terms of specialisation, as discussed above.  

Performance indicators of manufacturing and services in large economies  

Though the focus is on developments across EU Member States, as a starting point performance 

indicators are compared across large economies, the EU-27, the USA and Japan. Table 2.2 presents 

the developments in labour productivity, based on value added and gross output, growth rates of 

employment and value added, developments of wage rates, resulting developments of unit labour costs 

and the price indexes of both value added and gross output based on the WIOD Socio-Economic 

Accounts data. This table includes measures based on gross output, since the role of intermediates has 

to be considered, when focusing on total costs.13 The period considered is 1995–2007, i.e. not including 

the crisis period.14 The results are based on constant 1995 prices, and are presented for the total 

economy, the manufacturing industries, and three broad service sectors. 

Table 2.2 / Performance indicators for large econom ies, growth rates as a percentage over 

period, 1995–2007 

    Value added Employment 

Labour 

productivity (VA) 

Labour 

productivity (GO) 

Total EU-27 3.5 1.0 1.7 2.3 

USA 3.6 1.1 2.5 2.1 

Japan 1.6 -0.3 1.9 1.4 

Manufacturing EU-27 6.2 -0.6 3.6 4.4 

USA 4.4 -1.8 6.2 3.8 

Japan 2.7 -1.8 4.5 3.2 

Distribution, etc. EU-27 2.9 1.9 0.7 0.8 

USA 4.5 1.2 3.2 2.4 

Japan 0.3 -0.4 0.7 0.7 

Transport and communication EU-27 4.2 0.7 3.7 4.4 

USA 4.3 0.4 3.8 3.2 

Japan 1.9 -0.4 2.3 2.2 

Business services EU-27 3.8 3.7 0.4 1.2 

USA 4.5 2.1 2.4 3.6 

  Japan 3.5 2.0 1.4 1.2 

Source: WIOD; wiiw calculations. 

Starting with value added growth, it can be seen that the ranking is fairly consistent: the US grew faster 

(in real terms) in all distribution and business services. The growth rates in the EU-27 were higher in 

manufacturing. In all cases, these two economies performed better than Japan, though in business 

services the growth differential is small. In terms of employment growth, the performance of the EU-27 is 

 

13  In the econometric analysis in Section 3, results will also be provided for gross output-based performance measures. 
14  Results are, however, qualitatively similar when considering the full period or a shorter period such as 2000–2007. 

Analysis up to a more recent year is hindered by lack of data and the break in the NACE classification. 
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in most cases better than that of the US. With respect to labour productivity growth, the US reports 

larger productivity growth rates in value-added terms in manufacturing, distribution and business 

services. In manufacturing, the EU-27 did better when considering productivity based on gross output.  

Performance indicators of manufacturing and services across EU member countries 

Figure 2.3 highlighted the differentiated specialisation patterns of manufacturing and service activities 

across Europe. Figure 2.7 presents growth rates in labour productivity and unit labour costs (ULC) in the 

manufacturing and business service sectors.  

Figure 2.7 / Productivity and unit labour cost deve lopments, growth rates 1995–2007, as a 

percentage  

 

Source: WIOD; wiiw calculations. 

First, when comparing labour productivity performance of these two sectors, it turns out that labour 

productivity growth rates range from almost zero to about 10%: the Eastern European countries, and 

also Finland and Sweden, have particularly high growth rates in manufacturing. Disregarding Bulgaria, 

Lithuania and Estonia, the growth rates for labour productivity in the business services sector are less 

differentiated, ranging from -2% to 4%. These growth rates are even negative for some large economies 

such as Italy, Greece, Germany, Hungary and the Slovak Republic, and it is this that explains the low 

EU growth rate. The UK, Denmark, Belgium and the Netherlands have above-EU-average growth rates. 

Concerning unit labour cost growth, a differentiated pattern is observed, as ULCs have a much larger 

spread in business services than manufacturing (disregarding Romania). Again, this is particularly driven 

by the performance of the Eastern European countries. A simple explanation for the differentiated 

patterns in terms of labour productivity and ULC growth is that wage rates tend to grow at similar rates 

across sectors. Particularly in the Eastern European countries, manufacturing productivity growth 

sparked wage increases in services, too, though there was no similar productivity gain in services. A 

similar pattern is observed for the EU-15 only: Italy and the UK, but also Denmark, Portugal and Spain, 
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experienced much larger ULC growth rates in manufacturing (i.e. the tradable sectors) than other 

countries; and the UK and Italy experienced higher growth rates in the business services sector, which is 

less tradable directly.  

Figure 2.8 / Performance and specialisation dynamic s 1995–2007  

 Manufacturing Business services 

  

  

Source: WIOD; wiiw calculations.  

Finally, the question of the extent to which this differentiated productivity and ULC dynamics has shaped 

the specialisation patterns, as shown in Figure 2.3 above, has to be addressed. Figure 2.8 presents the 

percentage point changes in the manufacturing and business services shares of GDP, relative to the 

performance measures of labour productivity growth (upper panel) and unit labour cost growth (lower 

panel). With the exception of a few outliers, there seems to be a positive relation between the growth 

rates of labour productivity in both manufacturing and business services and the respective percentage 

point changes in their shares in GDP. A negative correlation can also be seen when considering ULC 

growth and the share in GDP of manufacturing (with a few outliers), though this is less the case for 

business services. Thus, in a broad sense the countries in the manufacturing core have been 

characterised by relatively higher productivity growth rates and relatively lower growth rates of unit 

labour costs. This has contributed (among other things, e.g. the emergence of production networks in 

specific high-tech sectors, FDI flows and the exploitation of economies of scale) to the development of 

the European manufacturing core. Other countries have been more successful in specialising in 
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(business) services, partly because of their relatively better performance in the service industries. It 

should be noted here that for (business) service activities, too, factors such as integration via FDI, 

economies of scale, learning effects, etc. do play a role, thus indicating that a clustering of these 

activities is likely to occur. Taken all together, this resulted in the differentiated specialisation dynamics 

across Europe, as indicated in Figure 2.3.  

