A Study on the Factors of Regional Competitiveness

European Commission
DG Regional Policy
Coordination : Cambridge Econometrics
2003

A Study on the Factors of Regional Competitiveness

1 Introduction
1.1

Background to the study

Every three years the European Commission is required to report on the extent of
progress towards increased cohesion between the regions of the EU. In the 2003
report an important aspect is an analysis of the factors underlying differences in
regional competitiveness, which will be of direct use in ensuring the appropriate
formulation of future cohesion policy. This study provides the analysis.

1.2

Purpose of the study

There are two main aims to the study:
Examining factors Work from previous studies can be grouped into three broad themes of indicators
of competitiveness which are important for competitiveness:
1 basic infrastructure and accessibility;
2 human capital;
3 other factors, eg R&D and innovation, demography.
The study looks at the impact of a variety of factors within each theme, taking into
account regional differences which will affect their relative importance. The aim is to
look at changes over time as well as static analysis, and to investigate interactions
between the indicators. Some factors are not easily measurable, eg local governance,
the nature of the risk-taking environment, and the aim was to investigate these
elements through a select number of case studies.
Construction of a In support of the analysis, data collection is an important aim of the study, in
time series particular to construct a NUTS-2 level database of as many outcome and input
database indicators as possible, for as many regions as possible (including both Member States
and Candidate Countries), and for as long a time period as possible (in particular
bridging the gap between ESA95 and ESA79 accounts), all without compromising
consistency and coherence.

1.3

Remaining parts of the report

The remaining sections of the report are structured as follows.
Chapter 2 provides a comprehensive survey of the literature surrounding
competitiveness, with particular emphasis on the regional aspects where they have
been developed. The concept of competitiveness is explored and defined and the
theoretical literature is synthesised to draw out the various elements, and how this
relates to understanding regional performance. The empirical literature is also
explored, again through the majority of studies which look at national issues, together
with those that focus on regional indicators. Having provided an overview of the main
factors supporting/explaining regional competitiveness, the chapter concludes with
ideas and suggestions on how to synthesise its findings within the empirical work that
follows, principally through the use of a concept known as the ‘regional
competitiveness hat’.
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There follows a report on the work in auditing and collecting European regional data,
with the purpose of constructing a time series database from which analysis and
empirical work can be undertaken. This includes a country-by-country audit of
regional data availability, to be combined with the official Eurostat data already
provided through the Regio database. The process of identifying the most important
data sets is described, as are the methods through which missing data are completed
and constructed to ensure that the highest standards of consistency and comparability
are maintained. The database, and a description of the data therein, is stored as an
electronic annex on CD-Rom accompanying this report.
The two empirical parts of the study comprise data and econometric analysis.
The chapter on data analysis provides summary descriptions of European regional
competitiveness, investigating the current distribution of wealth and the dynamics
which underlie it. Issues such as catching up and convergence, both within and across
countries, are explored as part of this. Another key part of this chapter is to look
behind the indicators of success for explanations of performance, ie key input drivers,
along the lines of the three themes of infrastructure, human resources, and other
factors. These are in turn linked to the theoretical perspectives and regional
conceptions of competitiveness drawn out in Chapter 2.
The chapter on econometric analysis allows a more robust, causative, framework to be
established through which to examine the possible factors behind regional
competitiveness. The two methodologies adopted here are growth accounting and
Barro-style regressions.
The case study chapter helps to bring everything together. Seven regions have been
selected for more detailed investigation. All the preceding aspects of the study
(regional concepts, data analysis, econometrics) are combined with interviews, wider
data collection, and a drawing out of non-quantifiable elements to provide a more
complete picture of regional competitiveness. More than the other chapters, the
encompassing nature of this chapter allows policy to be evaluated and intervention to
be assessed in a way that purely empirical work cannot. Each region has its own case
study text which is provided as an annex to the main report. The chapter presented in
the main body is a distilled version which cuts across the individual conclusions to
draw out the findings which fit in with the themes and concepts of regional
competitiveness that are developed through the report.
A concluding chapter provides a summary of the main findings, together with a
references section listing the body of work investigated during the course of the study.
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2 Literature Survey
2.1

Introducing competitiveness

Over the last decade or so, the term competitiveness has been widely used – and
sometimes abused. In essence the questions and issues that are the heart of the concept
of competitiveness are basically those that policy makers and economic theorists have
been trying to address for hundreds of years: a better understanding of the issues that
are central to improving economic well-being and to the distribution of wealth. In the
context of the EU, the challenge is to live up to the ultimate objective of the Lisbon
European Council, that the EU becomes the most competitive and dynamic
knowledge-based economy in the world over the decade, capable of sustainable
economic growth with more and better jobs and greater social cohesion. Within this
context, the real challenge here is to seek a more proper understanding of the term
regional competitiveness and to gain insight into the driving factors behind it.
Before delving into regional competitiveness, it is important first to introduce the
broader notion of competitiveness, as it has been used both at the micro-economic and
the macro-economic level.

Microeconomic At the firm, or micro-economic, level there exists a reasonably clear and
perspective straightforward understanding of the notion of competitiveness based on the capacity
of firms to compete, to grow, and to be profitable. At this level, competitiveness
resides in the ability of firms to consistently and profitably produce products that meet
the requirements of an open market in terms of price, quality, etc. Any firm must meet
these requirements if it is to remain in business, and the more competitive a firm
relative to its rivals the greater will be its ability to gain market share. Conversely,
uncompetitive firms will find their market share decline, and ultimately any firm that
remains uncompetitive – unless it is provided by some ‘artificial’ support or protection
– will go out of business.

Macroeconomic By comparison, at the macro-economic level the concept of competitiveness is much
perspective more poorly defined and more strongly contested. Despite the fact that improving a
nation’s or region’s competitiveness is frequently presented as a central goal of
economic policy, arguments abound as to precisely what this means and whether it is
even sensible to talk of competitiveness at a macro-economic level at all. The lack of a
commonly accepted definition is in itself one source of opposition to the concept of
macro-economic competitiveness; essentially the argument is that it is dangerous to
base economic policy around such an amorphous concept which admits of diverse
interpretations and understanding.
A more stringent line of criticism argues that the concept national competitiveness is
essentially ‘meaningless’. Krugman (1994), who goes so far as to describe the concept
of national competitiveness as a dangerous obsession, raises three key points of
opposition:
1 It is misleading and incorrect to make an analogy between a nation and a firm; for
example, whereas an unsuccessful firm will ultimately go out of business there is
no equivalent “bottom-line” for a nation.
2 Whereas firms can be seen to compete for market share and one firm’s success will
be at the expense of another’s, the success of one country or region creates rather
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than destroys opportunities for others and trade between nations is well known not
to be a ‘zero-sum game’.
3 If competitiveness has any meaning then it is simply another way of saying
productivity; growth in national living standards is essentially determined by the
growth rate of productivity – this theme will be discussed later.
By and large, these points are well recognised by proponents of the concept of macroeconomic competitiveness. Within what may be termed the ‘consensus view’ of
macro-economic competitiveness there is a general recognition that improvements in
one nation's economic performance need not be at the expense of another's (i.e. we are
not necessarily in a win/lose situation), and productivity is one of the central concerns
of competitiveness. This ‘consensus view’ can be illustrated by the following
definitions.1
"A nation’s competitiveness is the degree to which it can, under free and fair
market conditions, produce goods and services that meet the test of international
markets while simultaneously expanding the real incomes of its citizens.
Competitiveness at the national level is based on superior productivity performance
and the economy’s ability to shift output to high productivity activities which in
turn can generate high levels of real wages. Competitiveness is associated with
rising living standards, expanding employment opportunities, and the ability of a
nation to maintain its international obligations. It is not just a measure of the
nation’s ability to sell abroad, and to maintain a trade equilibrium." The Report of
the President’s Commission on Competitiveness (1984)
"[Competitiveness] may be defined as the degree to which, under open market
conditions, a country can produce goods and services that meet the test of foreign
competition while simultaneously maintaining and expanding domestic real
income" OECD Programme on technology and the Economy (1992)
“An economy is competitive if its population can enjoy high and rising standards
of living and high employment on a sustainable basis. More precisely, the level of
economic activity should not cause an unsustainable external balance of the
economy nor should it compromise the welfare of future generations.” European
Competitiveness Report (2000)
From the above, we can discern the following elements of macro-economic
competitiveness:
1 A successful (economic) performance, typically judged in terms of rising living
standards or real incomes.
2 Open market conditions for the goods and services produced by the nation in
question (i.e. there is actual or potential competition from foreign producers).
3 Short-term ‘competitiveness’ should not create imbalances that result in a
successful performance becoming unsustainable.
At the same time there exist some clear limitations to the above definitions:
•

1

The competitiveness of a nation is to all intents to be judged by its ability to
generate high (and rising) living standards/real incomes. A much broader view of

At the same time it should be noted that a wide variety of definitions of national competitiveness are still to be found.

See Aiginger (1998) for a small sample of definitions.

2-2

A Study on the Factors of Regional Competitiveness

well-being would lead, for example, to an assessment of competitiveness that
includes not only incomes (consumption) but also social and environmental goals.
•

Competitiveness is defined in terms of the outcome (living standards/incomes)
rather than the factors that determine competitiveness. The real question for
analysis of competitiveness remains, however, to identify those factors that
explain competitiveness rather than to describe its outcome.

Regional At this stage, it is important to shift attention to regional competitiveness, a term
competitiveness which has been used more rarely, and that has been defined more poorly. As a starting
point, a definition for regional competitiveness comes from the Sixth Periodical
Report on the Regions:
“[Competitiveness is defined as] the ability to produce goods and services which meet the
test of international markets, while at the same time maintaining high and sustainable
levels of income or, more generally, the ability of (regions) to generate, while being
exposed to external competition, relatively high income and employment levels’.” and
"In other words, for a region to be competitive, it is important to ensure both quality and
quantity of jobs." The Sixth Periodic Report on the Regions (1999)

In approaching regional competitiveness, broadly two angles exist
…as an aggregate The existence of firms in a region that are able to consistently and profitably produce
of firm products that meet the requirements of an open market in terms of price, quality, etc.
competitiveness The underlying assumption is that the interests of firms and the region in which they
reside are always parallel. This notion is difficult to sustain, as firms will strive for
productivity and profits, while regional competitiveness also needs to include
employment levels, as put forward in the definition from the Sixth Periodic Report.
The European Commission, in setting out the challenge to define a concept of regional
competitiveness, states that “[The definition] should capture the notion that, despite
the fact that there are strongly competitive and uncompetitive firms in every region,
there are common features within a region which affect the competitiveness of all
firms located there”. Furthermore, though productivity is clearly important, and
improving the understanding of what factors raise productivity is an essential input for
developing strategies for regional competitiveness, the focus on productivity should
not obscure the issue of translating productivity gains into higher wages and profits
and, in turn, the analysis of institutional arrangements and market structures. An
alternative definition of regional competitiveness that reflects these notions is:
“A regional economy's ability to optimise its indigenous assets in order to compete and
prosper in national and global markets and to adapt to change in these markets” (team
analysis).

