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This study introduces a suitable method to break down national trade data to the regional level. This 

allows producing trade indicators at the regional level, revealed export advantages in particular. 

Identifying industries in which a region realises a strong trade specialisation plays a twofold role in 

industrial and regional policy-making. Firstly, identifying successful structures at the industry-region level 

helps to improve the understanding of micro- and meso-foundations for competitiveness as well as 

scope and cases for policy intervention. Secondly, knowledge of the spatial distribution of competitive 

industries and required location factors is necessary for differentiated perspectives on future economic 

development and the choice of policy instruments. The study applies descriptive, econometric and case 

study analysis to identify regional patterns of trade specialisation, as well as region- and industry-specific 

factors related to success in international markets. Based on the results obtained, the study develops 

conclusions for EU regional and smart specialisation policies. 
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Smart specialisation aims at understanding and exploiting the strengths of European regions in order to 

boost innovation, competitiveness and, ultimately, economic growth. For regional policy strategies to be 

effective, and for an efficient use of the available funds, it is crucial to analyse in detail the assets with 

which each region is endowed, the technologies available, and the business connections among 

different regions. This study introduces a suitable method to break down national trade data to the 

regional level. This allows producing trade indicators at the regional level, revealed export advantages 

(RXAs) in particular. Identifying industries in which a region realises a strong trade specialisation plays a 

twofold role in industrial and regional policy-making. Firstly, identifying successful structures at the 

industry-region level helps to improve the understanding of micro- and meso-foundations for 

competitiveness as well as scope and cases for policy intervention. Secondly, knowledge of the spatial 

distribution of competitive industries and required location factors is necessary for differentiated 

perspectives on future economic development and the choice of policy instruments. 

Descriptive results of regional-industrial RXAs show that high- and low-income regions exhibit different 

trade specialisation patterns. While high-income regions on average tend to be specialised in high-

technology-intensive goods, low-income regions are specialised in medium-low- and low-technology-

intensive goods trade. The medium-income regions are somewhere in between, having slight 

disadvantages in the high-technology trade, and a more or less balanced specialisation in the medium-

low- and low-technology goods trade. Accordingly, the geographic distribution of export advantages in 

the ‘high/medium-high-technology-intensive’ goods trade follows a more or less distinct core-periphery 

pattern in the EU. When looking at the dynamics, results suggest that large changes in the regions’ 

specialisation patterns over time are relatively rare events. Although the size of revealed export 

advantages may increase or decrease over time, a complete shift of the revealed specialisation 

structure, i.e. moving from being specialised in exporting low-technology-intensive goods to being 

specialised in exporting high- and medium-high-technology goods is quite unlikely. This implies that the 

development of specialisation patterns is path-dependent. This is important to know for the development 

of smart specialisation strategies, because it suggests that their reference point should be the existing 

strengths of the regions. It also confirms the important role scientific, technological and economic 

specialisation plays for the development of comparative advantage and regional economic growth as it is 

also one distinct area for conceptual and policy implications of smart specialisation (OECD, 2013). 

Along with the descriptive analysis, the study also investigates in a multivariate approach as to which 

region- and industry-specific factors are related to success on international markets. As far as the cross-

sectional analysis is interpreted, shifting from competitive low-technology to competitive high-technology 

exports would also require fundamental changes in other regional characteristics, the innovation system 

in particular. Although innovation (measured by patents as a throughput indicator) significantly increases 

competitiveness in nearly every industry, it becomes clear that the structures of regional innovation 

systems vary between industries. Competitiveness in low- and medium-low-technology industries is 

linked to innovative SMEs, although it is not necessarily linked to firm-specific R&D. Instead, non-

technological innovations without significant R&D efforts or impulses from other actors, such as High 
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Education Institutions (HEIs), seem to be similarly important. This illustrates the high relevance of 

successful cooperation and knowledge transfer between local firms and higher education institutions 

particularly in those low- and medium-low-technology industries. High-technology industries, in contrast, 

are often located in larger and diverse regions and their innovation outcomes rely more heavily on the 

innovation performance of larger firms. 

The regional endowment with HEIs is possibly one of the most directly susceptible regional 

characteristics when it comes to policy implications. However, in order to promote competitiveness in 

medium-high/high-technology industries, guaranteeing quality of government is likewise important; it 

probably requires fewer fiscal resources and enables the economy to evolve independently of industrial 

and related planning strategies. Also several other studies conclude that the regions with good 

governance are generally those which are less likely to require policy assistance (McCann and 

Ortega-Argilés, 2013; Ederveen et al., 2006). Cluster effects, i.e. the presence of several firms working 

in similar or related industries within a region, are still visible. This underlines the structural 

embeddedness of highly competitive industries. However, cluster policies need to provide perspectives 

on future technological developments, in related industries in particular, in order to meet the 

requirements of smart specialisation strategies (S3). In regions with lower political capacities 

(governmental quality, cluster management) it is suggested first to build up social capital and 

opportunities for entrepreneurial discovery as a necessary precondition before initiating bottom-up 

processes such as S3 (European Commission, 2013). 

Three types of regions are analysed through in-depth case studies. In the more advanced and 

developed regions (Berkshire, Buckinghamshire, Oxfordshire; Middle Franconia; Overijssel; Sydsverige) 

universities are key actors, accompanied by sufficiently present business services and the larger market 

potential of regional firms resulting from the proximate metropolitan centres. They host not only high-

tech industries, but also low-tech industries with high comparative advantages. The latter, however, are 

of decreasing importance or have successfully transformed themselves and now focus on innovation in 

niche products. (Regional) policy is further developing the research infrastructure and clearly addresses 

its agile SMEs. Leading companies are identified to some extent, but regions’ economies and innovation 

systems do not substantially depend on them. In contrast, they increasingly benefit from the local 

innovation potential and knowledge-oriented structural change. Future perspectives are thus positive. 