2.2. INDICATORS CAPTURING THE INTER-LINKAGES BETWEE N 
MANUFACTURING AND SERVICES INDUSTRIES 

These aspects and the observed patterns of specialisation are particularly important when – as is the 

focus of this study – investigating the interaction of manufacturing and services activities. Questions 

arising include (i) the role and relative importance of business services in manufacturing activities, and 

(ii) the role of the cross-border provision of business services in case of increased specialisation across 

countries. This section therefore sheds light on these interactions, based on quantitative indicators 

concerning the inter-linkages, which will subsequently be used in an econometric investigation studying 

the impact on manufacturing performance (Section 3). Sections 5 and 6 then investigate in more detail 

the role of business services in manufacturing activities and the role of cross-border flows for a selection 

of countries and industries. 

2.2.1. SECONDARY PRODUCTION 

Manufacturing firms provide additional output in such services as maintenance and repair services, 

business advisory services (e.g. accounting, legal, advertising, management consulting, software 

consultancy), pre-sale services, sales services (e.g. installation and training), automobile financing, 

procurement services, and after-sales services (Magnusson et al., 2007). Such ‘secondary production’ 

can be calculated by using information from the supply tables, which list the output of firms classified as 

manufacturing or services by product (according to the Classification of Products by Activity (CPA) 

classification). Secondary production in the input-output framework include subsidiary products (i.e. 

secondary products that are technologically unrelated to the primary product), by-products (products that 

are produced simultaneously with another product, but which can be regarded as secondary to that 

product) and joint products (i.e. products that are produced simultaneously with another product, but 

which cannot be said to be primary). The share of secondary production in Europe is generally low (see 

Eurostat, 2008, Chapter 11, for details), as is shown in Figure 2.9. 

The share of secondary production in the gross output of EU-27 manufacturing industries is about 4.5%, 

and only a slight increase has been observed since 1995. However, there exist large differences across 

EU Member States, as shares range from about 10% in Sweden and Finland to less than 1% in France 

and Romania. In most of the EU-15 countries, the share has been increasing slightly, whereas 

pronounced declines are reported for most of the EU-12 countries.15 Remarkable increases are, 

however, observed for Sweden and Finland. These results support the findings of Falk and Jarocinska 

(2010), Stehrer et al. (2012) and Dachs et al. (2012). Dachs et al. further argue that there is a strong 

positive relationship between the share of secondary service production in manufacturing and R&D 

intensity, measured as government expenditures on R&D (GERD) relative to GDP. They further point 
 

15  These declines are observed in most (though not all) countries between 1995 and 2000. Romania reports a secondary 
production of zero. 
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out a strong relationship between service output and innovation-intensive industries (defined according 

to Peneder, 2010), with the electrical and optical equipment industry being the most pronounced in this 

respect. The shares of products delivered as secondary products differ, however.  

Figure 2.9 / Secondary service production of manufa cturing industries, as a percentage of 

gross output 

 

Source: WIOD; wiiw calculations. 

In 2011, the share of non-tradable market services (comprising repair, wholesale and retail trade) in the 

EU-27 accounted for slightly less than two-thirds, and business services (Financial Intermediation, 

NACE Revision 1 J, and Renting of M&Eq and Other Business Activities, NACE Rev. 1 71t74) 

accounted for about one-third of the services16 supplied by manufacturing industries, whereas transport 

and communication and non-market services were only marginal.17 This pattern is more or less the 

same – or is even more pronounced in terms of the relatively high importance of non-tradable market 

services – when considering individual EU Member States. Particularly, the secondary production of 

business services is relatively more important for Denmark, Finland and France, but also for 

Luxembourg, Sweden and Portugal (although in the case of Portugal the overall share of secondary 

products is relatively low). The significant increase in the share of secondary service production in 

Finland and Sweden was mostly due to an increase in non-tradable market services and (even more so) 

business services. However, even though the share of business services increased in the majority of 

Member States, there is no common trend.  

These differences across countries and the changes over time lead to the question of whether these 

patterns and changes differ across industries. Considering the EU-27, secondary service production is 

largest in medium-high and high-tech industries and lowest in medium-low-tech industries. In the 

medium-high and high-tech industries, business services play a relatively large role and changes have 

also been stronger, particularly in Finland and Sweden. 
 

16  For some of the EU-12 countries, these shares are much larger, however. Falk and Jarocinska (2010) report an 
unweighted share of about 50% of business services in manufacturing services turnover.  

17   Dachs et al. (2012) report a larger share of KIBS in manufacturing output using a slightly different definition of KIBS.  
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Concerning the secondary manufacturing production of service industries, the data indicate that these 

shares are generally rather small: e.g. 0.8% for the EU-27 in 2011. With respect to individual Member 

States, the share of secondary production of manufactured products in service sectors accounts for less 

than 1% on average. For some countries (e.g. Belgium, Italy and a number of Eastern European 

economies), slightly larger shares are found, with the largest being 4.3% in the Slovak Republic. There 

is no common trend over time, though the average has been decreasing slightly since 1995.  

Thus, generally the share of secondary production is rather small, and there is some country 

heterogeneity. However, it should be noted that this indicator – as defined in official statistics – by no 

means fully captures the role of the ‘servitisation’ of production, which is highlighted in more detail in 

Section 5. 