…as a derivative Yet, there appear to be limits to this angle as well. Some laws governing the
or macroeconomic economics of international trade do not operate at the sub-national level. Unlike
competitiveness nations, exchange rate movements and price-wage flexibility either do not work
properly or do not exist at the regional level. To the contrary, interregional migration
of mobile factors, capital and labour, can be a real threat to regions. 2 In the absence of

2

R. Camagni (2002), On the Concept of Territorial Competitiveness: Sound or Misleading?, in Urban Studies, Vol. 39,

No. 13, p.2395-2411.
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such macro-economic adjustment mechanisms, the concept of macro-economic
competitiveness cannot be fully applied to the regional level either.
Regional competitiveness, therefore, seems to be a concept that is ‘stuck in the
middle’. This literature survey will search for useful concepts and elements that help
to define and understand regional competitiveness, including its driving factors. To
this end, a brief overview of the theoretical literature will be provided, both from the
macro- and from the micro- perspective. The theoretical section (Section 1.2) will be
supplemented by a spatial view, as provided by economic geographers and regional
economists. The following section (Section 1.3) will then shed some light on the
empirical literature, as derived from benchmark and scoreboard approaches at both
national and regional levels. In addition, in order to pinpoint the driving factors of
regional competitiveness, it will be necessary to go beyond this literature. Section 1.4
will attempt to formulate a distinct conceptual position on this essential topic that can
serve as a basis for further – empirical - research.

2.2

Theoretical literature

This section will present a brief overview of the various theoretical strands of the
literature and their implications for regional competitiveness will be identified.

Macro-economic Each of the following major schools of economic theory carries implications - explicit
literature or implicit – for the notion of ‘competitiveness’ as it relates to nations and in some
cases firms, and which therefore are of direct relevance to any discussion of ‘regional
competitiveness’:
A. Classical theory
B. Neoclassical theory
C. Keynesian economic theory
D. Development economics
E. New economic growth theory - endogenous growth theory
F. New trade theory
Classical theory Under classical economic theory, specialisation in the form of Adam Smith’s ‘division
of labour’ provides for economies of scale and differences in productivity across
nations. For Smith, investment in capital (improved machinery) and trade (increasing
the size of the market) facilitates this specialisation and raises productivity and output
growth. Moreover, growth itself could be reinforcing, since increasing output permits
further division of labour and hence further growth.
With respect to trade, Adam Smith (1776) demonstrated the gains from trade to be
made when moving from a situation of autarky to free trade when countries have an
absolute advantage in the production of different goods. If one country can produce
goods using less inputs (labour) in production then it will have an absolute advantage
and should export the good; or alternatively countries should import goods that others
can produce using fewer inputs (i.e. where they are produced most cheaply). Thus
trade is attributed to (absolute) differences in productivity.
Moving beyond Smith’s concept of absolute advantage, David Ricardo (1817)
demonstrated that gains from trade could be made when two countries specialise in the
production of goods for which they have a comparative advantage. In the Ricardian
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model, production technology differences across industries and across countries give
rise to differences in comparative labour productivity (i.e. output per worker). In
Ricardo’s ‘two counties two goods representation’, even though workers in one
country are more productive in the production of both goods (i.e. have an absolute
advantage in both goods), provided that they are relatively more productive in one of
these goods (i.e. have a comparative advantage) then they should specialise in its
production, while withdrawing from production of the other good.
There are some important implications that follow from the Ricardian framework:
• Differences in technology between nations and across industries provide the
motivation for international trade.
• Technological superiority (i.e. higher labour productivity) is not a guarantee that an
industry will be able to ‘compete’ successfully. Although technologically superior
to foreign producers, a domestic industry will nonetheless disappear if it does not
also have a comparative advantage.
• Although wages may be lower in the foreign industry, this does not imply the
demise of domestic production under free trade. Higher wages can be maintained
in the technologically superior country’s comparative advantage industry. This
result is possible because labour is (assumed to be) not internationally mobile and
consequently the labour theory of value does not hold across countries.
TABLE 2.1: KEY ELEMENTS OF CLASSICAL THEORY
Key assumptions

Key driving factors

•

•

•

Division of labour enables technological
differences across countries (i.e. cross

technology) enhances the division of labour

country differences in productivity)

(specialisation) and, hence, raises
productivity.

Trade based on absolute advantage (Smith)
•

and later comparative advantage (Ricardo).
•

Investment in capital (i.e. improved

Trade (move from autarky to free trade)

Within countries, factors of production

provides an engine for growth (static gains

(labour) are perfectly mobile across

from trade).

industries.
Implications for (regional) competitiveness
•

All countries have a role in the division of labour based on their comparative advantage. But if
technology, and hence productivity, is the same across countries (regions) then no basis for trade.

•

Even though a country may be more productive (absolute advantage/productive efficiency) in the
production of a good, it may nonetheless see this industry decline with free trade.

Neo-classical The core assumptions of neo-classical theory - perfect information, constant returns to
theory scale and full divisibility of all factors - provide the necessary conditions for the neoclassical world of perfect competition. With respect to trade, the Heckscher-Ohlin (HO) model, also referred to as the “factor-proportions model” builds on Ricardo’s
model by incorporating two factors of production: labour (as with Ricardo) and
capital. Whereas the Ricardian model assumes that technological differences exist
across countries, the H-O model assumes that technologies are the same across
countries and that comparative advantages are due to differences in the relative
abundance of factors of production (factor endowments). When different industries
use factors in different proportions then countries will specialise in the production of
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goods that use more intensively the factor with which they are more abundantly
endowed. In a ‘two country, two good representation’, the capital-abundant country
will export the more capital-intensive good while the labour abundant country will
export the labour intensive good.
There are a number of further implications following from the H-O model:
• An increase in the price of a good will raise the price of the factor used intensively
in its production while lowering that of the non-intensively used factor. Thus, a
movement to free trade will raise the real return of a country’s abundant factor,
while reducing that of the relatively scarce factor.
• Free trade will equalise the prices of output goods and, in turn, the prices of factors
of production (capital and labour) will also be equalised between countries (factorprice equalisation theorem). Or, put less strongly, there will be a tendency for
factor prices to move together if trade between countries is at least in part based on
differences in factor endowments.
• A change in a country’s endowment of factors will cause a corresponding change
in production towards the good that intensively uses the factor whose proportion
has increased. Thus an increase in capital (relative to labour) will cause an increase
in output of the capital-intensive good (Rybczynski theorem).
TABLE 2.2: KEY ELEMENTS OF NEO-CLASSICAL THEORY
Key assumptions

Key driving factors

•

•

•

Perfect information (same technology across

Trade (move from autarky to free

countries), constant returns to scale and full divisibility

trade) provide an engine for

of all factors leads to a world of perfect competition.

growth (static gains from trade).

Trade based on factor endowments (labour and
capital).

•

Within countries, factors of production (labour and
capital) are perfectly mobile across industries.

Implications for (regional) competitiveness
•

All countries have a role in the division of labour based on their relative factor proportions. But if
factor proportions are same across countries (regions) then there is no basis for trade. Theory is most
relevant for North-South or developed-developing country trade (i.e. where nations display major
differences in factor proportions).

•

Factor price equalisation implies convergence of returns to capital and labour.

•

Given (universal) perfect competition, the notion of ‘competitiveness’ is essentially not relevant in
the long run

Keynesian Keynesian theory differs on very essential points from classical economic theory, most
economic theory importantly the functioning of markets (Keynes, 1936). Contrary to his predecessors,
Keynes did not believe that prices cleared markets at all time. This price stickiness can
lead to adjustments in quantity (production) instead. Another important divergence is
the view on capital and labour. Where classic economists treated capital and labour as
two independent production factors, Keynesian theory presumes capital and labour to
be complementary.
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Keynesian theory is essentially a theory of the short-run dynamics of aggregate
demand and employment in the economy, based on expectations, as these influence
investment and consumption behaviour. Aggregate output is taken as the sum of
consumption, investment, government spending, plus exports minus imports. The
drivers of the system are the consumption function and the investment accelerator,
together with export demand. The latter gives rise to an export multiplier, in which
aggregate output can be expressed as a derived function of export demand. The export
base of a national economy – the extent to which it competes in and earns income
from exports, and the derived impact of that export income on the domestic sectors
and on overall consumption and investment - - thus plays a key element in the basic
Keynesian model.
While Keynesian theory and policy are essentially macro-economic, they nevertheless
have important repercussions for regional analysis as well; interventionist policy
served as a basis for traditional regional policy that came into being in the 1950s and
1960s. It tried to achieve more equity between regions, e.g. by promoting public
investments, by subsidizing firms and promoting transfers to poorer regions.
TABLE 2.3: KEY ELEMENTS OF KEYNESIAN THEORY
Key assumptions

Key driving factors

•

Price adjustments might be slow, leading to

•

Capital intensity

adjustments in quantity

•

Investment

Markets are not necessarily in equilibrium:

•

Government spending, such as

•
•

shortages on demand or supply side

investment in the public domain and

Possibility of false trading (i.e. against non-

subsidies/tax cuts for enterprises

equilibrium prices)
•

Capital and labour are complementary

Implications for (regional) competitiveness
•

Governments can intervene successfully in the cycles of the economy: timing is crucial

•

Assumption of imperfect markets allows for regional differences

•

Convergence of regions can be achieved through economic policy

•

Capital intensity increases productivity and growth

Development The field of development economics has been the battleground for a number of heated
economics discussions. Most important topics are the effectiveness of aid, free trade and foreign
direct investment. Nevertheless, some very important concepts have their origin in
development economics; some of them of particular relevance for regional
competitiveness.
The stage theory of development by Rostow (Rostow, 1960) classifies societies
according to five different stages: traditional, transitional, take-off, maturity and high
mass consumption. Each stage of development has its own characteristics and specific
conditions have to be met before an economy can reach a higher stage. In other words:
just letting market forces do their work, won’t get the job done. Although highly
criticised, this theory has made a major contribution to development economics in
emphasising the importance of agriculture and the role of investment in raising the
growth rate, as well as setting certain political and sociological preconditions for
development.
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Where classical economic theory presumes convergence in due time, centre-periphery
models provide an explanation for the fact that international and interregional
differences in development may persist and even widen over time. Probably most
famous is Myrdal’s hypothesis of circular and cumulative causation (Myrdal, 1957).
In this theory increasing returns in faster developing regions set in motion a process
where production factors (mainly human capital) move away from the slower
developing regions. This is indeed a process that can be observed often in developing
countries. In Myrdal’s opinion state intervention is necessary to ensure that the
positive ‘spread effects’ emanating from expanding regions – such as technological
progress – are stronger than the negative ‘backwash effects’ as described above.
TABLE 2.4: KEY ELEMENTS FROM DEVELOPMENT ECONOMICS
Key assumptions (observed facts)

Key driving factors (observations)

•

Incomes do not necessarily converge over time

•

•

Some countries develop more successfully than

•

Move from agriculture to higher value
added sectors

others

•

Openness to trade

Economic policy plays an important role in

•

Foreign direct investment (FDI)

determining this success

•

(Foreign) development funds

Implications for (regional) competitiveness
•

‘Central’ regions with initial productive advantages are likely to maintain their lead over less
productive ‘peripheral’ regions

New economic
growth theory –
endogenous
growth theory

•

Catch-up in productivity between regions is likely to be a slow process

•

Policies should take into account a region’s stage of development

•

Policies are needed to promote ‘spread effects’, e.g. through FDI or development funds