The less developed and transition regions regarded (e.g. Castile–La Mancha, Norte, Puglia) are 

somewhat trapped in their specialisation. Approaches aiming to diversify the industry structure suffer 

from low critical mass and a lack of attractiveness for FDI. Universities have not played a crucial role 

thus far. Existing comparative advantages rely on long industrial traditions and are found to be driven 

mainly by innovative SMEs in the region. Price competition on international markets, however, is a 

permanent challenge, and the regions under consideration would probably benefit from refining their 

industrial composition in favour of business services and functional specialisation on higher-value 

activities such as design, marketing and management. This goal is challenged by the problem of skilled 

labour supply; here, the less developed regions face additional challenges as they compete with more 

central locations over high potentials. 

The transforming regions in Central and Eastern Europe (Chemnitz, Jihozápad, West Transdanubia), in 

contrast, attracted significant FDI and established large production clusters with several multinational 

leading companies. Chemnitz, in particular, succeeded in restructuring its outdated industries and 
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production sites and created conditions for increasing integration into a rich regional innovation system. 

The two Eastern European regions still face the challenge of transforming their initial cost and fiscal 

advantages into knowledge-based foundations in order to raise income levels and sustain or expand 

their industrial competencies in and around the city centres. The cases of the two Eastern European 

regions provide evidence that not just the accumulation of capital, but also structural change, is a driver 

of economic growth. 

The results of the analyses are in line with preceding studies. They show that trade specialisation 

patterns are highly path-dependent and do not significantly change over time. More specifically, the 

results show that the industrial history is a decisive factor and greatly determines the current trade 

specialisation patterns of European regions. Hence, it is recommended to strengthen the endogenous 

potential of regions by encouraging the transformation of economic activities based on the existing 

economic structure. In most cases this implies modernising existing industries or enabling lagging 

sectors to improve their competitiveness, for instance through the adoption of General Purpose 

Technologies (GPT) such as ICT and the specialisation in specific functions or activities along the supply 

chain. This is particularly relevant for innovative SMEs that play an important role for revealed export 

specialisation advantages in low- and medium-low-technology industries. Furthermore, HEIs are 

potentially crucial actors for providing access to GPT applications and organisational strategies, both via 

collaboration as well as developing the local highly skilled labour supply. If they succeed in creating not 

just geographical but also cognitive and technological proximity, HEIs are important vehicles for 

implementing place-based approaches in different transmission channels (European Commission, 

2014). 

To improve growth opportunities, innovation strategies should also place emphasis on the development 

of inter-regional cooperations and support firms engaged in inter-regional and international knowledge 

networks (Charles et al., 2012). Policies promoting labour mobility between related industries may also 

enhance structural changes due to a recombination of regional skills and potentials, which, in turn, may 

increase regional competitiveness and growth. It might also be crucial to stimulate the inflow of skilled 

labour from other regions and countries, because it brings new ideas and knowledge to the regions 

(Saxenian, 2006; Boschma and Gianelle, 2014). Existing clusters in particular can play an important role 

in promoting these dynamics (European Commission, 2013). However, following this approach also 

requires the formulation of exit strategies in order to avoid adverse (political) lock-in effects (European 

Commission, 2013). 
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Smart specialisation aims at understanding and exploiting the strengths of European regions in order to 

boost innovation, competitiveness and, ultimately, economic growth. In this context, the European 

Commission's Cohesion Policy sets a framework to reduce differences between regions and to ensure 

growth across Europe through the help of Structural Funds. For regional policy strategies to be effective, 

and for an efficient use of the available funds, it is crucial to analyse in detail the assets each region is 

endowed with, the technologies available, and the business connections among different regions. Since 

Smart Specialisation is fundamentally a bottom-up approach to policy, starting from the initial industrial 

structure, European regions need to identify niche areas of competitive strength in order to accumulate 

demand-driven investments and innovation partnerships and to align resources and strategies between 

private and public actors of different governance levels. 

One of the tools that can be used to support the design of appropriate regional policies is the analysis of 

international trade performance of European regions. Identifying industries in which a region realises a 

strong trade specialisation may enable policy-makers and regional stakeholders to understand the 

sectoral specialisation of each region and the related success on international markets. This information 

plays a twofold role in industrial and regional policy-making to increase competitiveness at the regional 

level as well as in the EU as a whole. First, identifying successful structures at the industry-region level 

helps to improve the understanding of micro- and meso-foundations for competitiveness and scope and 

cases for policy intervention. Second, information on the spatial distribution of competitive industries and 

required location factors is necessary for differentiated perspectives on future economic development 

and the choice of policy instruments. 

In this study, the focus is on export specialisation, which illustrates the export advantage of a country or 

region in a certain industry. This is traditionally measured by the Revealed Export Advantage (RXA), 

which indicates whether a country or region puts more or less focus on exporting particular products 

than other countries or regions do. Thus, a positive RXA value indicates that the country (region) 

realises comparably higher export market shares in this specific product group/industry than it does in 

total manufacturing goods. 

However, so far, analyses of trade specialisation and trade performance indicators at the regional level 

have been limited by the lack of available data. Since trade data are usually collected at the national 

level, it has not been possible to examine trade specialisation and performance at the regional-industry 

level. This report aims at introducing a suitable method to break down national trade data to the regional 

level. In addition to regional gross exports, this report will also analyse regional Trade in Value Added 

(TiVA). Such analysis has become increasingly popular, and this report for the first time presents such 

analysis at the level of EU regions. The method to estimate regional TiVA data is based on well-

established methods to estimate national TiVA flows and uses a straightforward method to disaggregate 

these data to the regional level. The analysis of regional TiVA flows also allows analysing the role and 

importance of services, which is not possible in the case of using international (product) trade statistics. 

Hence, providing a reliable methodology to produce trade indicators at the regional level is the aim of 
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this study. Besides the key task to provide the European Commission with an initial dataset and the 

computational information required for future updates, supplemental analyses are conducted in order to 

validate the data and give first indications for related policy issues by means of descriptive and 

multivariate analyses as well as case study evidence. In general, when confronting the generated data 

with additional quantitative and qualitative information, it becomes clear that the proposed regional trade 

indicators are adequate to identify regions and industries with exceptional trade performance. 