2.2.2. DIRECT COST SHARES 

Manufacturing industries use services to a large extent as an important input in their production 

processes. The value of gross output produced by an industry (or firm) consists of inputs of primary 

factors, such as labour and capital services (and the respective factor payments to them), and of 

intermediary inputs from other manufacturing industries and services (from both domestic and foreign 

sources). This is the information that is reported in the use or input-output tables, which are closely 

related to the national accounts statistics. Figure 2.10 provides the results concerning the importance of 

service inputs in terms of (direct) cost shares, i.e. service inputs in per cent of gross output, in the 

manufacturing industry, for the EU-27 countries.  

Figure 2.10 / Cost share of services in manufacturi ng, as a percentage of gross output 

 

Source: WIOD; wiiw calculations. 

For the EU-27, this share was about 25% in 2011, a slight increase from about 22% in 1995. However, 

the shares vary markedly across countries: from more than 30% in Ireland to less than 15% in the Czech 

Republic, Malta and Lithuania. With a few exceptions, the shares have been rising (or have at least 
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remained stable) in most countries. Particularly strong increases are observed for Luxembourg, Latvia, 

and Malta, which, however, all started from rather low levels. Generally, these service cost shares tend 

to be lower in the EU-12 countries, together with Greece and Portugal.  

Two questions might arise from this broad pattern. First, to what extent are these cross-country 

differences driven by the sectoral composition or by differences in the respective direct cost shares? 

And, second, what explains the changes over time? Concerning the first question, it turns out that the 

differences across countries mostly result from differences in services use (as measured by cost 

shares), rather than from industry composition. A similar result holds when considering the changes over 

time, i.e. the dominant effect concerning the changes in service intensities are changes in the direct cost 

shares, rather than changes in the structure of manufacturing.  

Figure 2.11 / Cost share of services in manufacturi ng, as a percentage of gross output 

 

Source: WIOD; wiiw calculations. 

Whereas Figure 2.10 presented overall service cost shares in manufacturing, the next figures provide 

more detailed information on service cost shares split into distribution and other services, transport and 

communication services, business services (including financial services) and non-market services.18 For 

a broad overview, Figure 2.11 first presents these shares for the EU-27, the US and Japan. The share of 

distribution services is highest in the EU-27, with about 12%, as compared to the US (with about 7%) 

and Japan (with slightly less than 8%). The cost shares of transport and communication services are 

more similar, though also slightly higher in the EU-27 (3.5%) than in the US or Japan (about 2.5%). 

Finally, the share of business services is about 9% in both the EU-27 and the US, with the EU-27 slowly 

converging with the US. This share is rather low in Japan (about 5%), though it is also increasing 

slightly.  
 

18  Distribution and other services include Sale, Maintenance and Repair of Motor Vehicles and Motorcycles, Retail Sale of 
Fuel (NACE Rev. 1 50), Wholesale Trade and Commission Trade, Except of Motor Vehicles and Motorcycles (NACE 
Rev. 1 51), Retail Trade, Except of Motor Vehicles and Motorcycles (NACE Rev. 1 52); Repair of Household Goods 
(NACE Rev. 1 52), and Real Estate Activities (NACE Rev. 70) and Private Households with Employed Persons (NACE 
Rev. 1 P). Transport and communication services include Hotels and Restaurants (NACE Rev. 1 H), Inland, Water and 
Air transport and other supporting auxiliary transport services (NACE Rev. 1 60–63) and Post and Telecommunications 
(NACE Rev. 1 64). Business services include Financial intermediation services (NACE Rev. 1 70) and Renting of M&Eq 
and Other Business Activities (NACE Rev. 1 71t74). Non market services comprise the remaining categories Public 
Admin and Defence, and Compulsory Social Security (NACE Rev. 1 L), Education (NACE Rev. 1 M), Health and Social 
Work (NACE Rev. 1 N), and Other Community, Social and Personal Services (NACE Rev. 1 O). 
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Cross-country differences in the structure of service cost shares in manufacturing are highlighted in 

Figure 2.12. Across the EU Member States, the share of distribution services ranged in 2011 from 

slightly above 6% in Bulgaria, Hungary and Malta, to 16.3% in Denmark, 15% in the Netherlands and 

14.9% in Luxembourg. The cost shares of transportation and communication services are again more 

balanced, though these are relatively low in Cyprus, Greece and Luxembourg. Importantly, the direct 

cost shares of business services are much more diverse across countries. They range from 24% in 

Ireland, 12.9% in France, about 10% in Cyprus, Finland, the Netherlands and Sweden, down to 4–5% in 

most of the other countries. The share is particularly low in Lithuania, at only 2%. Generally, these 

shares have increased over time, particularly with respect to business services and (in some countries) 

transport and communication services, as highlighted in Figure 2.13. 

Figure 2.12 / Structure of service cost shares as a  percentage of gross output, 2011  

 

Source: WIOD; wiiw calculations. 

Figure 2.13 / Percentage point changes in service c ost shares in manufacturing, 1995–2011  

 

Source: WIOD; wiiw calculations. 
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Unfortunately, the CPA category Other business services (CPA 74) accounts for the major part of cost 

shares, with in most cases more than 50% (or 5.6% of gross output). This category, however, includes a 

rather large range of different service activities (e.g. cleaning, advertising, consultancy, etc.). Differences 

across countries with respect to business service inputs are largely driven by differences in the share of 

this category Other business services (CPA 74). This is particularly the case for Ireland, where the share 

of other business services is 18%, compared to less than 6% for the EU-27.  