For a long time, technological progress was assumed to be exogenous. Of course this
assumption is counter-intuitive: the accumulation of knowledge and human capital is
the result of actions in the past, not ‘manna from heaven’. The incorporation of
‘technology’ into economic models as an endogenous variable is the terrain of the socalled endogenous growth theory (or new growth theory), which has given rise to a
wide range of new growth models (Martin and Sunley, 1998). Endogenous growth
theory purports to provide a theory of economic history, in the sense that it tries to
explain why some economies have succeeded and others have failed.
The key assumption of endogenous growth theory is that accumulation of knowledge
generates increasing returns. Knowledge and know-how are not disseminated instantly
– not between nations, regions, sectors or companies – but need to be acquired. This
means markets do not necessarily yield an optimal result: companies have an incentive
to keep knowledge to themselves in order to gain monopoly rents. Therefore
governments need to balance between spreading knowledge on the one hand and
protecting intellectual property rights on the other in order to keep investments in
R&D profitable.
Another important contribution of endogenous growth theory is the formalisation of
the importance of human capital. Highly skilled workers tend to be more productive
and innovative and are therefore of crucial importance to both companies and
economies. It therefore follows that companies and governments have an incentive to
invest in training for employees and schooling for the entire population respectively.
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TABLE 2.5: KEY ELEMENTS FROM NEW ECONOMIC GROWTH THEORY
Key assumptions

Key driving factors

•

Technological progress no ‘manna from heaven’

•

R&D expenditure

•

Increasing returns from accumulation of

•

Innovativeness (patents)

knowledge

•

Education level

Introduction of human capital as production

•

Spending on investment in human

•

capital (schooling, training)

factor
•

Markets do not automatically generate optimum

•

Path dependency

•

Effective dissemination of knowledge
(knowledge centres)

Implications for (regional) competitiveness
•

Regional differences in productivity and growth can be accounted for by differences in technology
and human capital

•

Improvements in technology and human capital are engines for growth

•

Open trade may be supportive of growth and technological development

•

Investments in research and development are crucial

•

Improving human capital (by schooling and training) is of key importance

New trade theory Traditional trade theory (classical and neo-classical) implies that trade will occur
between countries with different technology/factor endowments. It is unable to explain
why trade will take place between similar countries (or regions) and, by extension,
why different production structures should occur in similar regions. However, one of
the main features of the post-WWII period has been the growth of trade between
similarly endowed industrialised countries and the predominance of intra-industry
trade within this trade. Since production structures and factor endowments are to be
expected to be relatively similar across industrialised countries, theories based on
comparative advantage are insufficient to explain the pattern of intra-industry trade
(differentiated goods in the same product categories) between industrialised countries.
To attempt to explain trade between industrialised countries, new trade theories have
focused on scale economies, product differentiation and imperfect competition as
explanations of trade patterns between industrialised countries. A number of
categories of such models can be identified:
• Models incorporating Marshallian economies of scale. Although individual firms
are assumed to exhibit constant returns of scale, external (scale) economies are
effective at the industry/branch level such that the larger the size of the local
industry the lower will be its costs. Hence, external economies of scale provide the
basis for the regional concentration of industries.
• Models incorporating monopolistic competition (1). Such models allow for
economies of scale that are internal to firms themselves. Krugman (1979)
introduced monopolistic competition in a framework in which consumers derive
utility from product variety and where production of each variety is subject to
internal economies of scale and trade is a means of exploiting these economies by
extending the market. Greater demand in the home market (“home market effect”
or “home market bias in exports”), particularly in combination with transport costs,
can provide a basis for explaining the pattern of trade.
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• Models incorporating monopolistic competition (2). Another approach is to
consider economies of scale and product differentiation in the production of
intermediate inputs. Here, the production of final (manufactured) goods is assumed
to display constant returns for a given number of varieties of intermediate inputs,
but increasing returns in the number of inputs. Thus, a greater number of varieties
of inputs has the effect of lowering production costs. Trade enables countries to
access a larger variety of components/inputs thus generating external economies of
scale that are international in scope Intra-industry trade in intermediate inputs is
shown to be complementary to international factor movements, such that intraindustry trade will increase as factor endowments become more similar.
In new trade theory, increasing returns are a motive for specialisation and trade over
and above conventional comparative advantage and can indeed cause trade even where
comparative advantage is of negligible importance. New trade theories can also be
seen in terms of a switch in emphasis from exchange efficiency to productive
efficiency, where the latter is influenced by, for example: labour force skills, level of
technology, increasing returns to scale, agglomeration economies, strategic actions of
economic agents in technological and institutional innovations. We can see therefore
that new trade theories suggest that a comparative advantage can be acquired as
opposed to being ‘natural’ or ‘endowed’ as assumed by traditional theory. Moreover,
the speed at which economies of scale can be achieved can influence comparative
advantage – first-mover type advantage - so that factors that enable the quick
realisation of economies of scale can be important: skilled labour, specialised
infrastructure, networks of suppliers, and localised technology that support industry.
TABLE 2.6: NEW TRADE THEORY
Key assumptions

Key driving factors

•

Technology is an explicit and endogenous factor

Factors influencing ‘first mover’ advantage,

of production.

e.g.:

The production of new technology reflects

•

Skilled labour

decreasing returns to the application of capital

•

Specialised infrastructure

and labour.

•

Networks of suppliers

The production of new technology creates

•

Localised technologies

•

•

externalities.
•

There are increasing returns to scale in the use of
technology.

•

While technology is mobile (across companies
and countries), there is imperfect mobility of the
ability to use technology.

•

Imperfect competition

Implications for (regional) competitiveness
•

Specialisation is needed at the industry/branch level, in order to allow external economies of scale

•

Size of home markets is crucial for obtaining internal economies of scale.

•

Investing in skilled labour, specialised infrastructure, networks of suppliers and localised
technologies enhance external economies of scale.
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Some In addition to macro-economic perspectives, the understanding of regional
complementary competitiveness also requires some insights in some complementary perspectives that
perspectives can be derived from micro-economy as well as sociology. Of the many theories and
concepts that exist, five concepts will now be briefly presented that have some clear
relevance for a better understanding of regional competitiveness:
A. Urban growth theory
B. ‘New’ Institutional economics
C. Business strategy economics
D. Schumpeterian/evolutionary economics
Urban growth A very influential contribution from both sociological and economic perspective has
theory been Jane Jacobs’ theory of urban growth (Jacobs, 1969). Jacobs argues that cityregions (the urban system), not national macro-economies, are the salient arenas of
economic wealth creation and accumulation. Urban systems create increasing returns
above all through the exchange of complementary knowledge across diverse firms and
economic agents within geographic regions. Presence in such urban agglomerations
reduces search costs and increases the opportunity for serendipitous events that would
provide innovative opportunities – so-called urbanisation economies. This theory has
been supported by empirical studies that conclude that more diversity in the local
economy is associated with higher rates of growth (M. Feldman, 2002, p. 385). The
importance of diversity has recently been highlighted again by research into the
‘geography of talent’ (Florida, 2000). Jacobs also draws attention to the fact that
urbanisation economies can all to easily turn into diseconomies and engender urban
decline; in other words that cities can lose their competitiveness and lose out to other
city-regions.
‘New’ Institutional An entirely different, micro-economic, perspective is offered by the notion of
economics ‘transaction costs’, as put forward by Coase and elaborated by Oliver E. Williamson.
Contrary to structuralist theories of industrial organisation, transaction cost theory
states that the size of firms cannot be explained by economies of scale but rather by
transaction costs, which include the costs connected to communication, coordination
and decision making. In principle, large organisations can realise significant savings in
transaction costs by long-lasting contracts. Transaction costs also apply to the notion
of vertical integration versus vertical disintegration. Vertical integration is seen as the
opportunity to replace markets by long-term contractual arrangements. The
disadvantages of these ‘hierarchies’ can then by overcome by new market forms, such
as the multi-divisional firm.
Williamson’s notion of transaction cost theory has been borrowed and re-interpreted
by geographers (notably Scott, 1988), in a rigorous attempt to explain the emergence
of industrial clusters through vertical disintegration and outsourcing.
Business strategy From the 1970s onwards, much attention has been put to the understanding of foreign
economics direct investment or FDI, and in particular the behaviour of the transnational firm
(Dunning, 1993). It is striking that both green field investments and acquisitions are
very unequally spread over time and space. Literature on FDI tends to be more
pragmatic in nature, and cannot be clearly related to any of the main economic
streams. It certainly leans on business economics and includes factor
endowments/location theory, although more recent contributions also connect to new
trade theory (Shatz and Venables, 2002).
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There are two main – and quite distinct- reasons why a firm should go multinational.
One is to better serve a local market, and the other is to get lower-cost inputs. FDI
designed to serve local markets can be called ‘horizontal’ FDI, since it typically
involves a duplication of the production process by establishing additional plants. This
form of FDI usually substitutes for trade. This type of horizontal FDI typically
involves investments in advanced countries, such as the establishment of Japanese car
manufacturing and electronics plants in the US and Europe in the 1980s. In contrast,
FDI in search of low-cost inputs is often called ‘vertical’ FDI, since it involves
relocation of specific activities to low-cost locations – such as today’s large-scale
relocation of production activities to China. Unlike horizontal FDI, vertical FDI is
usually trade creating.
Perhaps the most influential representative of business strategy economics is the
cluster theory of Michael Porter. This micro-economically based theory of national,
state and local competitiveness is put within the context of a global economy (Porter
1990). According to Porter, to be competitive, firms must continually improve
operational effectiveness in their activities while simultaneously pursuing distinctive
rather than imitative strategic positions. His argument is that the existence of
geographical clusters encourages both of these requirements for firm competitiveness,
by encouraging the formation of regionally-based relational assets external to
individuals firms but of major benefit to their competitive performance (see also
Section 2.1.3).
Schumpetarian/ Although Smith was also concerned with the innovative entrepreneur, it was
evolutionary Schumpeter who picked up the role of the entrepreneur in improving growth. In his
economics theory of entrepreneurship, Joseph Schumpeter (1911) argued that, in the face of
competition and declining profits, entrepreneurs are driven to make technical and
financial innovations and that the spurts of activity resulting from these innovations
generate (irregular) economic growth. Through a process of ‘creative destruction’
waves of innovation hit different industries at different points in time – providing
widely differing entrepreneurial profit across industries. Entrepreneurial innovation is
thus a disequilibrating force driving long-term development. By emphasising
technological change and innovation as the factors creating economic growth,
Schumpeterian evolutionary economics opens up a new and broader range of areas for
policy intervention than the very restricted scope prescribed by neo-classical theory.
Grossman – Helpman (1991) depart from the essentially neo-classical world of perfect
competition and adopt a Schumpetarian framework. Firms have here an incentive to
engage in innovative activities because of the expectation that new technologies will
generate monopoly profits – at least until the new technology becomes public
knowledge. Equating innovation with the development of new products that are of
higher quality than similar products that are on the market, the authors introduce the
notion of the “quality ladder”: by a process of product upgrading and imitation
developed and then less developed countries climb up the quality ladder. Firms, and
consequently countries, that climb up the quality ladder can afford higher wages by
offering higher quality.
The Schumpeterian framework has also inspired the field of evolutionary economics
that regards innovation as the creation of new varieties in a process of trial-and-error.
The selection of new ideas and products is determined by the interplay between
entrepreneurial competencies and certain environmental (or contextual) factors.
Evolutionary economics deals with the long-term processes of changing economic
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structures, with particular attention to technology and the strategies of economic
actors. Innovation and learning are very important in evolutionary economics that
emphasise the continuously increasing variety of the economic structure – in contrast
with mainstream economics, which only deals with one production function and the
‘representative’ firm. Heterogeneity, differentiation, complexity and uncertainty are
key themes in the theories of evolutionary economics (Lambooy, 2002).