The results of the analyses are in line with preceding studies. One major insight is that high income 

levels and regional growth are not necessarily related to fundamental changes in the sectoral strength of 

a region. Given a suitable industrial configuration, regional endowment with Higher Education Institutions 

(HEIs) as well as focused policies, international competitiveness is achieved in very different industries. 

Historical roots and path-dependencies are decisive factors. However, while in some highly competitive 

regions the regional industrial legacy may hinder future growth perspectives, in several lagging regions 

entrepreneurial discovery processes succeeded in refining the regional specialisation by developing new 

applications of already existing products. Despite this case-specific evidence, there is still a divide in the 

specialisation of high- and low-income regions: While high-income regions on average tend to be 

specialised in high-technology-intensive goods, but are less competitive in less technology-intensive 

goods, low-income regions are specialised in medium-low- and low-technology-intensive goods trade, 

but show some deficits in the high-technology trade. 

Overall, this report is structured as follows: the next chapter (2) briefly outlines the relevance of regional 

trade indicators for determining the competitiveness of a region. In chapter 3, the methodology for the 

calculation of regional trade performance indicators is introduced, and the elementary results are 

described. Chapter 4 presents an econometric analysis relating key regional characteristics to 

international success of local industries. Based upon the regional distribution of comparative 

advantages, chapter 5 reports the results of ten regional case studies. Finally, chapter 6 summarises the 

results and provides policy implications. 
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The extent to which a region is specialised in producing and exporting certain goods is largely 

determined by the region’s industrial characteristics and location economies. Understanding why certain 

economic activities take place in one region and not in another, and formulating policies to influence the 

specialisation patterns of regions, would require an extensive knowledge of those characteristics, how 

they affect production and export structures, and how they interact. Yet, the list of such characteristics is 

potentially endless. Many of them are known, or at least suggested by theory (cf. chapter 5.1), while 

others are outside the focus of attention such as traditions, culture, history or even random incidents 

etc., but may be of similar importance in shaping the regions’ economic structure. The understanding of 

regional specialisation patterns is further complicated by the fact that only a part of these characteristics 

is appropriately measurable. Likewise, the formulation of policies faces the difficulty that only part of 

those characteristics are changeable, while others, such as geographic location or climate, are not. 

The same holds for the level of detail at which regional production or export specialisation is analysed. In 

many instances, goods produced in and exported from a region could be considered unique to this 

region, even though other regions might produce and export similar goods. For a full understanding of a 

region’s specialisation pat-tern and of its competitiveness in global markets, it would therefore be 

necessary to analyse it at the finest possible level of detail, yet by necessity data in this respect are 

always aggregated in one way or the other. So, to some extent an analysis of regional specialisation 

always remains incomplete, or at least has the tendency to disguise more or less important differences 

between the regions. As a consequence, even though the results of the analysis may show important 

trends and patterns, it is important to keep in mind that, in the end, each region is special. 

The following descriptive analysis of regional export specialisation patterns is performed at a relatively 

high level of aggregation. This is mainly done for the sake of clarity and to present the results in a 

concise way, without blurring the main messages to policy. That is, being aware of all the characteristics 

that may differentiate regions, only one indicator is used to group the EU NUTS 2 regions in three 

different categories. This indicator is regional GDP per capita at PPS (purchasing power standards). 

This is done for three reasons. Firstly, experience shows that regional GDP is highly correlated with a 

number of other characteristics important for specialisation (such as the supply of skilled labour, market 

size, R&D, accessibility etc.) and thus can be viewed as a summary indicator. Secondly, it is still the 

standard measure for economic well-being. And, after all, any measures to increase the regions’ 

competitiveness and to improve their pattern of specialisation can only be justified if they increase the 

well-being of the people living in the regions. Finally, GDP p.c. is the main determinant for the 

distribution of EU Structural Funds, and thus is of direct policy relevance. The three different categories 

of regions used in the analysis are: 

› regions with a GDP p.c. at PPS of less than 75% of the EU-28 average (measured in 2005) to mirror 

the ‘less developed regions’ (formerly ‘Convergence’ or ‘Objective 1’ regions); 

› regions with a GDP p.c. between 75% and 110% of the EU-28 average; and 

› regions with a GDP p.c. higher than 110%. 
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Equally, the level of industrial detail of regional export specialisation is highly aggregated, to keep the 

analysis and results manageable. Hence, even though the original data on regional foreign trade have 

been estimated on a highly disaggregated goods level (i.e. separately for each of the 22 product groups 

according to the NACE Rev. 1 classification), these data are aggregated again for the descriptive 

analysis. That is, the original 22 manufacturing export goods have been aggregated to three categories 

according to their average technology level (see Table 2.1): 

› high/medium-high-technology-intensive goods, 

› medium-low-technology-intensive goods, and 

› low-technology-intensive goods. 

This grouping is based on a Eurostat recommendation1 and, on average, is perceived as a good 

representation of the differences in Research and Technological Development (RTD) needed in the 

production of the respective goods. Yet it does not mean that all goods included in the group ‘Low-

technology-intensive goods’ are indeed low-technology goods or that all firms that belong to those 

particular industries are not or less performing RTD. In fact, some of them may require quite 

sophisticated technologies. The same is true for the other two groups. The exact methodology for 

deriving regional-level export and import data and for estimating regional trade specialisation indicators 

is explicitly described in Appendix 7.1. 