Performance related services: A detailed look based on revised CPA classification 

However, as indicated in Box 2.1, the revised NACE classification allows for a better split within 

business services, and a number of countries have already provided supply and use or input-output 

tables for 2010. This information can be used to shed more detailed light on the structure of business 

services used in manufacturing industries. Table 2.3, therefore, presents the shares of business services 

in gross output, based on the new CPA categories, which closely correspond to the business service 

activities as used above.  

Table 2.3 / Share of business services according to  CPA Rev. 2 in EU-27*, 2010 

 CPA Description  

in % of 

gross 

output 

in % of 

business 

services 

J58 Publishing activities 0.2 1.8 

J59-J60 Motion picture, video, television programme production; programming and broadcasting  0.1 0.8 

J61 Telecommunications 0.2 2.5 

*J62-J63 Computer programming, consultancy, and information service activities 0.6 5.9 

K64 Financial service activities, except insurance and pension funding 1.1 10.9 

K65 Insurance, reinsurance and pension funding, except compulsory social security 0.2 2.3 

K66 Activities auxiliary to financial services and insurance activities 0.1 1.0 

M69-M70 Legal and accounting activities; activities of head offices; management consultancy activities 1.8 17.6 

*M71 Architectural and engineering activities; technical testing and analysis 0.8 7.5 

*M72 Scientific research and development 1.1 10.9 

*M73 Advertising and market research 0.9 9.3 

*M74-M75 Other professional, scientific and technical activities; veterinary activities 0.2 2.4 

N77 Rental and leasing activities 1.0 10.3 

N78 Employment activities 0.8 8.0 

N79 Travel agency, tour operator reservation service and related activities 0.1 0.6 

N80-N82 Security and investigation, service and landscape, office administrative and support activities 0.8 8.3 

10.1 100.0 

Note: EU-27 does not include Cyprus, Denmark, Malta, Poland or Spain. 
Source: Eurostat; wiiw calculations. 

The total share in gross output accounts for about 10% (which is comparable to the figure of about 9% 

based on the old classification). When those activities that are also captured in the old CPA categories 

(i.e. CPA categories J62-J63, K, M72, N77) are not taken into account, the remaining categories account 

for about 6% of gross output, which is relatively close to the share of other business services observed 

when using the old classification. Assuming that these categories (highlighted in light grey in Table 2.3) 

account for other business services, the structure of that category would be as presented in Figure 2.14. 

Important categories which are probably related to industry performance would, however, only be a 

subset of these: Computer programming (CPA J62-J63), Architectural and engineering activities, etc. 
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(CPA M71), Scientific research and development (M72), Advertising and market research (M73) and 

Other professional etc. activities (M74-M75), which together account for a share of 3.6% of gross output. 

The relative importance of these activities is plotted in Figure 2.14. Scientific research and development 

(M72) accounts for about 30%, followed by Advertising and market research (M73) with 25.9%, and 

Architectural and engineering activities, etc. (CPA M71) with 20.9%. Computer programming (CPA J62-

J63) accounts for about 16% and the category Other professional etc. activities (M74-M75) for slightly 

above 6%.  

Figure 2.14 / Structure of performance-related serv ices, 2010 

 

Note: These performance-related services account for 3.6% of gross output. 
Source: Eurostat; wiiw calculations. 

Figure 2.15 / Structure of use of performance-relat ed services in manufacturing, as a 

percentage of gross output, 2010  

 

Source: Eurostat; wiiw calculations. 
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An analogous exercise can be undertaken at the level of the individual Member States. Figure 2.15 

presents the share of gross output for the performance-related categories. As with the results above, 

those countries with the highest shares are the Nordic countries, Ireland and the larger economies. The 

smaller economies have input shares of less than 3%. These differences are mostly driven by 

differences in the shares of scientific research and development, and advertising and market research.  

The direct cost share of services in gross output in the EU-27 accounts for about 25% in 2011, with only 

a relatively small increase observed since 1995; distribution and business services show the largest 

shares. However, the results point to a wide range for these shares across countries; this is mostly 

driven by business services. More detailed results based on the new NACE classification also highlight 

country differences with respect to scientific research and development, and advertising and market 

research. It needs to be stressed that these direct cost shares only capture bought-in services, and do 

not take in-house provision of services into account. 

2.2.3. IMPORTED SERVICES COST SHARES 

Part of the (business) services used in manufacturing industries as intermediate inputs are imported 

from other countries. This becomes more and more important when taking account of the increasing 

specialisation across Europe, as indicated above. As the bulk of imported services for most countries 

are in business services, and since these are also the services that are the focus of this study,19 it needs 

to be emphasised that in distinguishing between domestic and imported intermediaries (and therefore 

also business services), in line with national accounting principles it is the location of production that 

matters, rather than ownership of the provider firms. Furthermore, it should be stressed that these 

figures only include Mode 1 and Mode 2 services trade.20 Figure 2.16 presents the share of imported 

business services used in manufacturing, as a percentage of gross output for individual Member 

States.21  

For individual Member States, the share of imported services as a percentage of gross output ranges 

from more than 5% in Luxembourg to 1–2% (or less) in a number of countries; in fact, in 17 countries the 

share fell below 2% in 2011. This group comprises both large countries – such as Germany, Italy, Great 

Britain and France – and most of the Eastern European countries. Larger shares are observed for the 

Netherlands, Finland, Sweden and Hungary (about 3%). In most countries, the share has been 

increasing over time.  

  
 

19  Imports of transport and communication services in manufacturing play a relatively important role in e.g. Sweden, 
Belgium, Austria and Denmark, with a cost share of about 1%. Distribution services show cost shares of less than 1% in 
general. 