Economic Although all of the above theories have relevance to the understanding of
geography competitiveness, they often lack a territorial dimension that is so crucial for
understanding regional competitiveness. The obvious source for such theories is the
field of economic geography, which may be taken to include three streams of
literature: economic geography proper, regional economics, and the so-called ‘new
economic geography’ within economics.

2-13

A Study on the Factors of Regional Competitiveness

FIGURE 2.1: TOWARDS CONCEPTIONS OF REGIONAL COMPETITIVENESS
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Yet, although economic geographers have long been concerned with regional
development and with the factors that make for regional economic success (Scott,
2001), traditionally they have not cast their analyses explicitly in terms of regional
‘competitiveness’ or ‘competitive advantage’, or even ‘productivity’.
Therefore, the field of economic geography has drawn heavily on neighbouring
disciplines (see Figure 2.1). In discussing regional competitiveness, three basic
conceptions of regional competitiveness will now be presented:
1 Regions as sites of export specialisation; this notion is closely related to factor
endowment and export-base economics.
2 Regions as source of increasing returns, this notion belongs to the heart of
economic geography proper, but has also been adopted by the ‘new economic
geography’
3 Regions as hubs of knowledge, this notion extends the above concept to ‘softer’
factors, including sociological and institutional elements, and has also been
labelled ‘new industrial geography’.
Regions as sites of During the 1970s, much of economic geography was concerned with the dynamics of
export industrial location, with the factors that determine the geographical location of
specialisation economic activity. The bulk of that work was underpinned by a dependence on
neoclassical economics. Thus, just as neoclassical economists’ primary analytical
concept is the ‘production function’, linking a firm’s (or nation’s) output to key factor
endowments (labour, capital, and technology), so economic geographers saw the
geography of production in terms of a ‘location function’ in which the location of
economic activity was to be explained in terms of the geographical distribution of key
‘locational endowments’ (availability of natural resources, labour supplies, access to
markets, and so on). In essence, regions ‘compete’ with one another to attract
economic activity on the basis of their comparative endowments of these ‘locational
factors’ (McCann, 2001). One of the implications of this location theoretic view of
the economic landscape is that different regions will tend to specialise in those
industries and activities in which they have a comparative (factor endowment)
advantage.
Unfortunately, while this perspective may provide some (limited) insight into the
location of economic activity, of itself it has little to say on the role of trade in shaping
regional development. This is however, the focus of a range of regional export-based
and export-multiplier models, many of which are regional extensions of the basic
Keynesian income model. According to this perspective, a region’s economic
performance and development depend fundamentally on the relative size and success
of its export-orientated industries (tradable sector) (Armstrong and Taylor, 2000;
McCann, 2001). The simplest model is the economic base model, in which a region’s
comparative growth depends simply on the growth of its economic base (export sector
of the local economy). More sophisticated versions seek to formulate export demand
and supply functions (Armstrong and Taylor, 2000). Thus the external demand for a
region’s exports is assumed to be a function of the price of the region’s exports, the
income level of external markets, and the price of substitute goods in those external
markets. Factors such as the quality of the product(s) and after-sales service will also
affect demand and might be added to the export demand function.
The
competitiveness of a region’s export sector in world markets will influence the growth
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of the export sector through its effect not only on price but also on the quality of the
product(s) being produced.
On the supply side, all factors having a significant effect on production costs can be
expected to affect a region’s competitive position in world markets. These will include
wage costs, capital costs, raw material costs, intermediate input costs, and the state of
technology. If the demand and supply factors are favourable to a region’s export
growth, this will lead to higher overall growth and rising regional employment and
incomes.
How far this relative advantage – and the inter-regional disparity that it implies –
continues depends on one’s view about inter-regional adjustment mechanisms. An
orthodox neoclassical position would suggest that such export-led inter-regional
growth differences should be only short-run and ‘self-correcting’. The expansion of
the region’s exports (relative to those of other regions) would lead to an expansion in
the demand for factors supplies, the price of which will be bid up relative to other
regions. This should encourage a fall in the region’s rate of productivity growth, a
decline in the competitiveness of the region’s exports, as well as capital movements to
lower price regions. The implication is that, other things being equal, inter-regional
differences in competitiveness and economic growth should not exist over the long
run, apart from reflecting regional differences in specialisation and other structural
conditions. This is the prediction of the regional convergence models that have
become popular in recent years (for example Barro and Sala-i-Martin, 1996). A rather
different scenario emerges under models that allow for regional increasing returns and
cumulative regional cumulative causation.
Regions as sources Recent years have witnessed a rediscovery of increasing returns models in economics,
of increasing and the application of these models to economic geography has been a major element
returns in this rediscovery. One aspect of this has been a revival of Kaldorian models of
regional cumulative competitiveness (for example Setterfield, 1997; Krugman, 1993).
The Kaldorian model builds upon the possibility of cumulative regional
competitiveness in the following way (Thirlwall 1975; McCombie and Thirlwall,
1994; Setterfield, 1997).
FIGURE 2.2: CUMULATIVE CAUSATION AND REGIONAL COMPETITIVENESS
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A region’s output growth is assumed to be a function of the demand for its exports
(akin to the economic base model or Keynesian regional multiplier, discussed above).
The demand for the region’s exports – its ‘competitiveness’ – is assumed to be a
function of the rate of increase in world demand and the rate of increase of the
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region’s product prices relative to world prices. The latter in turn depend on the rate
of wage growth minus the rate of productivity growth (i.e. the change in wages per
unit produced), which itself will be higher the faster the growth of regional output (the
so-called ‘Verdoorn effect’).
The key element in this circular and cumulative process lies in the way in which
increased output leads to increased productivity. This is the essence of the dynamic
increasing returns assumption that underpins the model. Several different forms of
dynamic increasing returns are postulated to follow from the (demand-led) expansion
of output. Expansion of output is argued to induce technological change within and
across firms in a region, both through the opportunities for increased task
specialisation within firms, and through the accumulation of specific types of fixed
capital within which technological advances and innovations are embodied. These
technological advances raise labour productivity in the region.
The cumulative causation models have put in place a basis for several ancillary
models that perceive regions as sources of increasing returns. These regional
endogenous growth models (Martin and Sunley, 1998) build upon the standard
neoclassical growth model, but allow the possibility of non-diminishing returns to
scale by endogenising improvements to human capital and technological change. In a
regional context, inflows of labour into a growth region are likely to be of the more
skilled and enterprising workers, thus adding to the general quality of the regions’
stock of human capital and its productivity. In addition, - as certain empirical evidence
attests – technological spill-overs appear to be geographically localised so that once a
region acquires a relative advantage in terms of innovation and technological advance,
it is likely to be sustained over long periods of time.
Weaving through these various models are two recurring themes as to the bases of
regional competitiveness: some degree of local industrial specialisation, and the idea
of the region or local area as a source of external increasing returns. Both of these
themes feature centrally in the flurry of work over the past decade – both theoretical
and empirical – that has drawn upon Marshall’s (1890) original discussion of
Marshallian industrial districts and economies of localisation.
In his original account Marshall saw the formation of localised concentrations of
industrial specialisation as part of the organic and organisational development of the
industrial economy. Marshall attributed the competitive success of key industries to
their tendency to geographical localisation, and in turn industrial specialisation as key
to local economic success. Geographical specialisation produces the self-reinforcing
development of economies of localisation that are external to but enhance the
performance of the firms in question. He emphasised three key localisation
economies: the cumulative build-up of a local pool of specialised workers and skills;
the growth of specialised supporting and ancillary trades, and opportunities for a
sophisticated inter-firm division of labour which enables the deployment of dedicated
specialist machinery. Specialised industrial localisation – consisting of various
forward and backward (downstream and upstream) interactions fostered by inter-firm
specialisation and division of labour, the growth of specialist supplier and supporting
firms, intermediaries and customer firms - serves to reduce transactions costs, and
hence promotes competitive advantage for the firms in the localised production
system.
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Regions as hubs of Marshall not only emphasised the importance of the three key localisation economies
knowledge (specialised workers, specialised supporting firms, and opportunities for inter-firm
division of labour), but also the interactions between the elements of this triad. He
argued that knowledge and know-how are accumulated and become locally socialised
into a ‘local industrial atmosphere’ that fosters the creation of new ideas and business
methods. Marshall’s work has therefore also given rise to a new geographical tradition
known as ‘local innovative milieux’. This approach focuses both on the traded and
untraded competitive advantages that specialised industrial localisation promotes.
The development of such knowledge communities and networks imbues the local
economy – its firms, workers, and institutions – with ‘collective learning processes’
that characterise these Neo-Marshallian economic spaces (Lawson, 2000). In today’s
‘knowledge-driven, information-rich economy’ the creation and application of
innovative and entrepreneurial knowledge is held to especially critical for securing
regional economic advantage (Simmie, 1997; Morgan and Nauwelaers, 1999; Keeble
and Wilkinson, 2000; Norton, 2000).
Theories that regard regions as hubs of knowledge draw heavily on the notion of
innovation, based on Schumpeterian and evolutionary economic insights. Innovation
is seen as an interactive learning process that requires interactions between a range of
actors, such as contractors and subcontractors, equipment and component suppliers,
users or customers, competitors, private and public research laboratories. Systems of
innovation also include universities and other institutions of higher education,
providers of consultancy and technical services, state authorities and regulatory bodies
(Hotz-Hart 2002, after OECD 1999).
But regional economic advantage, as spurred by innovation, cannot only be obtained
by the development of localisation economies. Equally important, but much less
studied by economic geographers, are the urbanisation economies – advantages related
to city size that are not industry-specific. The work on urban growth theory (Jane
Jacobs, 1969) provides a useful framework here.
The strong emphasis on institutional or collective factors highlighted a range of ‘soft’
factors, including entrepreneurial energy, trust, untraded interdependencies, a shared
vision of leadership, etcetera. The premier European examples of this approach are the
numerous studies of Baden-Württemberg and Emilia-Romagna (Cooke and Morgan
1998) – regions that are viewed as exemplars for this type of research. Despite the
importance of institutions, conventions and culture, measuring the precise impact on
regional innovation, productivity and competitive advantage has, however, proved
quite difficult empirically, and findings have been mixed.
Although more eclectic in nature, and therefore difficult to position in our theoretical
framework, Michael Porter’s concept of geographical clusters has had considerable
influence, especially amongst policy makers in the US as well as in Europe. Porter
combines the basic Marshallian model with elements of his long-standing work on the
competitive strategy of firms, but also takes into account factor endowments. Drawing
on empirical evidence from a wide range of countries, he argues that a nation’s
globally competitive industries tend invariably to exhibit geographical clustering in
particular regions (Porter, 1990, 1998a, 2001). This clustering is both the result of, and
reinforces, the interactions between what he calls the ‘competitive diamond’. A
region’s relative competitiveness depends on the existence and degree of development
of, and interaction between, the four key subsystems of his diamond. Weaknesses in
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any of the elements that make up these four subsystems reduce a region’s
competitiveness. And in particular, the absence of functioning clusters in a region
means not only that the subsystems themselves will be poorly developed but also that
the interactions between them – vital for the generation of external increasing returns
– will be hindered and overall regional productivity dampened (see below).