Table 2.1 / Aggregation scheme of regional foreign trade data 

Industrial group NACE description NACE Rev. 1.1 
category 

High/medium-high-technology-intensive 
goods 

Chemicals and chemical products 24 

Machinery and equipment n.e.c. 29 

Office machinery and computers 30 

Electrical machinery and apparatus n.e.c. 31 

Radio, television and communication equipment 32 

Medical, precision and optical instruments 33 

Motor vehicles, trailers and semi-trailers 34 

Other transport equipment 35 

Medium-low-technology-intensive goods Coke, refined petroleum products and nuclear fuel 23 

Manufacture of rubber and plastic products 25 

Other non-metallic mineral products 26 

Basic metals 27 

Fabricated metal products, except machinery 28 

Low-technology-intensive goods Food products and beverages 15 

Tobacco products 16 

Textiles 17 

Wearing apparel; dressing and dyeing of fur 18 

Leather; manufacture of luggage, footwear etc. 19 

Wood and of products of wood and cork, except furniture 20 

Pulp, paper and paper products 21 

Publishing, printing and reproduction of recorded media 22 

Manufacture of furniture; manufacturing n.e.c. 36 

 

 

1  See: http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:High-tech 
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2.1. INDICATORS FOR MEASURING TRADE SPECIALISATION AND TRADE 
PERFORMANCE 

Trade indicators measure an economy’s ability to produce and commercialise internationally competitive 

products. Thus, trade specialisation indicators reveal how a country’s, region’s or industry’s 

technological, productive, institutional, etc. properties translate into global trade success. For the 

purpose of examining regional and industrial trade specialisation patterns and for linking them to their 

potential determinants, different indicators are defined and consequently used. 

The idea to measure a nation’s (or region’s) international trade performance by trade specialisation 

indicators such as the Revealed Export Advantage (RXA) or Revealed Comparative Advantage (RCA) 

instead of absolute shares in global exports goes back to Balassa (1965). Since Balassa’s seminal work, 

many studies (e.g. Vollrath, 1991; Greenaway and Milner, 1993; Iapadre, 2001; Fertö and Hubbard, 

2001; Utkulu and Seymen, 2004) have discussed, refined (normalised), and employed his indicators. 

The theoretical background of using the trade specialisation approach is based on the presumption that 

the international competitiveness of industries or products relies on their performance in national  

(or regional) inter-industry factor competition. 

In this study, the focus is on the export specialisation that illustrates the export advantage of a country or 

region in a certain industry, which is traditionally measured by the Revealed Export Advantage (RXA). 

The RXA indicates whether a country or region puts more or less focus on exporting particular products 

than other countries or regions do. It, thus, reveals in which industries a country or region realises an 

export advantage or export disadvantage. More precisely, the RXA compares the export share of a 

certain industry in all manufacturing exports in a given region with the global export shares of this 

industry in the global exports in manufacturing goods. The RXA, thus, indicates whether the significance 

of a certain industry in a country’s (region’s) total manufacturing exports is higher or lower compared to 

the significance the industry has in global manufacturing exports. 

Formally, the RXA of a certain industry i in year t can be expressed as follows:  

��� �� � ��	
�
� ���

� ��
��

� ��

� �
� � ����	  

whereby Xirt denotes the export volume X in region r and industry i in year t, Xrt denotes the total export 

volume in region r in year t, Xit denotes the total global export volume of a certain industry i in year t and, 

finally, Xt denotes the total global export volume across all manufacturing industries in year t. By using 

the log calculation, a positive RXA value indicates that the country (region) realises comparably higher 

export market shares in this specific product group/industry than it does in total manufacturing goods. 

The advantage of the RXA in comparison to absolute trade indicators such as export market shares is 

that relative indicators like the RXA allow comparisons between larger and smaller countries or regions 

and avoid distorting effects that result from cyclical or exchange rate fluctuations (Gehle-Dechant et al., 

2010). Moreover, the RXA considers the global export performance in a certain industry and compares 

regional or national export shares with their global counterparts. Thus, the regional export specialisation 

allows drawing conclusions about the regional export advantages and (smart) specialisation strategies, 

making the RXA a very relevant indicator for this study. 



 
PATTERNS OF REGIONAL EXPORT SPECIALISATION 

 9 
 Research Report 412  

 

Additionally to the Revealed Export Advantage (RXA), which constitutes the main trade indicator in this 

report, the Revealed Comparative Advantage (RCA) is analysed. In contrast to the RXA, the RCA 

considers both sides of the trade balance. Technically, the RCA indicator relates the ratio of exports (X) 

to imports (M) in a certain country (and region, respectively) r for a respective product group or industry i 

to the export to import ratio for total manufactured goods in year t. Formally, it can be expressed as 

follows 

��� �� � ��	
�
� ���

� ���
��

� ��

� ��
� � ���  

A positive (negative) Revealed Comparative Advantage (RCA), thus, indicates a positive (negative) 

trade specialisation and, in turn, a comparative advantage (disadvantage) for the respective product 

group/industry. Hence, positive RCA values reveal a highly competitive performance of domestic firms in 

the industry/sector under consideration. 

2.2. STATUS QUO OF REVEALED EXPORT ADVANTAGES 

The analysis starts with the status quo of the regions’ export specialisation, which for data reasons 

refers to the year 2011. In this respect, Table 2.2. captures the essence of the present situation, by 

summarising the regions’ export specialisation by aggregated regional income groups and aggregated 

trade categories. 

The results in Table 2.2 are quite likely to fit common expectations. High-income regions (i.e. regions 

with a GDP p.c. above 110% of the EU average) on average tend to be specialised in high-technology-

intensive goods, but are less competitive regarding the trade in less technology-intensive goods. Vice 

versa low-income regions (GDP p.c. level below 75% of the EU average) are specialised in medium-low- 

and low-technology-intensive exports, but show some deficits in the high-technology trade. The medium-

income regions are somewhere in between, having slight disadvantages in the high-technology trade, 

and a more or less balanced specialisation in the medium-low- and low-technology exports. 

Table 2.2 / Average RXAs by regional income groups and trade categories, 2011 

(population-weighted average) 

Regional group high/medium-high-
technology exports 

medium-low- technology 
exports 

low-technology exports  

GDP p.c. below 75% -25.1 16.6 16.5 
GDP p.c. between 75% and 110% -8.3 -2.0 -0.4 
GDP p.c. above 110% 4.7 -18.9 -16.0 

Source: GDP: Eurostat, regional trade: wiiw estimates. 

These numbers disguise large regional variations in the export specialisation. To illustrate these 

variations, Figure 2.1 shows the revealed export advantages in the ‘high/medium-high-technology-

intensive’ goods for the EU NUTS 2 regions in 2011.  