20  These two modes characterise services supply where the supplier is not present within the territory of the member: 
Mode 1 (cross-border services supply) is defined as delivery of a service from the territory of one country into the 
territory of another country, whereas Mode 2 (consumption abroad) comprises consumption abroad (supply of a service 
in a country to the service consumer of any other country). Mode 3 (commercial presence) and Mode 4 (presence of a 
natural person) are service deliveries where the supplier is present in the territory of the partner. 

21  Comparing the EU-27 (extra-EU imports) with the US and Japan reveals that for these large countries imported services 
account for a very small share only (usually less than 1%). These are slightly higher for the EU-27, as some European 
economies (e.g. Switzerland, Norway) are included in the rest-of-world category. This is also the reason why shares for 
individual EU Member States are generally larger when including intra-EU imports. 
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Figure 2.16 / Direct cost shares of imported busine ss services in manufacturing, as a 

percentage of gross output  

 

Note: Ireland is not reported. 
Source: WIOD; wiiw calculations. 

Figure 2.17 / Import intensities and the cost share  of business services in manufacturing, as 

a percentage, 2011 

 

Note: Excluded are Finland, Netherlands, Hungary, Ireland, Luxembourg and Sweden.  
Source: WIOD; wiiw calculations. 
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There is a wide range of import intensities – defined as the share of imported business services as a 

percentage of total business services used in manufacturing: from more than 50% in Ireland and 

Luxembourg to less than 10% in France, Germany, Italy and others. The arithmetic EU average was 

20% in 2011. These patterns are highlighted in Figure 2.17. The share has increased over time in most 

countries, with just a few exceptions such as Austria, the Slovak Republic, Hungary, Latvia, Cyprus and 

Malta. One potential reason for this pattern in the latter countries could be that some headquarters have 

moved their activities to these countries. These figures allow one to study the relationship between 

import intensities and the overall share of business services used in manufacturing. Disregarding those 

countries that have very high import intensities (such as Finland, Hungary, Ireland, Luxembourg and 

Sweden), there is a rather clear negative relationship. Particularly high import intensities can be seen for 

smaller countries, where therefore imports of business services play a more important role in the 

manufacturing process than is the case for larger countries.  

These results suggest that it is worth having a look at the more detailed business services categories. 

Focusing on the performance-related business services only, the category Other business services 

(CPA 74) is the most important one highlighted in Figure 2.18. Only in Finland and the Netherlands are 

imports of Research and development (CPA 73) relatively important. This can be compared with the 

same indicator, but based on NACE Rev. 2 (for those countries reporting import-output tables), as is 

done in Figure 2.19 for the performance-related business services, where research and development 

predominates, together with legal and accounting activities. In Ireland, the import of advertising and 

market research services activities is also important. 

Figure 2.18 / Cost shares of imported business serv ices used in manufacturing, as a 

percentage of gross output, 2011 

 

Note: These figures do not include financial intermediation services. 
Source: Eurostat; wiiw calculations. 

The role of imported business services is rather small on average, making up about 1% as a direct cost 

share in gross output. For a few countries only, these shares are higher (up to 5%). Smaller countries – 

and the Eastern European countries in particular – are characterised by higher import intensities of 

business services. The most important item is other business services and R&D for some countries.  
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Figure 2.19 / Cost shares of imported performance-r elated business services used in 

manufacturing, based on NACE/CPA Rev. 2, as a perce ntage of gross output, 2011 

 

Source: Eurostat; wiiw calculations. 

2.2.4. DIRECT AND INDIRECT PRODUCTION LINKAGES 

Having considered the service inputs into manufacturing in terms of direct cost shares (and those of 

manufacturing into services, though these are less important), this section goes a step further and 

provides descriptive indicators concerning the backward (and forward) linkages between manufacturing 

and services, which later on are also used in the econometric analysis (see Section 3). These (direct 

and indirect) linkage effects are further distinguished with respect to domestically and foreign-sourced 

inputs, by analogy with domestic and foreign cost shares. Methodologically this follows the multiplier 

concept in input-output analysis. In broad terms, the interaction between the manufacturing sector and 

services can be considered in two ways. On the one hand, the manufacturing sector buys inputs from 

the service sector, e.g. transport services for sourcing its intermediate products, R&D services, 

marketing, etc. On the other hand, manufacturing supplies its (intermediate) products to the service 

sector. While the first relationship is termed ‘backward linkages’ (from the viewpoint of manufacturing), 

the second is termed ‘forward linkages’, with the focus being on the first indicator. As a measure, we use 

the gross output multiplier (as defined in standard input-output analysis), which shows the direct and 

indirect effects on output in the respective service categories of a change in final demand in 

manufacturing.  

  

0

1

2

3

4

5

6

7

Other

Legal and accounting
activities; activities of head
offices; management
consultancy activities
Other professional, scientific
and technical activities;
veterinary activities

Advertising and market
research

Scientific research and
development

Architectural and engineering
activities; technical testing and
analysis

Computer programming,
consultancy, and information
service activities



 
PERFORMANCE AND INTERDEPENDENCE OF INDUSTRIES AND SERVICES 

 39 
 Research Report 404  

 

BOX 2.2 / BACKWARD LINKAGES 

Backward linkages show how much additional input is required to produce one unit of additional final 

demand. An increase in final demand in a specific sector requires output from that sector. However, for 

the production of this additional output, that sector also uses inputs from other sectors, which 

themselves need inputs from other sectors, etc. Technically, backward linkages can therefore be 

calculated as the column sum of the Leontief inverse derived from an input-output model. The column 

sum can be split into the various contributing sectors – or even countries, if a world input-output table 

exists. Formally, therefore, �� �
� � ��� �

� , where � �
�  denotes the column for country c and sector k in the 

Leontief inverse. Focusing on the role of services (and business services in particular), the results are 

presented by summing together the respective delivering sectors, distinguishing between domestic and 

foreign linkages. 