FIGURE 2.3: PORTER’S CLUSTER THEORY OF
REGIONAL COMPETITIVENESS
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In addition to its eclectic nature, there are other problems associated with Porter’s
cluster theory (Martin and Sunley, 2003). It is also based, fundamentally, on a
particular view of ‘competition’, namely one of ‘dynamic strategic positioning’ of
firms. His assumption is that the same basic notion can be applied to industries,
nations and regions. Further, his definition of clusters is extraordinarily elastic, so that
different authors use the notion in different ways. And added to this, the empirical
delineation of the geographical boundaries clusters is vague in Porter’s work (ranging
from an inner city neighbourhood, to county level, to regions, even to international),
and does not appear to be linked to the processes that are suppose to cause clustering.
Yet, ironically, the very vagueness of the cluster concept is probably a major reason
why it has proved so influential, since it is sufficiently broad as to encompass a wide
variety of cluster types, geographical scales, and theoretical perspectives, whilst
situating competitiveness at the core of regional analysis.

2.3

Empirical literature

In carrying out empirical research in the field of economics in general and
competitiveness in particular, a number of difficulties and limitations should be
mentioned.
1 Difficulty in isolating causal or linear relationships
As the OECD (1994) notes: “The causes of diverging growth patterns are not easy to
pinpoint and are usually due to range of factors”. The World Economic Forum (2000)
also recognises “the susceptibility of GDP per capita growth to a myriad of transient
and other disturbances”. It is often impossible to isolate and assess the scale or the
relative co-correlation between two variables i.e. the correlation co-efficient.
2 Simultaneity
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Causality cuts both ways: greater R&D spend in an economy might increase GDP but
an increase in GDP might increase R&D spending. Given these limitations, the causal
relationships between, say micro-economic performance and competitiveness, are
usually attributed to affects of an aggregate of variables in the literature rather than the
impact of an individual variable.
3 Data quantity and quality
The availability of rigorous, consistent and contemporary data for modelling means
that much of the literature is based on the findings of surveys (the questions of which
can be subjective and relative). This has implications for the modelling and the range
of measures available.
In reviewing the literature, a selection will now be made from three bodies, namely
referring to:
A. National competitiveness
B. Regional competitiveness.
C. A complementary micro-perspective: Growth-of-Firm

National A range of sources on measuring sources of national competitiveness will be
competitiveness examined:
•
•
•
•

The IMD’s World Competitiveness Yearbook;
The World Economic Forum’s Global Competitiveness Report;
OECD’s New Economy Report;
UK Government’s Productivity and Competitiveness Indicators.

The IMD and WEF studies rely on existing data, primarily gathered by government,
and dedicated large-scale global surveys of senior executives.
IMD’s World The IMD’s World Competitiveness Yearbook (WCYB) recognises that
Competitiveness “competitiveness needs to balance economic imperatives with the social requirements
Yearbook of a nation as they result from history, value systems and tradition”. The study places
emphasis on GDP per capita as an indicator of overall competitiveness but also
recognises standards of living as a key indicator. The WYCB ranks and analyses the
ability of nations to provide an environment in which enterprises can compete. The
research focuses on the competitiveness of the economic environment and not a
nation’s overall economic competitiveness / performance. A total of 249 measures (a
collection of hard and soft data) are grouped into eight input factors: domestic
economy; internationalisation; government; finance; infrastructure; management;
science and technology; and people. National economies are ranked according to their
performance against each of these measures. The data is standardised and weighted in
a consistent fashion and is used to compute rankings and indices of the
competitiveness environments of national economies. The yearbook identifies 47
macro and micro-economic factors, sub-divided by 8 input factors, that it contends are
the most important for a competitive environment. It also identifies the 20 strongest
factors for a competitive environment in each country.
Although the IMD is comprehensive in the measures explored, the volume of the
measures, the absence of relative weightings for more influential variables coupled
with an absence of regression analysis, limits the analytical value of the report.
However, it is still useful for identifying recurring factors that are associated with a
competitive economy. In the World Competitiveness Year Book 2000, the nations
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with top three most competitive environments were the U.S.A., Finland and the
Netherlands, respectively. The recurring factors of competitiveness that contributed to
the countries’ high ranking in these indices are: basic Infrastructure, technology
infrastructure, corporate culture, technology management, labour force characteristics,
management efficiency, patent activity, business expenditure on R&D per capita, and
finally availability and cost of capital.
There were also unique drivers to each nation that the IMD identified as being the
strongest drivers for a competitive environment in each country, as demonstrated by
the USA, Finland and the Netherlands, which are considered to have the most
competitive environments. For example in the US, air transportation, exports of
commercial services, direct inward investment flows and gross domestic investment
stand out. But in Finland, key drivers are very different, such as cellular mobile phone
providers, public education expenditure, direct inward investment stocks and
company-university co-operation. For the Netherlands, again different key drivers
show up, such as international telecoms costs, internationalised culture, employee
training and competence of management.
The volatility of the IMD outcomes is confirmed by the fact that the most
competitiveness economies in terms of GDP per capita and GDP growth per capita
(1999) were not the above-mentioned countries, but rather Luxembourg and Ireland,
respectively. In the case of Luxembourg, key drivers of competitiveness were
recognised as state and banking sector efficiencies, productivity and quality of life. In
the case of Ireland, high value added and technology management were key drivers.
World Economic The complexity of measuring national competitiveness is also demonstrated by the
Forum’s Global World Economic Forum’s Global Competitiveness Report (GCR), that has two sets of
Competitiveness indices:
Report
(a) the Current Competitiveness Index “uses micro-economic indicators to measure
the set of institutions, market structures, and economic policies supportive of
high current levels of prosperity;
(b) the Growth Competitiveness Index focuses on global competitiveness as the set
of institutions and economic policies supportive of high rates of growth in the
medium term (next five years).
The GCR contends that:
“A stable context and sound macro-economic policies are necessary but not
sufficient to ensure a prosperous economy” and that “ micro-economic differences
account for much of the variation across countries in GDP per capita”. It goes on to
contend that “in advanced countries, which have largely gotten their macro policies
right, it is micro reform that holds the key to reversing unemployment problems
and translating economic growth into a rising standard of living.”
The Current Competitiveness Index is an aggregate measure of micro-economic
competitiveness. The index is divided into two sub-indices. One sub-index measures
company sophistication and the other measures the quality of national business
environment. The Growth Competitiveness Index focuses on measures relating to
technology, public institutions and the macro-economic environment.
The Current Competitiveness Index employs common factor analysis (rather than
multiple regressions) to provide a single composite picture of the relative
microeconomic competitiveness of each country. Given that many of the dimensions
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of the micro-economic environment move together, the impact of the individual
variables cannot be statistically distinguished due to relatively small sample size. All
the variables are weighted. The report’s results are consistent with the hypothesis that
micro-economic conditions determine the level of GDP per capita. Regressing 1997 to
2000 GDP per capita growth by the level of micro-economic competitiveness showed
a 90% co-efficient for the countries studied.
In the 2001/02 report, Finland, the United States and the Netherlands, respectively
were ranked as having the most current competitive environments. The reasons for the
differing rankings between the IMD and WEF findings were due to the WEF’s
emphasis on applying “Porter Diamond” variables to interpret the current competitive
environment. In high-income countries, WEF regressions suggest, in line with Porter’s
Diamond, that company sophistication and business environment are key factors for
competitiveness.
OECD’s New As part of its research programme on long-term growth and competitiveness, the
Economy Report OECD study “The New Economy: Beyond the Hype” (2001) divided the OECD
member states into countries where trend growth improved in the 1990s and countries
where trend growth stagnated in the 1990s. Australia, Ireland and the Netherlands
registered markedly stronger growth of GDP per capita over the past decade compared
with the 1980s. In the U.S. trend growth accelerated significantly in the second half of
the decade. In many other OECD countries, including Japan and much of Europe, the
increase in GDP per capita slowed. The OECD identified that the diverging growth
patterns were due to changes in labour productivity and labour utilization. In short,
more people worked more productively. The report focused on the factors that
primarily lead to greater labour productivity and labour utilization. Using significant
comparative and regression analysis, across a wide set of primarily micro- economic
indicators, the report identified the following factors, sub-divided into five types, as
having a strong causal relationship with economic competitiveness:
1 ICT usage: Increasing the use of ICT; Increasing competition in telecoms to
enhance uptake of ICT; Building confidence in the use of ICT by business and
consumers; Making e-government a priority.
2 Innovation and Technology Diffusion: Increasing competitive funding and focus in
public research; Increasing effective IP regimes; Promoting interaction between
universities, firms and public laboratories.
3 Human Capital: Investing in high quality early education and child care; Raising
completion of basic and vocational education; Increasing links between higher
education and the labour market; Wider vocational training opportunities.
4 Entrepreneurship: Promoting access to finance; Facilitating firm entry and exit;
Encouraging an entrepreneurial spirit in society.
5 At the macro-level the report recommended: Macro-economic stability; Reduced
barriers to competition; Financial systems more supportive of risk; Mobilization of
labour resources.
The report concluded that “Policies that engage ICT, human capital, innovation and
entrepreneurship in the growth process, alongside fundamental policies to control
inflation and instil competition, while controlling public finances are likely to bear the
most fruit over the longer term”.
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UK Government’s
Productivity and
Competitiveness
Indicators

In 1999 the U.K.’s Department for Trade and Industry first published the UK
Competitiveness Indicators. The UK government was one of the first EU
government’s to put competitiveness at the centre of its economic policy making. The
stated purpose of the indicators were to: monitor the UK as a knowledge driven
economy; assess its competitiveness against the world’s leading economies; and to
help design policies to narrow the gap in productivity and living standards with main
competitors.
The report is effectively a set of benchmarks grouped into five drivers of productivity
that are assessed against the relative performance of the UK’s main competitors. There
is no attempt at attribution or establishing correlations or co-efficients. The report
assumes a sound and stable macro-economic environment and focuses on the microeconomic drivers of competitiveness.
However, it is worth noting that the indicators have been chosen on the basis that they
have “a strong relationship with competitiveness” and are the “main drivers of
productivity”. The thirty-eight indicators are grouped under five productivity drivers:
investment, innovation, skills, enterprise and competitive markets.