The geographic distribution of export advantages in the ‘high/medium-high-technology-intensive’ exports 

follows a more or less distinct core-periphery pattern in the EU. Germany performs very well, as the vast 

majority of its regions have advantages in the trade of these types of goods. The same holds for Ireland 
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and the majority of the British regions. For other countries in the centre of Europe, the distribution of 

export advantages is less homogenous and is concentrated in a more limited number of regions in the 

respective countries, such as Paris and Alsace in France, Brussels and its surrounding regions 

(Belgium) and a couple of Swedish, Spanish and Italian regions. By contrast, many of the Southern EU 

regions, in Bulgaria, Greece and Spain in particular, have quite substantial disadvantages regarding the 

export of high-technology-intensive goods. 

Figure 2.1 / Revealed export advantages, 2011, high - and medium-high-technology-intensive 

goods 

 

Source: wiiw estimates 

Remarkably, a number of Eastern European regions show strong advantages in exports from high-

technology industries. Foremost, this applies to Hungary, particularly to the three Western regions 

(including the region around Budapest) as well as the majority of Czech regions. But this also applies to 

one of the two Slovenian regions, as well as the three Western Polish regions, the Western parts of 

Slovakia and even three Romanian regions. All of them (with the exception of Bratislava and Budapest) 

are low-income regions. This suggests that the link between high income levels and specialisation in 

high-technology goods may be more a trend than a general rule. It also shows that it is possible to 

develop advantages in high-technology exports in low-income regions, presumably via foreign direct 

investment (FDI) and global value chains, thus potentially raising the long-run growth potential of these 

regions.2  

 

2 Further background information to one Czech region and one Hungarian region is provided in the case studies in 
chapter 6. 
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The link between regional GDP levels and revealed exports advantages in high-technology goods is 

more explicitly shown in Figure 2.2. 

Figure 2.2 / Correlation of GDP p.c. at PPS (in % o f the EU average) and revealed export 

advantages in high-technology-intensive goods, 2011  

 

Note: excluding outliers 
Source: GDP: Eurostat; RXAs: wiiw estimates. 

As already indicated above, there is a positive correlation between the levels of regional GDP p.c. and 

the extent to which regions have an advantage in the exports of high-technology-intensive goods. But 

this correlation tends to be relatively weak. Especially for those regions around the EU-28 average 

(EU-28 average = 100), there is no systematic relationship between export advantages in high-

technology exports and income levels. It might be argued though, that as far as the poorest EU regions 

are concerned (i.e. those around 50% of the EU-28 average), there is some correlation between 

disadvantages in exporting high-technology goods and income levels. That is, many of the poorest 

regions show particularly high negative values of the revealed export advantage index, which is not the 

case for higher-income regions, which may have export disadvantages in high-technology goods, but 

these are much less pronounced. 

The opposite is observable when revealed export advantages in both medium-low- and low-technology 

goods are concerned (see Figure 2.3 and Figure 2.4). Firstly, the geographic distribution of the export 

advantages in both categories is more or less the reverse of the core-periphery pattern observed for the 

revealed export advantages in high-technology-intensive goods. That is, regions that have their 

advantages in exporting high-technology-intensive goods, by construction, tend to be less specialised in 

the export of medium-low- or low-technology goods. This is most obvious for the German, UK and the 

Irish regions, but also for all others that showed strong revealed export advantages in high-technology-

intensive goods. Still, this argument needs some qualification, as it applies especially to the comparison 

of the revealed export advantages in high- and low-technology goods. That is, regions that are 

specialised in high-technology exports are generally not specialised in low-technology exports. As far as 

the medium-low-technology exports are concerned, the evidence is more ambiguous. There are some 

regions, e.g. in Germany or the UK, that have high revealed export advantages in the high-technology-
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intensive segments and, in addition, also advantages in medium-low-technology goods, even though 

these advantages might be small. On the other hand, there are regions that are exclusively specialised 

in high-technology exports, such as the Irish regions, Paris, Oberbayern (Munich) and Stuttgart in 

Germany. 

As far as the Southern and Eastern periphery regions are concerned, they are highly specialised in 

medium-low- and low-technology-intensive exports. For example, the Bulgarian, Greek and Southern 

Spanish regions have high revealed export advantages in both types of goods, while other regions, e.g. 

in Portugal, Southern Italy, East Poland or North Romania, are specialised in exporting low-technology-

intensive goods only. 

Figure 2.3 / Revealed export advantages, 2011, medi um-low- and low-technology-intensive 

goods 

 

Source: wiiw estimates. 

Still, the conclusion that the pattern of the regions’ revealed export advantages is clearly linked to their 

GDP level is somewhat misleading. Undoubtedly, there is a correlation between the level of GDP p.c. 

and export specialisation in medium-low- and low-technology-intensive goods (see Figure 2.4). But this 

correlation is weak, as was already the case with specialisation in high-technology exports. As a matter 

of fact, for the regions with GDP p.c. levels between 80% and 150% of the EU-28 average, there is no 

correlation between any type of export specialisation and GDP p.c. levels. There is some correlation 

regarding the regions with the highest income levels (i.e. above 150% of the EU-28 average), as they 

are, with only very few exceptions, exclusively specialised in the export of high-technology-intensive 
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goods. More importantly, there is a strong correlation between specialisation in medium-low- and low-

technology exports and GDP p.c. levels in the economically weakest EU regions. In comparison with 

other regions, they are much more specialised in medium-low- and low-technology-intensive exports and 

at the same time show larger disadvantages in the export of high-technology goods. 

Figure 2.4 / Correlation of GDP p.c. at PPS (in % o f the EU average) and revealed export 

advantages in medium-low- and low-technology-intens ive goods, 2011 

 

Note: excluding outliers 
Source: GDP: Eurostat; RXAs: wiiw estimates. 

One important message emanates from this. For the majority of regions, strategies to foster economic 

growth and development do not necessarily need to be connected with a dramatic change in 

specialisation pattern (e.g. moving from low-technology specialisation to being specialised in high-

technology exports). Decently high income levels can be achieved with different types of specialisation 

patterns. This finding is in favour of smart specialisation strategies that build on the existing strengths of 

especially, though not exclusively, the economically weakest regions. Bearing in mind that they are 

mostly specialised in medium- and low-technology exports, the above results suggest that is not so 

much a question of radically changing those regions’ specialisation pattern. It seems much more 

relevant in terms of economic development to upgrade and further develop their existing (exporting) 

industries in order to increase productivity levels in those industries and consequently increase the value 

added and GDP produced in the least developed EU regions.  