Focusing on manufacturing backward linkages with business services, highlighted in Figure 2.20, 

domestic linkages are very large for France; some distance behind come Italy, Belgium, Germany and 

the United Kingdom. Domestic linkages were lowest for Lithuania, Ireland and Luxembourg. Foreign 

linkages, on the other hand, were very high for Ireland, followed by Luxembourg, the Netherlands and 

Hungary. Looking again at both domestic and foreign backward linkages together, domestic linkages are 

larger in 16 countries, and foreign linkages are larger in 11. In relative terms, domestic linkages are 

more important than foreign ones in France, Italy and Germany, while foreign linkages are more 

pronounced than domestic ones in Ireland and Luxembourg.  

Figure 2.20 / Domestic and foreign backward linkage s of manufacturing sectors with 

business services, 2011 

 

Source: WIOD, wiiw calculations. 
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Next, we investigate how backward linkages have evolved over time. Whereas total domestic backward 

linkages remained mostly constant over time, foreign backward linkages have increased due to 

international fragmentation and increasing internationalisation of production. In addition, outsourcing of 

service functions from manufacturing to services should also have increased backward linkages with 

service sectors in general, which is one of the concerns of this study. Figure 2.21 illustrates the change 

in manufacturing backward linkages in the business service sectors between 1995 and 2011. In general, 

both domestic and foreign backward linkages with the service sectors increased over this time period. 

Domestic increases predominate in Malta, Latvia, Estonia, Italy, France, Portugal and Cyprus. 

Generally, however, the increases tend to be rather small (10–15% over the whole period).  

Figure 2.21 / Changes in backward linkages of manuf acturing sectors with business 

services, 1995–2011 

 

Source: WIOD, wiiw calculations. 

Considering backward linkages allows one to study the role of directly and indirectly used business 

services in manufacturing production, and to distinguish between domestic and foreign linkages. 

Whereas in most countries domestic linkages still predominate – though not necessarily in smaller 

countries – the role of foreign linkages is more significant and is increasing over time in most countries.  

2.2.5. DOMESTIC AND FOREIGN SERVICE CONTENT OF MANUFACTURING 

The production of a manufacturing final product requires primary inputs not only from the specific 

manufacturing sector itself, but also from other industries nationally and from foreign countries. This was 

picked up on above when considering the simple cost shares in manufacturing production by country 

and industry. However, this measure does not take into account the indirect effects of linkages when 

using intermediate inputs from other industries and countries. The concern of this section is, therefore, to 

present the direct and indirect service content of manufacturing production of final demand (for both 

domestic and foreign demand) or export goods (both intermediate and final demand exports).  

-0.05

0.00

0.05

0.10

0.15

0.20
Domestic Foreign



 
PERFORMANCE AND INTERDEPENDENCE OF INDUSTRIES AND SERVICES 

 41 
 Research Report 404  

 

BOX 2.3 / DIRECT AND INDIRECT VALUE-ADDED CONTENT O F MANUFACTURING OUTPUT 

Formally, the direct and indirect service content in manufacturing output is calculated by pre-multiplying 

the final output of the manufacturing industries under consideration by the value-added coefficients 

vector of the supplying industries and countries of interest. More specifically, to assess the value-added 

content of, for example, business services in final goods production of industry k of the domestic 

economy, one has to calculate 	 

� � �

�  where 	 

�  denotes a 1xNC vector of value-added coefficients in 

country r and industry i (the supplying industry), �  denotes the global Leontief inverse and  �
�  denotes a 

NXx1 vector of final output of industry k in country r and zeros otherwise. Alternatively, this can be 

replaced by a vector of exports denoted by�� �
� .  

Figure 2.22 plots the direct and indirect service content of manufacturing final goods production, 

distinguishing four service categories. Distribution and business services comprise the largest direct and 

indirect shares in the value of final goods production (with more than 10% in most cases), followed by 

transport services (with about 4–5%). Concerning the share of business services, there are cross-

country patterns that are similar to those observed above: within Europe, the share ranges from 6.1% in 

Lithuania, through 14–15% in a number of countries, to 20% in France and 25.8% in Ireland. Across 

countries, these patterns strongly resemble the simple cost shares already reported above; in fact, there 

is a strong correlation (0.9) between the simple cost shares and the direct and indirect service content. 

This also holds for the changes to the service content shares: business services are again the most 

dynamic component (see Figure 2.23).  

Figure 2.22 / Structure of service content of manuf acturing final goods production, 2011, as 

a percentage of final goods production  

 

Note: Ranked according to direct and indirect service content share. 
Source: WIOD; wiiw calculations. 
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Figure 2.23 / Change in structure of service conten t of manufacturing final goods 

production, 1995–2011, percentage points  

 

Source: WIOD; wiiw calculations. 

Part of the direct and indirect service content is imported from other economies. Comparing EU Member 

States, the share of imported direct and indirect service content (as a percentage of final demand) 

reaches 23% in Ireland and 12% in Luxembourg; generally, however, the shares are at levels of 

between just under 4% and 8%. The share of imported direct and indirect business services content in 

total direct and indirect business services use ranges from almost 90% in Ireland to about 20% in France 

(see Figure 2.24). Larger countries, such as France, Germany and Great Britain, tend to have lower 

imported shares, resembling the patterns of direct import cost shares above. With a few exceptions, 

these imported shares have increased since 1995. 