TABLE 2.7: OVERVIEW OF NATIONAL FACTORS OF COMPETITIVENESS
Productive environment

Human resources

Infrastructure &
accessibility
•

Basic Infrastructure

•

•

•

Technological

Management skills

•

Entrepreneurial Culture
- low barriers to entry
- risk taking culture

•

Internationalisation

- internationalised

- exports/global sales

- levels of professionalism

- investment
- business culture

- levels of efficiency

Infrastructure
- ict

•

- productivity and flexibility

- rail
- air

Labour force
characteristics

- road

High skilled workforce

•

Technology

- telecoms

- scientists and engineers

- application

- internet

- symbolic analysts

- management

•

•

High participation rates in

•

Innovation

post school education

- patents

- tertiary education

- R&D levels

- vocational training

- research institutes and
universities

Educational infrastructure

- linkages between
companies and research
•

Capital availability

•

Nature of competition

•

Sectoral balance

Regional Of the work on regional competitiveness that is empirically driven, there are two
competitiveness distinguishable approaches:
1 Studies that analyse regional competitiveness as a cumulative outcome of factors;
2 Studies that focus on a particular driver of competitiveness.
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The sources that adopt a cumulative approach which examined in this review are:
•
•
•
•
•
•

European Commission - Second Report on Economic and Social Cohesion;
Barclays Bank PLC/WDA/RDA – Competing with the World;
UK DTI - Regional Competitiveness Indicators;
East and West Midlands Benchmark;
Joint Venture (Silicon Valley Network) - Silicon Valley Comparative Analysis;
ECORYS-NEI – Regional Investment Climate Study;

Such studies often involve benchmarking exercises. The original purpose of such
work was to identify a key business process, mapping and measuring it, comparing it
with a similar process in your own or another organisation, identifying and
implementing improvements and measuring the results. In recent years this
methodology has been applied at the regional level to compare regions with similar
structures or natural endowments in order to assess reasons for variation in
performance.
Second Report on Although the Second Report on Economic and Social Cohesion (2001) does not
Economic and weight the factors that contribute to regional competitiveness, it does succinctly
Social Cohesion explore the factors that it contends have the greatest bearing on it. The report
demonstrates that regions are at differing stages of development and have differing
socio-economic structures – although they can be grouped into types. Therefore, the
relative importance of the factors of competitiveness will vary between types of
regions. The over-arching factors that the report advocates will have greatest bearing
on regional competitiveness are:
• Employment levels and the productivity levels of those in employment;
• Employment concentrations in sectors (productivity is highest in business and
financial services; in agriculture, productivity is only half the average of other
sectors);
• Demographic trends such as outward migration and an aging population have a
negative affect on a region’s competitiveness (and the inverse is also true);
• Investment as measured by gross fixed capital formation over time (the
accumulated stock of capital);
• Investment in knowledge economy assets (R&D, education and ICT, telecoms,
internet access are relatively more important than investment in fixed investments,
especially in advanced regions);
• Infrastructure endowment (although the report notes that “Every region has its own
specific needs in terms of both overall scale of transport networks and particular
modes of transport. A minimum level of transport infrastructure is necessary for
regional competitiveness, but this is not necessarily the same level in all regions”);
• Level and nature of education (for instance share of population with degrees and
with IT proficiencies);
• Innovation and RTD (for instance RTD expenditure and patent applications).
Barclays Bank
PLC/WDA/RDA –
Competing with
the World

The Welsh Development Agency in partnership with Barclays Bank PLC and an
published the report Competing with the World in 2002 that compared fifteen
competitive regions around the world and attempted to identify generic factors of
competitiveness. The fifteen regions were identified according to their socio-economic
characteristics and the competitiveness of their economies. Ten of the regions were in
the EU. The report noted the difficulty in finding consistent or comparable data across
the fifteen regions. After both primary and secondary research, the study concluded
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that only a very small number of generic success factors were found to occur in each
region. These were:
•

Strong international orientation (both in terms of trade and/or investment)of the
local economy;

•

Specialization built upon the conscious creation of international competitive
advantage by companies;

•

Long established and deep rooted cultural, governmental or locational factors;

•

Public and private sector focus on a small range of economic development
activities that build on regional endogenous strengths and capability over a
sustained period of time.

UK DTI - Regional The fourteen indicators selected as Regional Competitiveness Indicators by the UK’s
Competitiveness DTI are intended to give a balanced picture of the statistical information relevant to
Indicators regional competitiveness. Many of the factors do not determine regional
competitiveness but measure outcomes reflecting the competitiveness of a region. The
RCIs are divided into five sections:
1 Overall Competitiveness (assessed as GDP per Head and Household Disposable
Income per Head, Labour Productivity, Income Support Levels, Exports);
2 Labour Market;
3 Education and Training
4 Capital;
5 Land and Infrastructure.
East and West In 1997, UK government offices in the East and West Midlands commissioned Ernst
Midlands and Young to benchmark the competitiveness of the East and West Midlands against
Benchmark other regions in Europe and to identify measures to promote regional competitiveness.
In total, twelve European regions were involved, all of them of the Objective 2-type.
The study was a combination of statistical benchmarking with an assessment of
development best practice to explain differences in performance. A ‘multidimensional Regional Competitiveness Benchmarking Model’ combining a greater
range of factors than are usually taken into account in assessing regional
competitiveness was also employed and that distinguished between inputs and outputs.
The fifty-five competitive indicators were also scored to reflect relative importance.
The report concluded that competitiveness depends on:
• Knowledge-intensive skills reflected in indicators such as education and vocational
training attainment levels;
• Innovative capacity reflected, for example, in the concentration of R&D personnel,
patents, etc. which will tend to be produced by knowledge-rich regions;
• The level of investment by firms in fixed assets and human resources development;
• A concentration of employment in high-value-added industrial activities
(especially with an export orientation which puts pressure on firms to be more
competitive);
• Strong financial and business services, important in their own right as one of the
fastest growing sectors but also because of their contribution to developing the
competitiveness of other sectors;

2-25

A Study on the Factors of Regional Competitiveness

• High levels of foreign direct investment, which in many regions have helped,
directly and via local supply chains, to diversify and modernise industrial
structures.
Joint Venture
(Silicon Valley
Network) - Silicon
Valley
Comparative
Analysis

The Silicon Valley Network benchmarks the areas competitiveness with ten other high
tech centres in the U.S. It benchmarks relative competitiveness against:
1 Innovation (patents, R&D and productivity);
2 Entrepreneurial spirit (VC, IPOS, concentration of “Gazelles”);
3 Global Access (technology exports, internet connectivity, diversity of population);
4 Financial and Intellectual Capital (market financing, research centres, technology
employment, engineering degrees, specialisation of enterprises);
5 Perspectives on the cost of doing business;
6 Quality of life (housing, highway and transit systems and education).
In the comparative analysis, a strong correlation was witnessed between patents,
research institutions spend, venture capital availability, IPOs and the clustering of high
tech companies:

ECORYS-NEI –
Regional
Investment
Climate Study

ECORYS-NEI has developed a benchmarking methodology that measures the quality
of the regional investment climate. Over forty regions in North West Europe are
benchmarked against the results of surveys of entrepreneurs located in the regions.
The variables in the survey are broken into two main categories: market relations that
directly impact on a company’s performance; and productive environment factors that
impact on a company’s performance. The market relation variables are broken into
five types: access to customers, availability of suppliers, entrepreneurship &
innovativeness, levels of competition, and levels of co-operation. The productive
environment factors are broken into six types: Labour markets, Land and premises,
Infrastructure, Knowledge infrastructure, Quality of life and Regional government
The results have allowed ECORYS-NEI to develop a typology of regions, based on
population density and economic vitality. The statistical clustering has identified six
regional archetypes: space regions, balanced regions, retreating regions, vital regions,
urban specialised regions and cool city regions.
Of the studies that have explored a particular driver of competitiveness, seven key
factors have been selected:
1 Clusters;
2 Demography, migration and place
3 Enterprise milieu and networks
4 Governance and institutional capacity
5 Industrial structure
6 Innovation / Regional Innovation Systems
7 Ownership.

Clusters According to Porter, geographical clusters are a pervasive feature of the economic
landscape. He identifies more than sixty traded (export-orientated) clusters across the
US states, and these are estimated to account for some 32 percent of US employment.
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Labour productivity in these clusters is twice that in local non-traded clusters (mainly
urban agglomerations), which account for a further 67 percent of US employment.
However, some empirical studies have produced counter-results. For instance, a recent
study of Ireland’s competitiveness by O’Malley and Egeraat (2000) based on an
analysis of levels of industrial specialization and exporting suggests that despite “a
scarcity of Porter-style indigenous clusters, Irish indigenous industry has performed
well through the 1990s”. Although O’Malley and Egeraat do recognise that inter-firm
networking and constructive competition are evident in Ireland and lead to lower
transaction costs, there is no evidence of “classic” clusters operating in internationally
competitive sectors. The improved industrial performance can be attributed to
improvements in the general competitiveness of the economy relating to
infrastructure, labour and other input costs. There is also ample statistical evidence of
significant Irish enterprises (in terms of employment and turn-over) that are
internationally competitive but that are not embedded within a cluster, indigenous
value chain or agglomeration.
Demography, Recent studies by Florida (2000) using regression analysis of US metropolitan regions
migration and and building on the research of Human Capital-Growth by Glaeser and Sheifer (1995)
place have identified “a triangular relationship” between “high technology growth, talent
and diversity”. In short, talent is attracted to places with high levels of opportunity,
low entry barriers and diversity. High technology industries are in turn attracted to
places with high levels of talent. Using similar regression analysis, Florida
demonstrates a clear causal relationship between the growth and the migration of
talent and income change. However, Florida does note that “future research is required
to delineate the precise nature of the relationships and direction of causality amongst
these factors”. Florida’s statistical evidence is supported by the case studies and
research of Saperstein and Rouach (2001) who estimated that Chinese and Indian
migrants are now running 29% of Silicon Valley’s high tech companies and that 35%
of the Silicon Valley high tech workforce is foreign born.
Enterprise milieu A recent statistical study of the business environment and innovative milieu in Finland
and networks by Ritsilä (1999) found a clear statistical relationship between competitiveness and
business network structures and innovativeness in urban and rural areas. The study
utilised a concept of innovative milieu that was sufficiently universal to be applicable
to a range of economic environments: specialization, an interactive and synergic
atmosphere, a developed process of imitation, collective learning processes and strong
local identity. The methodological approach was based on descriptive statistical
analysis based on indices of innovativeness and synergy. Innovativeness measured
levels of education, number of enterprises formed per capita and local levels of
technology. The index relating to synergy measured the quantity of clustered
enterprises, intensity of co-operation amongst local communities and the degree of
commuting. These findings were supported by analysis of personal networks and
knowledge-based firms in Sweden by Johannisson (1998). Entrepreneurs in
knowledge-based firms, when compared with traditional firms, invest more time in
networking and also build more focused networks. Panel analysis also suggests that
the difference between knowledge-based and traditional firms with respect to personal
networking reduces over time.
Governance and Over two hundred years ago Jean-Jacques Rousseau (1762) identified the relationship
institutional between good governance and economic prosperity. Recent empirical evidence by
capacity Moers (2002) on the experience of Central and East European countries identified that