2.3. CHANGES IN REVEALED EXPORT ADVANTAGES 

The above section argued that regional smart specialisation strategies do not necessarily have to focus 

on radical changes in the regions’ specialisation structures to improve their economic growth 

performance. Still, the intention to do so may exist. But, how likely are such more radical strategies to 

succeed? To shed some light on this question it is instructive to analyse the changes in the regions’ 

revealed export advantages over the past decade. Hence this section investigates the changes in the 

regions’ export specialisation in the high-technology, medium-low- and low-technology goods from the 

year 2000 to the year 2011. For the sake of consistency, the starting values for the regions’ revealed 

export advantage are defined as the average export advantage over the first three years of the period. 

Likewise, the end value is defined as the average of the last three years. Hence, the change in the 
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regions’ export specialisation (���� �   is defined as: ���� � � 	 ������� � � ��������� �  , with i denoting 

the three groups of manufacturing goods.  

The analysis starts with the development of the revealed export advantages in high- and medium-high-

technology-intensive goods. These are illustrated in Figure 2.5. It reveals that, in the majority of EU 

NUTS 2 regions, specialisation in high-technology exports increased over the last decade. This trend 

was on average stronger in the Eastern European regions, especially in Romania, though the Romanian 

regions started from quite low levels of specialisation. The revealed export advantage also increased in 

the majority of regions in Austria, Belgium, Germany and Italy, while a particularly large number of 

French and UK regions encountered a decline in their export advantage in high- and medium-high-

technology-intensive goods. 

Figure 2.5 / Changes in the revealed export advanta ge, 2000-2011, high- and medium-high-

technology-intensive goods 

 

Source: wiiw estimates. 

These changes are further illustrated in Figure 2.6, which plots the starting values of the revealed 

regional export advantages (x-axis) against the respective end values (y-axis). Thus, the position of the 

regions in this figure indicates to what extent the changes in revealed export advantages led to a change 

in their overall pattern of specialisation. Regions in the upper right quadrant (I) had a positive revealed 

advantage in high- and medium-high-technology exports at the beginning as well as at the end of the 

period. Hence, although the size of their export advantage may have changed over time, their general 

characteristic of being specialised in high-technology exports did not. The same applies for the lower left 

quadrant (III), only that those regions had a revealed disadvantage both at the beginning and at the end 
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of the period. The most interesting cases are those in the off-diagonal quadrants. In the upper left 

quadrant (IV) there are those regions where the increase in the revealed export advantage was so high 

that they climbed up from the group of regions having disadvantages in high-technology exports to the 

group of regions with revealed export advantages. Oppositely, the regions in the lower right quadrant (II) 

moved from being specialised in high-technology exports at the start of the period to having revealed 

export disadvantages at the end of the period. That is, those regions changed in their characteristics and 

trade specialisation. 

Figure 2.6 / Revealed export advantages, high- and medium-high-technology goods, 2000 

and 2011 

 

Source: wiiw estimates. 

Figure 2.6 suggests that the general pattern of export specialisation for the majority of EU NUTS 2 

regions did not change over the last decade (as most regions are either in the upper right or lower left 

quadrant), despite the fact that there was a general increase in the level of the revealed export 

specialisation (this is indicated by the large number of regions above the 45° line). Most regions that had 

a revealed (dis)advantage in high-technology exports in 2000 also had a (dis)advantage in 2011. On the 

other hand, the number of regions that changed their specialisation pattern with respect to high-

technology exports was relatively small. Out of the 263 NUTS 2 regions in the sample, only 33  

(i.e. 12.5%) became specialised in high-technology exports within this period of time. Among these 33 

regions, 15 belong to the group of low-income regions and are all located in the Central and East 

European countries. Furthermore, among those 33 regions there were 11 medium-income regions 

(mainly from Belgium, Germany, France and the UK) and 7 high-income regions, with two of them again 

being located in the Central and East European countries (i.e. Bratislava and Prague). The number of 

regions that became de-specialised in high-technology exports was even smaller, as in only 18 regions 

(i.e. 7% of the total regions) the initial revealed export advantage turned into a revealed disadvantage. 

These 18 regions comprise only one (Italian) low-income region, and 8 medium-income regions as well 

as 9 high-income regions (with the bulk of regions being located in Germany and the UK). 
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Changes in the revealed advantages in medium-low- and low-technology exports are illustrated in 

Figure 2.7. For medium-low-technology-intensive exports there is a slight trend of a general decline  

(this is also shown in Figure 2.8), though not without some notable exceptions. Export advantages 

tended to decline in large parts of Austrian, French and German regions and also in the majority of the 

regions in Central and Eastern Europe. By contrast, advantages in medium-low-technology exports 

increased in many regions of Southern EU countries, such as Greece, Portugal, Spain and Southern 

Italy, but also in Northern areas such as Finland and Scotland. 

Figure 2.7 / Changes in the revealed export advanta ge, 2000-2011, medium-low- and low-

technology-intensive goods 

 

Source: wiiw estimates. 

In the case of low-technology-intensive exports, in all regions of the Central and East European 

countries the revealed export advantages declined from 2000 to 2011, inversely to the simultaneous 

increase in high-tech export specialisation (shown in Figure 2.1). In the Western and Southern European 

countries, the developments were considerably more heterogeneous: In almost all countries there was 

quite an even distribution between regions where the revealed advantage in low-technology exports 

increased and others where it declined. 