Figure 2.24 / Imported direct and indirect business  services content of manufacturing final 

goods production, 2011, as a percentage of total 

 

Note: EU-27 average includes intra-EU trade. 
Source: WIOD; wiiw calculations. 
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2.3. SUMMARY 

This section first presented the relative importance of manufacturing and business services in a 

country’s GDP, highlighting the differentiated specialisation patterns across European economies over 

the period 1995–2011. Whereas some countries managed to maintain a stronghold in manufacturing, 

others succeeded in specialising in business services; some countries, however, could neither hold their 

manufacturing base nor specialise strongly in business services. To a certain extent, these differentiated 

patterns of specialisation might be explained by relative growth performance in productivity levels and 

wage costs across countries and industries. It further needs to be emphasised that manufacturing in all 

countries has been growing in real terms, though at a lower rate than services.  

A number of indicators concerning the inter-linkages between manufacturing and services were 

presented, and the most important results are summarised as follows. The share of secondary 

production of services for the EU-27 amounts to about 4% of manufacturing gross output, though the 

range across countries is quite wide. Distribution and business services account for the bulk of 

secondary production of manufacturing industries. Over time there has been a slight increase in these 

shares – a trend that is particularly pronounced in Sweden and Finland. It should, however, be 

emphasised that the figures do not include the services provided in-house or the servitisation activities of 

manufacturing firms.  

The second indicator considered was the direct cost share of service inputs into manufacturing 

industries, which accounted for about 25% of total costs (i.e. including value-added costs) in 

manufacturing in 2011 for the EU-27 services (up only slightly from 1995). Again, there are remarkable 

differences across countries. Differentiating by service category shows that distribution (12% on 

average) and business services (9% on average) are generally the most important service inputs. Over 

time, the share of business services is the most dynamic component in the majority of countries. The 

cost share of imported services in manufacturing gross output is about 1% for most countries; only a few 

countries show a significantly larger share. These patterns are dominated by imports of business 

services, which account for about 50% of service imports. Most of the smaller countries tend to have a 

lower share of business services in manufacturing output, together with relatively larger imports, 

resulting in a greater ‘import intensity’. The most important items imported for use in manufacturing are 

scientific research and development, legal and accounting activities, followed by advertising and market 

research according to the NACE/CPA Rev. 2 classification. Again, there is a wide heterogeneity across 

countries.  

These direct and indirect production linkages – driven by the use of other industries’ output – are 

captured using an indicator of backward linkages. Concerning business services, larger countries tend to 

have larger backward linkages, which are mostly domestically oriented (particularly in France). Smaller 

countries (including the Eastern European countries) are characterised by relatively larger foreign 

linkages. These linkages, and in particular foreign linkages, have generally increased over time, though 

at a slow pace. Domestic increases predominate in a few countries only.  

Taken together, the results show that services account for slightly less than 40% of the value of final 

manufacturing production in the EU-27 as a whole, the bulk of which is accounted for by distribution 

services and business services (about 15% apiece). The share ranges from over 40% in France and 

Ireland to less than 30% in Greece, Malta and Romania. Over time, the share has increased, largely due 

to a change in the respective content of business services, confirming the results already found when 

considering direct cost shares.  
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3.1. INTRODUCTION 

The previous section provided an overview of the patterns and magnitudes of manufacturing–services 

interactions, based on information from input-output tables. In this section, light is shed on the role these 

interactions play in the performance of – or in the performance improvements observable in – the 

manufacturing sector. The analysis focuses on the business services22 linkages discussed in Section 

2.2.4, since business services are considered more relevant and more important as sources of spillovers 

for the manufacturing sector than are other types of services. Additionally, the analysis accounts for 

geographic sourcing strategies and their likely effects on performance changes in the manufacturing 

sector, and accordingly differentiates between (i) business service linkages which are sourced 

domestically, and (ii) business service linkages which are sourced from abroad.  

3.2. DATA AND METHODOLOGY 

The empirical analysis uses a number of different data sources. As in Section 2, the analysis draws on 

the World Input-Output Database (WIOD), which covers the time horizon from 1995 to 2011 

(Dietzenbacher et al., 2013; Timmer, 2012). However, to avoid any crisis-related distortions, the ensuing 

empirical analysis focuses on the period between 1995 and 2007. Indicators such as domestic and 

foreign business service linkages, the share of high-, medium- and low-skilled labour, and exports are 

taken from the corresponding WIOD satellite accounts. These data are complemented by a number of 

additional data sources: information on R&D expenditure stems from the OECD Analytical Business 

Enterprise Research and Development database (OECD ANBERD, ISIC Rev. 3), while data on inward 

FDI stocks are taken from the OECD International Direct Investment Statistics (OECD IDI, ISIC Rev. 3). 

Moreover, given the scarcity of data in the OECD IDI – particularly for New Member States – inward FDI 

stocks for the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, the Slovak 

Republic and Slovenia are taken from the wiiw FDI Database.  

To take account of prevailing cross-country and cross-industry differences and the different business 

service linkage effects that may arise, results are presented for a number of different groupings:  

› The first grouping differentiates between the group of EU-15 member countries and the group of New 

Member States (EU-12) – referred to as EU membership status (as countries joined the EU in different 

years). In particular, in the period under consideration the group of EU-12 underwent strong growth 

 

22  Business services comprise Financial intermediation services (NACE Rev. 1 70) and Renting of M&Eq and Other 
Business Activities (NACE Rev. 1 71t74). 
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and convergence processes and initiated key financial market and trade liberalisation policies; as a 

result, they became strongly integrated into the EU and global markets.  