2-27

A Study on the Factors of Regional Competitiveness

“once a certain degree of macroeconomic stabilization has been accomplished, the
institutional environment becomes the more important determinant of growth”. These
findings are also applicable for regions in developed economies. Research and
analysis on both sides of the Atlantic by Bradshaw and Blakely (1999), Cooke (1998),
NEI (1999) and Rondinelli (2002) all make a clear link between regional
competitiveness and the nature of economic development governance and regional
capacity.
Industrial There are several references to the importance of assessing industrial structure in the
Structure analysis of regional performance. In the European Commission’s Sixth Periodic
Report (1999), for example:
"An unfavourable sectoral structure together with a lack of innovative capacity
seems to be among the most important factors underlying lagging
competitiveness..." (p9)
The view rests on the breakdown of GDP per capita into productivity, the employment
rate, and the dependency rate. Productivity is a key driver in this relationship, and the
different productivity performances, even across broad sectors, are seen to make a real
difference:
"...the extent to which activity is concentrated in advanced, high value-added
sectors as opposed to more basic, low value-added sectors may be at least as
important as differences in the division of employment between broad sectors."
(p80).
The report also notes potential correlation among indicators of competitiveness. Areas
with high concentrations of market services are more likely to be involved in high
value-added activities with associated levels of R&D and other innovative activities.
Market structure is thus seen as a key indicator to which other measures (input and
outcome indicators) can be linked:
"The indicator for the skills of the regional work force, the broad level of
educational attainment, is closely associated with the structure of economic activity
- market services, especially the higher value-added sectors, tending to employ
relatively highly-educated people - and the level of innovation." (p85)
The Second Report on Economic and Social Cohesion (2001) takes the sectoral theme
further by focusing in particular on the low productivity in agriculture. By splitting
sectoral activity into agriculture, industry (manufacturing and construction),
constituent market services, and non-market services it is seen that productivity is by
far the highest in financial and business services. The relatively poor performance in
cohesion countries is linked to the high degree of employment in agriculture.
Variation within sectors also warrants more detailed analysis. Within manufacturing
there can be large differences between high-tech sectors and more traditional metalbashing activities. The most prosperous regions (ie those with the highest GDP per
capita) are seen to be those with a high (70%+) share in market services, but again
success depends on variation within the broader sector, eg tourism services are not
associated with particularly high productivity levels.
However, a recent study by the Bank of England (2001) noted that increased growth
rates in the South of England compared with the North of the UK was as much to do
with migration and a related increase in the labour force than the concentration of
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service industries in the South. The Bank of England concluded that different
industrial structures of the South and the rest of the UK
“…do not explain the majority of the divergence in regional economic growth
between 1996 and 1998”.
This method used by the study was to calculate what GDP growth would have been if
the same pace of sectoral growth, ie national, was imposed across all regions and only
the weights according to regional share were altered. The results for broad sectors
showed that sectoral mix has little effect on what growth would have been.
Performing the same calculation for intra-sectoral mix (ie high vs low-tech
manufacturing) also shows little variation, although an analysis of the intra-sectoral
services did reveal some effect.
The study is limited in a number of ways, however. Firstly, it only looks at GDP
growth rather than GDP per capita. The study attributes most of the explanation in
GDP growth to population growth. But if the objective were to measure variation in
GDP per capita a different argument might emerge as population increases would act
as a deflator. The second limitation is the period of study (1996-98). Just after this
was a period of high-tech strength when sectoral specialisation might have had a
stronger impact on regional performance. It might be expected that sectoral variation
will not always be a strong driver of performance, but may be more important over
different time periods. The final limitation is, in the context of this project, that the
study is only for the UK and questions can be raised over how representative this
would be of other EU countries and regions.
Innovation / It is beyond doubt that knowledge and innovation play a key role in economic
Regional development. This is even more visible at the regional level, as geographic
Innovation disaggregation only highlights differences in development.
Systems
Guerrero and Seró (1997) undertook a study of the regional distribution of innovation
in Spain using the issuing of patent applications as a proxy of innovation activity.
They noted that areas that generated significant numbers of patent applications were
the traditionally more dynamic regions of Spain. They also noted that the public
funding for supporting innovation was also concentrated in the provinces with these
concentrations of applications. The research concluded that:
“The search for efficiency through technological policy brings about a vicious
circle which goes against technological convergence.”
They recommend more public focus and funding to support technological diffusion
amongst the provinces.
Theories that regard regions as hubs of knowledge draw heavily on the notion of
innovation based on Schumpeterian and evolutionary economic insights. Innovation is
seen as an interactive learning process that requires interactions between a range of
private and public regional actors. Recent studies have demonstrated that innovative
and knowledge adapting capacities of a firm are determined by its surroundings: its
partners, competitors, customers, the available human capital, the regional knowledge
infrastructure, institutions, regulation and legislation, untraded interdependencies and
a host of other factors that influence innovation directly or indirectly (OECD 1999).
Recent research (Cooke 2002) has also emphasised the equal importance of external
links into the national and global economy. All these factors combined can be defined
as the regional innovation system.
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Following Braczyk et al. (1998), several typologies of regional innovation systems
(RISs) can be distinguished. These typologies can prove instrumental in determining
the success factors of regional innovation and economic development. From a
governance point of view, there can be three modes of technology transfer: grassroots,
network and dirigiste. Grassroots RISs are characterised by local initiatives, diffuse
funding (banks, local governments, chambers of commerce), applied, near-market
research, low level of technological specialisation and local co-ordination. Network
RISs can be initiated at several levels: local, regional, federal or governmental.
Consequently, funding is more likely to be agreed by banks, firms and government
agencies. The research is mixed, aimed at both applied and ‘pure’ technology with
flexible specialisation give the wide range of participants. Dirigiste RISs are more
animated from outside and above the region itself, initiated and funded typically by
central governments. The research is rather basic or fundamental, to be used in large
firms in or beyond the region in question. As it is state-run, the level of co-ordination
is high and the level of specialisation is also likely to be high.
Complementing the governance dimension is the business innovation dimension,
distinguishing between localist, interactive and globalised RISs. Localist RISs have
few large firms, either indigenous or multinational. The research reach of individual
firms is not great, but there is a reasonably high degree of association among
entrepreneurs and between them and local or regional policy makers. Interactive RISs
are not dominated by large or small firms, but there is a balance between them. There
will be a mix of public and private research institutes, reflecting the presence of large
firms and a local authority that is keen to promote the innovation base of the economy.
Such regions will be characterised by a higher than average degree of
associationalism, expressed in research networks, forums and clubs. Globalised RISs
are dominated by global enterprises, often supported by clustered supply chains. The
research will be mainly internal and highly private, rather than public.
Associationalism is hardly present and conducted only on the terms of the large
companies.
In recent years, regional innovation systems in the Nordic countries, especially
Finland and Sweden, have received attention (Cooke, 2003). The Finnish and Swedish
approaches have been labelled the Triple Helix model by Etkowitz and Leydesdorff
(1997). They note that the locus of private sector innovation has shifted towards
scientific research in universities and away from large private R&D laboratories. In
recent years, the central laboratories of large international firms have been reduced in
scale and number to save costs and research knowledge is increasingly being sourced
from public facilities. This requires a new governance mechanism whereby
government science policy, university research and industry innovation operate with a
greater degree of synchronisation than before. Such three way relationships are now
embedded in the innovation systems of Finland and Sweden and have the input from
senior government figures.
Cooke (2002) identifies the role of the public sector in developing regional innovation
systems as being one of building systemic linkages that transfer knowledge and
innovation within and beyond the regional economy. The role of public sector is to
develop social capacity, networks, institutional thickness and assist the functioning of
untraded interdependencies. In such a system, the role of the public sector is to be both
animator and part-funder.
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The role of higher education establishments is also vital in the development of a RIS.
They play a valuable role in the regional knowledge infrastructure, for example
through business-university linkages to promote the transfer of knowledge and human
capital. The development of effective linkages - especially involving technology-based
industries and businesses - has proved to be successful in promoting regional
economic development, for instance in the case of the university of Limerick (Dineen,
1995) and the science parks in various locations in Sweden and Finland (Cooke,
2003). Targeted and prioritised research grants by the government can further
strengthen the regional knowledge infrastructure in universities, which can prove to be
influential in the location decisions of multinational enterprises. The attractions of the
scientific knowledge infrastructure in Scotland and East Anglia may help to explain
how non-UK businesses tend to be drawn relatively strongly to these regions
(Cantwell and Iammarino, 2000).
Ownership This is usually related to FDI-patterns. Cantwell and Iammarino (2000) researched the
role of inward investment in supporting innovation and enhancing regional innovation
systems. They developed a technological advantage index and identified that the
technological specialization of a foreign-owned affiliates in different European
regional locations depends on the position of the region in the locational hierarchy of
innovation and technology. In short, inward investment can generate regional
competitiveness by importing innovation and technology. However, such forms of
investment usually occur only where such advantages already exist. As with the case
of Guerreo and Sero, vicious and virtuous cycles are compounded. These findings are
largely concomitant with the theoretical notions of horizontal and vertical FDI.
In summary, as noted below in Table 2.8, macro-economic stability is often treated as
a pre-requisite to competitiveness and so much of the empirical literature focuses on
micro-economic measures. The table below identifies the key micro-economic factors
that the empirical review suggests are determinants of success. They are again
grouped by: infrastructure and accessibility; human capital; and productive
environment.
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TABLE 2.8: OVERVIEW OF REGIONAL FACTORS OF COMPETITIVENESS
Productive environment

Human resources

Infrastructure &
accessibility
•

Basic Infrastructure

•

Technological

- risk taking culture
•

- diversity

- air
•

Entrepreneurial Culture
- low barriers to entry

workers

- rail

•

•

- migration of skilled

- road

- property

Demographic trends

Sectoral Concentrations

High skilled workforce

- balance / dependency

- knowledge-intensive

- employment concentration
- high value-added activities

skills
•

Infrastructure

Internationalisation
- exports/global sales

- ict
- telecoms

- investment

- internet

- business culture
- nature of FDI

•

•

Knowledge infrastructure

Innovation
- patents

- educational facilities

- R&D levels
•

- research institutes and

Quality of Place

universities

- housing

- linkages between

- natural surroundings

companies and research

- cultural amenities
•

- safety

Governance and institutional
capacity

•

Capital availability

•

Specialisation

•

Nature of competition

A complementary Firm heterogeneity has been a recurrent topic in the Growth-of-Firm literature. Back
micro-perspective: in 1931, Gibrat showed that the size distribution of manufacturing firms followed a
Growth- of-Firm log-normal distribution and that this was valid both across sectors (agriculture and
commerce) and at the regional level (Alsace-Lorraine)3. As Sutton, 1997 states,
Gibrat’s observation implies that “the expected value of the increment to a firm’s size
in each period is proportional to the current size of the firm”. Following the
interpretation of Ijiri and Simon, 1977 depicting a firm’s market as a sequence of
independent and equal opportunities over time, Gibrat’s finding assumes that “the
probability that the next opportunity is taken up by any particular active firm is
proportional to the current size of the firm” (Sutton, 1997, p.43). From this
proposition follows the prediction of proportional effect that growth rates should be
independent of size. Mansfeld, 1962, pp. 1030-1031, formulated this as “the
probability of a given proportionate change in size during a specified period is the
same for all firms in a given industry – regardless of their size at the beginning of the
period”. These predictions became known in the literature as the Law of Proportional

3

See Sutton 1997 for a survey of the work that Gibrat’s observation brought forward in economics and in the Growth-

of-firms literature in particular.
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Effect or Gibrat’s Law 4. Empirical evidence has remained largely inconclusive.
According to Sutton, 1997, and Audretsch et al., 2002, Gibrat’s Law holds for firms
that are large enough to exceed the minimum efficient scale level (MES) of output.
Lotti et al. 1999 argue that Gibrat’s Law fails when, mostly smaller and younger,
firms have to rush in order to achieve a size large enough to enhance their likelihood
of survival.
The latter is consistent with the passive learning model of Jovanovic, 1982, and with
the active learning models of Ericson and Pakes, 1995, Pakes and Ericson, 1998. The
passive learning model states that firm size evolves in a stochastic manner towards an
unknown optimal size which corresponds to the a priori unobservable entrepreneurial
ability of the business leader. Through time the entrepreneur learns in a Bayesian way
how good he is5 and makes size adjustments accordingly. Good entrepreneurs have
large firms and survive a long time. Bad entrepreneurs exit at an early stage of their
business. Since there are diminishing returns to learning over time, firm growth is
negatively related with firm size and age.
In the active learning models
entrepreneurial ability is not fixed over time. The firm learns through investing in
R&D. Yet the return on R&D investment depends on the profitability of the business
opportunities targeted, which are stochastically distributed. The implications of the
model are consistent with a negative relation between firm growth and firm size and
age, but other relations are possible as well.
The regional implication is that the distribution of entrepreneurial talent clearly
matters, be it its unknown unobservable talent or revealed talent through R&D
investments6. It determines the size distribution of a region as well as the growth and
turnover of its firms. A firm’s growth in terms of employment and/or turnover is
positively related to an increase in the firm’s GVA. Consequently regions where
economic activity is mainly situated in large, mature firms show a relatively lower
GVA growth path than regions with say, a buoyant SME activity. This implies,
ceteris paribus, lower growth paths in GVA per capita. Also job and firm turnover in
the latter regions might be significantly higher than in the former type of regions,
leading to more thriving labour markets and business communities. The experience in
the Accession Countries might serve as an extreme example. The development of
their new private economies rests virtually entirely on the activity and dynamism of
newly set-up private firms (see e.g. Bilsen and Konings, 1998).