Still, as in the case of high- and medium-high-technology-intensive exports, the changes in the size of 

the revealed advantages in both medium-low- and low-technology exports did not alter the general 

pattern of specialisation for the majority of EU NUTS 2 regions. This is illustrated in Figure 2.8, which 

shows the scatter plot of revealed export advantages at the beginning and at the end of the period 2000 

to 2011, for both medium-low- and low-technology-intensive exports. In either case it illustrates that as a 
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rule the EU regions tended to have a stable pattern of specialisation during this decade. That is not to 

say that there are no exceptions to this rule. Interestingly, with respect to the revealed specialisation in 

medium-low-technology exports, the number of regions that initially had revealed disadvantages but 

moved to having revealed advantages in exporting these types of goods is low. In fact, only six regions 

developed in this way. By contrast, the number of regions losing their revealed advantage in medium-

low-technology exports is considerably higher, i.e. 41 regions or 15.5% of all EU regions. 

Concerning the changes in the export specialisation patterns of low-technology-intensive exports, the 

proportion of regions whose revealed export advantage turned positive or negative was more balanced, 

at least in terms of numbers but not from a geographic perspective. Thus, 17 EU NUTS 2 regions moved 

from a revealed disadvantage to a revealed advantage from 2000 to 2011. The majority of these regions 

are located in the UK (5), Germany (3), France, Spain and Sweden (2 each). By comparison, in 27 

regions the initial revealed export advantage in low-technology goods turned into a disadvantage, of 

which 17 were NUTS 2 regions in Central and Eastern Europe. 

Figure 2.8 / Revealed export advantages, medium-low - and low-technology goods, 2000 and 

2011 

 

Source: wiiw estimates. 

The descriptive analysis above already suggests that, in general, there is no systematic relationship 

between the specialisation pattern of the regions and their GDP level. Yet the focus of smart 

specialisation strategies is not necessarily the level of GDP per capita in a region, but rather the 

changes therein, i.e. economic growth. From this point of view, it is of interest whether shifts in 

specialisation are associated with higher regional growth rates. To analyse this, the following simple 

convergence equation is estimated: 

 � !"# �  � $ % & ��'!"# ��� ( % )	"��� � % *� % +,-���.	�-//0��  

In this equation  � !"# �   is the average annual regional GDP per capita growth rate of the years 2000 to 

2011, !"# ���  is the initial GDP level of the region, "��� �  is the change in the revealed export advantage 

from 2000 to 2011 and * �  is the residual term. This equation is estimated using least squares, including 

country dummies in order to account for country growth effects. The estimation is first run for the 

changes in the export advantage in each of the three aggregated trade sectors. Secondly, these 
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estimations are repeated for each income group of regions as changes in specialisation might have 

different effects on the regions depending on their state of economic development. The results are 

presented in Table 2.3 and Table 2.4. 

Table 2.3 / Regression results; dependent variable growth of GDP 2000-2011 

 High- and medium-high-

technology 

Medium-low- 

technology 

Low-technology 

GDP per capita in 2000 0.067 0.066 0.069 

(-0.37) (-0.36) (-0.38) 

Change in the revealed export 

advantage 

0.001 0.001 0.001 

(0.38) (-0.54) (-0.32) 

Observations 260 260 260 

R-squared 0.78 0.78 0.78 

Note: Absolute value of t-statistics in parentheses ; *significant at 5%; ** significant at 1% 

All estimation results indicate that there is no systematic correlation between changes in specialisation 

and regional growth performance. This is not to say that for individual regions it may not pay off to 

become increasingly specialised in one or the other sector. It just means that there is no general trend 

across regions, that e.g. becoming more specialised in exporting high-technology-intensive goods is 

conducive to economic growth. Hence, if there exist specialisation advantages with respect to economic 

growth, they appear to be region-specific. Interestingly enough, the estimation also finds no evidence for 

economic convergence across the EU regions, with the exception of convergence within the medium-

income regions3. 

Table 2.4 / Regression results; dependent variable growth of GDP 2000-2011; by income 

groups of regions 

 Low-income regions Medium-income regions High-inco me regions 

Technology groups High, 

medium-

high 

Medium-

low 

Low High, 

medium-

high 

Medium-

low 

Low High, 

medium-

high 

Medium-

low 

Low 

GDP per capita in 2000 1.162 0.974 1.197 -1.966 -1.769 -1.857 -0.348 -0.46 -0.397 

(-1.33) (-1.11) (-1.37) (4.46)** (4.03)** (4.21)** (-0.93) (-1.19) (-1.03) 

Change in the revealed 

export advantage 

0.003 -0.007 -0.002 0.004 0.004 0.001 -0.004 0.003 -0.001 

(-0.6) (-1.29) (-0.3) (-1.41) (-1.71) (-0.63) (-0.74) (-0.94) (-0.38) 

Observations 63 63 63 112 112 112 85 85 85 

R-squared 0.82 0.83 0.82 0.79 0.79 0.79 0.69 0.69 0.69 

Note: Absolute value of t-statistics in parentheses ; *significant at 5%; ** significant at 1% 

Summarising, the results suggest that significant changes in the regions’ specialisation patterns over 

time are relatively rare. Although the size of revealed export advantages may increase or decrease over 

time, a complete shift of the revealed specialisation pattern, i.e. moving from being specialised in low-

technology-intensive exports to being specialised in high- and medium-high-technology exports is quite 

unlikely, though not completely impossible. This is important to know for the development of smart 

 

3  A similar pattern was found in the Sixth Report on economic, social and territorial cohesion (EU Commission, 2014a, 
p. 3), which attributes the break in the convergence trend to the economic crisis in 2008 and 2009. 
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specialisation strategies, because it suggests that their starting reference point should be the existing 

strengths of the regions. It is worth considering them first and building specialisation strategies around 

them. There is a reason why certain regions have their advantages in low-technology-intensive exports 

while others have advantages in high-technology-intensive goods. Any attempts to change a region’s 

specialisation pattern in a more radical fashion need to take this into account, and have to check 

whether the regional characteristics are supportive of such a change. 