› The second grouping is based on country size and differentiates between the group of the five largest 

economies in the EU (France, Germany, Italy, Spain and the UK) and the remaining 22 medium and 

small EU economies. Throughout the period under consideration, the five largest EU economies 

together accounted for about 70% of total EU-27 GDP. Given the size of their internal markets, size-

related differences in business service linkages are evident and differences with respect to 

performance effects can be expected. This is particularly the case for the domestic and foreign 

sourcing patterns, as shown above. 

› Finally, the third grouping accounts for the cross-industry heterogeneity in the sample and 

differentiates by the technology intensity of industries. In particular, in accordance with the R&D 

intensity-based OECD technology intensity definition,23 it draws a three-way distinction: there are the 

medium-high- and high-technology industries (MHT) of Chemicals (ISIC 24), Machinery and 

equipment (ISIC 29), Electrical machinery (ISIC 30t33) and Motor vehicles (ISIC 34t35); the medium-

low-technology industries (MLT) of Coke and refined petroleum products (ISIC 23), Rubber and plastic 

(ISIC 25), Non-metallic mineral product (ISIC 26) and Basic and fabricated metal products (ISIC 

27t28); and the low-technology industries (LT) of Food, beverages and tobacco (ISIC 15t16), Textiles 

and wearing apparel (ISIC 17t18), Leather and leather products (ISIC 19), Wood and wood products 

(ISIC 20), Paper, paper products, printing and publishing (ISIC 21t22) and Manufacturing n.e.c. and 

recycling (ISIC 36t37).  

Methodologically, since the descriptive analysis above clearly reveals that linkages between services 

and manufacturing show little variation over time, and that most variation is across countries and 

industries, a growth-equation approach is chosen as the most meaningful and promising approach to 

capture long-term trends. In particular, the following specification is used to shed light on the 

performance effects in manufacturing of domestic and foreign business service linkages between 

manufacturing and services:  
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where manuf
ikgrLPVA  refers to the manufacturing sector performance indicator in terms of the real (1995 

prices) Purchasing Power Parity (PPP)-adjusted average labour productivity growth rate (value-added 

based) in manufacturing in country i  and industry k and manuf
ikinitLPVA  is the real (1995 prices) PPP-

adjusted initial level of labour productivity (value-added based) in manufacturing in 1995, included to 

capture the process of the convergence of productivities over time. The two major variables of interest 

are  BSlinkdom
ik  and  BSlinkfor

ik  which serve to capture performance-improvement effects emanating from 

linkages between manufacturing and business services, differentiated by sourcing strategy, where dom  

and for  refer to domestic and foreign, respectively (see Section 2.2.4 for a discussion of these linkage 

indicators). Furthermore, a set of additional control variables is included: manuf
ikHS  and manuf

ikLS  are 

human capital proxies which refer to the share of high-skilled and low-skilled labour, respectively, in an 

 

23  The OECD classification had to be adapted to the slightly more aggregated industry classification in the WIOD. 
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industry. Two more variables are included to account for the role of intangibles in labour productivity 

growth. In particular, manuf
ikFDIint  is the inward FDI intensity (as the share of inward FDI stock in gross 

output) of industry k  in country i  to control for intra- and inter-industry spillover effects emanating from 

the presence of (more productive) foreign-owned firms; while to capture productivity improvements 

stemming from innovative activities, manuf
ikRDint  refers to the R&D intensity (as the share of R&D 

expenditure in gross output) of industry k  in country i . Finally, kn  are industry fixed effects, while ik�  

denotes the error term.  

3.3. DIFFERENTIATED IMPACT OF BUSINESS SERVICES LIN KAGES ON 
MANUFACTURING PERFORMANCE 

Table 3.1 reports selected results concerning the impact of business services linkages on manufacturing 

performance and other variables, as outlined above, focusing on the role of business services in 

manufacturing linkages. Results by EU membership status point to the presence of non-negligible 

business service linkage effects: for the EU as a whole, strong business service linkages are associated 

with significantly higher labour productivity growth in manufacturing. However, these backward linkage 

effects depend strongly on the particular sourcing strategy, and are only significant in the case of strong 

foreign business service linkages. This finding also holds both for the EU-15 and the EU-12.  

When differentiating by size of economy , the results again consistently point to the presence of non-

negligible business service linkage effects, which, however, depend on the country sample analysed and 

the sourcing strategy considered. In particular, for the group of the five largest EU economies, strong 

domestic business service linkages are associated with significant labour productivity improvements in 

manufacturing. With respect to foreign business service linkages, the results suggest a positive, though 

insignificant, relationship. However, for the group of remaining small and medium-sized EU economies, 

the opposite holds: strong foreign business service linkages are associated with labour productivity 

improvements in manufacturing. This result is in line with findings in the descriptive part that smaller 

countries tend to have a larger share of imported business services, which makes both directly and 

indirectly sourced foreign service inputs an important factor in these countries’ manufacturing 

performance. 

Finally, when the sample is differentiated by the technology intensity of industries, the results highlight 

the fact that strong business service linkages only matter for the group of MHT industries. More 

specifically, strong foreign business service linkages are associated with significant increases in labour 

productivity growth in MHT industries only, while no significant backward linkage effects emerge for 

either MLT or LT industries. A reason for that is that MHT industries are generally characterised by, on 

average, more and more complex international production linkages (e.g. in terms of the varieties of 

international/imported inputs used in production and the diversity of locations from which they are 

sourced), which renders foreign linkages important sources of performance improvements (see Backer 

and Mirodout, 2013, for evidence).24  

  

 

24  Generally, low-tech sectors such as textiles can have a high level of internationalisation, but a relatively low level of 
complexity of international production linkages. 






































































































































