Still, there are examples of regions that managed to move from medium-low- or low-technology export 

specialisation to high-technology export specialisation. The majority of these examples are found in the 

Central and East European countries. Yet these examples were not the result of particular specialisation 

strategies of the respective regions. Rather, they were the results of high levels of quite targeted 

investments, mostly fuelled by foreign direct investments of foreign multinational companies (this is also 

suggested by the case studies below). Without such investments the shift in the pattern of specialisation 

of those regions would have been much more gradual. This leads to the conjecture that, in the end, 

structural change in a region’s pattern of specialisation is a function of the level of investment in this 

region and time. The Central and East European NUTS 2 regions received a lot of investment over a 

relatively short time period, and this may explain their revealed advantages in high-technology exports 

(see e.g. the yearly wiiw FDI Reports, wiiw, 2002-2015). In other regions where investments and large-

scale investments in particular were low, the change was much more gradual. This again speaks for 

smart specialisation strategies that focus on the existing advantages of the regions, as such large-scale 

investments are rare and are likely to become even rarer. A gradual approach is also much more in line 

with current EU regional policies. Structural Funds support for regional development is quite substantial, 

and accounts for around 2% to 4% of the GDP of the less developed countries in the EU (see Mrak et 

al., 2015). But these funds are split up to target various goals such as infrastructure, environment and 

education, and only a fraction of them are demand-oriented and go into enterprise support (e.g. for RTDI 

projects). 

2.4. REVEALED ADVANTAGES IN VALUE ADDED EXPORTS 

This section deals with revealed advantages in regional value added exports, which measure how much 

of the value added produced in a domestic region is directly or indirectly contained in the final 

consumption of a foreign country. Data on regional foreign trade in general and regional export data in 

particular only take account of the (gross) value of goods that flow from a domestic region to a foreign 

country, but they cannot measure how much of this value is actually produced in the respective region. 

In fact, if the exports of a region are to a large extent made of imported intermediate inputs, the actual 

value added produced in the region might be quite low. Still, despite that, this region may record high 

exports, on the basis of foreign trade statistics. Arguably, this induces a certain bias to the true extent of 

regional trade specialisation. Regional value added exports are supposed to correct for this bias. 

The methodology to estimate regional value added exports is described in detail in the Appendix. In 

short, regional value added exports are not based on foreign trade statistics but on global input-output 

tables. 

The analysis is split into two parts, the first dealing with manufacturing industries and the second dealing 

with services sectors. This is done because the results regarding manufacturing industries are to a large 
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extent similar to the results of the previous section, though it was on goods instead of industries. In 

contrast, the second part deals explicitly with selected services sectors (business, financial and tourism 

services) as they are economically important but have not been covered so far. 

2.4.1. Manufacturing industries 

The analysis of revealed advantages in value added exports is based on the classification of industry by 

sectors (NACE Rev 1.1). Importantly, though the same classification as in the analysis of revealed 

export advantages is used, the analysis of value added exports is in terms of industry sectors. This is in 

contrast to the above analysis, which was based on a classification by products. 14 different industry 

sectors are available in the original dataset (from the WIOD database) but in order to keep the analysis 

and the presentation of results manageable, we aggregated them into three groups of industries: 

a) high- and medium-high-technology-intensive industries, 

b) medium-low-technology-intensive industries, and 

c) low-technology-intensive industries. 

The grouping of industries follows the scheme in Table 2.1 above, only that instead of being applied to 

goods exports it is applied to manufacturing industry sectors. 

The fact that value added exports are in terms of industry sectors also has implications for comparing 

the results with those derived above from the analysis of revealed export advantages as there is no 

exact one-to-one match between industry and product level data. Although being correlated, industry 

and product level data differ, as e.g. one product could be produced by different industry sectors. Even if 

this difference may be small in practice, it has to be kept in mind when comparing the results of the two 

analyses. 

Figure 2.9 shows three maps (one for each aggregated industry group) on the regional distribution of 

revealed advantages in value added exports. As already mentioned, from a general perspective the 

geographic pattern of revealed advantages in value added exports of high- and medium-high-, medium-

low- and low-technology-intensive industries corresponds strongly to the respective pattern of revealed 

gross export advantages described above. Thus, there is strong evidence of a core-periphery 

distribution in revealed advantages for high- and medium-high-tech and low-technology industry value 

added exports. For medium-low-technology industries, the geographic pattern is much more 

heterogeneous, with revealed advantages quite evenly distributed over the EU regions. 
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Figure 2.9 / Revealed advantages in value added exp orts in manufacturing industry sectors 

 

 

Source: wiiw estimates. 
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Similarly, the correlation of GDP per capita levels and the size of revealed advantages in value added 

exports for each industry group in 2011 (Figure 2.10) strongly resembles the correlation of GDP per 

capita and revealed gross export advantages (Figure 2.2. and Figure 2.4). There is a positive but weak 

correlation between GDP per capita levels for high- and medium-high-technology industries value added 

exports, while for medium-low- and low-tech industries value added exports there is a weak negative 

correlation with GDP levels. 

Figure 2.10 / Correlation of GDP p.c. at PPS (in % of the EU average) and revealed 

advantages in value added exports in manufacturing industry sectors, 2011 

 

 

Source: wiiw estimates, Eurostat. 

The similarity between revealed advantages in value added and gross exports holds also over time as 

Figure 2.11 demonstrates. Plotting the revealed advantages in value added exports for the three 

industry groups for the year 2000 against the respective value for 2011 indicates, just as in the analysis 

above, that the regional patterns of revealed advantages in value added exports tend to be very stable 

over time, with only few regions experiencing a shift in their patterns. 
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Figure 2.11 / Revealed advantages in valued added e xports 2000 and 2011; manufacturing 

industry sectors 

 

 

Source: wiiw estimates. 

The correlation between revealed advantages in valued added and gross exports is shown in 

Figure 2.12. Interestingly enough, this correlation is strongest for the high- and medium-high-tech area 

and somewhat weaker for the medium-low- and low-tech areas. For the latter two, the values of revealed 

advantages measured for value added exports and for gross exports tend to differ, in some cases 

substantially, for the EU regions. Still, for the majority of EU regions the general assessment, whether 

they have a revealed advantage or disadvantage in the medium-low- or low-tech area is the same, 

regardless of whether these advantages are measured in terms of value added exports (of industries) or 

gross exports (of products). However, the size of these revealed advantages or disadvantages is 

different depending on the measure that is used. 
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