2.4

Synthesis: finding pathways forward

The challenge of this section now lies in synthesising the literature review, but at the
same time providing useful instruments and tools for the ensuing data analysis. This
challenge will now be taken up in four ways, namely by:
1 Discussing some remaining questions and dilemmas;
2 Presenting a distinct concept, the ‘regional competitiveness hat’;
3 Presenting a typology of regions.
4

Audretsch et al., 2002 note that Gibrat’s Law is “something of a misnomer” because Gibrat actually proposed an

assumption rather than a bona fide Law.
5

Hence the term passive learning. He discovers his inherent, a priori unknown talent level, which is assumed to be

constant over time.
6

Lucas, 1978, came to the same conclusion with respect to the distribution of managerial talent.
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4 Suggestions for data analysis

Remaining The overview of both theoretical and empirical literature confirms the introductory
questions and notion that competitiveness is a difficult and often confusing term – especially so at
dilemmas the regional level. The term ‘competitiveness’ often raises more questions than
answers, perhaps one reason why the term has only relatively recently infiltrated the
language of macro-economic theory.
Meaning of the The main contribution made by classical and neo-classical theory comes from the
concept concept of comparative advantage. Comparative advantage tells us something about
those activities in which a country can successfully engage given – depending on the
model – its factor endowments, technology / level of economic development, and local
demand structures. However, in the neo-classical model, perfect competition and a
world system of free trade results in factor price equalisation. In short, it is essentially
a world in which competitiveness is a meaningless concept since factors will enjoy the
same returns and incomes will be the same worldwide. Again, as with classical theory,
there can be no ‘national’ or ‘producer’ appropriation of the benefits of improved
technology/productivity.
These ‘gaps’ have been filled by two key themes of macro-economic literature:
economic growth and international trade. Indeed, competitiveness becomes a more
understandable concept when we use economic models incorporating economies of
scale, imperfect information, imperfect competition and entrepreneurial innovation,
such as endogenous growth theory and new trade theories. Removing the assumption
of perfect competition brings attention to the issue of the relationship between market
structure and competitiveness. If we think of competitiveness as a form of rent seeking
activity then there exists an obvious relationship to market concentration and
monopoly power. As Cohen (1994) notes “nothing generates more value-added per
worker (technically, rents to capital and labour) than monopoly – ask Bill Gates”.
Thus, when we think of competitiveness in terms of high value-added creating
activities and sectors then it remains important to consider market structure, also. Yet,
the ‘consensus view’ of competitiveness can be seen to put a condition on
competitiveness based on the ‘test’ of international markets. This ‘test’ appears to
contain two elements:
(a) the ability to sell one’s goods abroad;
(b) effective competition from foreign competitors.
This raises the question of how competitiveness is to be judged when a nation (or
region) has a monopoly of production. Certainly such a monopoly is more likely to
add to macro-economic competitiveness in the income generating sense but does it fail
to meet the requirement of free and fair market conditions? Returning to the criticism
that the concept of competitiveness is only about productivity, we can see that
competitiveness is not only concerned with productivity but also market structure and
institutional arrangements.
Thus, a nation or region may be composed of highly competitive firms in the microeconomic sense but if these firms are engaged in activities that create low value-added
per worker then it will not make the economy competitive in the macro-economic
sense. As put by Reinert (1994): “national competitiveness is limited to activities
where ‘being competitive’ in the micro sense simultaneously increases the national
standard of living”. We can see, therefore, that national or regional competitiveness is
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not simply a question of having highly efficient (competitive) firms, but it also about
being efficient in activities that generate high profits and high wages. It implies, also,
that in trying to understand the factors that lie behind national or regional
competitiveness we are not simply interested in those factors that may enhance the
competitiveness of firms per se. More particularly, our interest is on those factors that
contribute in a way that simultaneously enhances macro-economic competitiveness.
Macro-economic theories have therefore not only been a source for answering
questions on regional competitiveness, but also one for raising one’s. Economic
geographers and others, in an attempt to explain regional differences in economic
performance have therefore borrowed from a range of complementary fields of
research, such as sociology, institutional economics, business strategy economics, and
evolutionary economics. Yet, the consistency of these approaches is questionable,
especially when put together. The Porter diamond may therefore be less theoretically
sound, whatever its use among policy makers.

Towards a distinct
concept: the
regional
competitiveness
hat

Despite the fundamental questions and dilemmas about conceptual definition, the
literature survey has highlighted several issues that are relevant for the understanding
of regional competitiveness:
• There is no single theoretical perspective that captures the full complexity of the
notion of ‘regional competitiveness’; we have now assembled three conceptions
that are quite different from each other.
• In one sense, regional competitiveness has to do with the ability of a region to
generate sufficient levels of exports (to other regions or overseas) to sustain rising
levels of income and full employment of its resident population. But (as Porter, and
Krugman point out) the productivity of locally-orientated economic activity is also
crucial (especially given the trend, highlighted by some writers, for large cityregions to become increasingly dependent on non-traded services). In both cases,
however, the role of regionally-based external increasing returns is key.
• The notion of regional competitiveness is as much about qualitative factors and
conditions (such as untraded networks of informal knowledge, trust, and the like)
as it is about quantifiable attributes and processes (such as inter-firm trading,
patenting rates, labour supply and so on). This has major implications for the
empirical measurement and analysis of regional competitiveness.
• The competitiveness of a region resides both in the competitiveness of its
constituent individual firms and their interactions, and in the wider assets and
social, economic, institutional and public attributes of the region itself.
• The sources of regional competitiveness may originate at a variety of geographical
scales, from the local, through regional, to national and even international. At the
same time, there is no natural, pre-defined ‘regional’ unit at which issues of
competitiveness are best theorised or analysed.
• The causes of competitiveness are usually attributed to the affects of an aggregate
of factors rather than the impact of an individual factor. Therefore, the possibility
of isolating correlation coefficients is limited.
In an attempt to unify some key elements on regional competitiveness, a conceptual
model will be now be presented that takes into account the various theoretical and
empirical insights that have been gained at this stage: the ‘regional competitiveness
hat’. The hat is composed of several layers, namely: regional outcomes, regional
outputs, regional throughputs and determinants of regional competitiveness. In other
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words, the determinants of regional competitiveness can be discovered by ‘opening’
the hat, layer by layer (see Figure 2.4).
Regional outcomes A common indicator of regional competitiveness is GDP per head, which provides an,
albeit incomplete, indicator of the average well-being of the population. For analytical
purposes this can be decomposed as follows:

Working Population
GDP
GDP
Employment
=
*
*
Population Employment Working Population
Population

FIGURE 2.4: THE REGIONAL COMPETITIVENESS HAT
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The decomposition of GDP per head leads us to focus on two components: GDP per
person employed (approximately equivalent to labour productivity) and the total
number of persons employed relative to the working age population (ie the
employment rate). In other words, using the consensus definition, competitiveness
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depends on productivity and the employment rate. From this, we can see why
productivity is seen to lie at the heart of the analysis of competitiveness. At the same
time, productivity should be seen for what it actually is, namely a measure of the
resources required to produce a given unit of output. Productivity, therefore, is an
important indicator of competitiveness, but it is not an explanation of competitiveness.
It is important at this stage to realise that, at the regional level, GDP/head is not only
determined by firm activity, but also by regional transfers and non-market GVA.
These two terms are not necessarily part of the competitiveness framework, however
they do add to GDP/head, especially so in poorer regions. Regional transfers include
alternative income possibilities, such as the income of commuters, the sale of assets to
foreign residents, public transfers (pensions, unemployment benefits) and private
transfers (remittances from emigrants). Non-market GVA includes public sector
activities; they can be very important, especially in (peripheral and rural) regions with
only limited other economic activities.
Regional outputs In competitiveness terms, regional outputs are brought together as market GVA,
which can then be decomposed by wages and profits. Important measures are regional
productivity and unit labour costs, but also profits. Obviously, wages and profits are
only generated if firms are successful in selling their products and services to local and
export markets. Therefore, regional market shares (on both local and export markets)
are important regional output measures as well.
The aggregate firm activity in a region itself can be considered as the regional
throughputs. Internal factors include aspects such the management and innovativeness
of the firm. At a more aggregate level, sectoral composition, levels of specialisation,
firm distribution and ownership structure (including FDI) all play a role here.
Determinants of The determinants of regional competitiveness can all be found at the bottom of the hat,
regional in various rings around the productive cylinder. These determinants are either
competitiveness national, regional or local in nature, depending on their characteristics. The production
factors themselves (labour, capital and land) can be found in the first ring. Labour and
land are less mobile than other production factors, and therefore more determined by
regional factors. This type of determinants can somehow be associated to the basic
conception of regional competitiveness of ‘regions as production sites’.
In a second ring, the primary factors of the regional investment climate can be found.
The basic categories are infrastructure & accessibility, human resources and the
productive environment. This type of determinants can somehow be associated to the
basic conception of regional competitiveness of ‘regions as sites of increasing returns,
including the ‘new economic geography’.
In its turn, these primary factors of the regional investment climate are influenced by a
host of secondary factors, ranging from institutions, internationalisation and
technology to demography, quality of place and environment. These ‘softer’
determinants can somehow be associated to the basic conception of regional
competitiveness of ‘regions as hubs of knowledge’. These determinants are numerous,
and their influence on regional outputs and outcomes is by all standards indirect,
lagged and difficult to measure. However, their inclusion is imperative for a proper
understanding of regional competitiveness. This type of determinants can somehow be
associated with the basic conception of regional competitiveness of ‘regions as hubs of
knowledge’, including the so-called ‘new industrial geography’.
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Regional competitiveness is not a static concept, but necessarily dynamic and
evolutionary. We know relatively little about the time dimension of regional
competitiveness, and existing theories tend to be weak in this area. The concept of the
‘regional competitiveness hat’ includes some dynamic notions, by using feedback
loops. The main feedback loop lies in the influence that aggregate firms have on the
availability, price and quality of the determinants. Depending on the factor at work,
this influence can be either positive or negative. Over time, groups of firms are
therefore able to promote the availability of a range of determinants that is conducive
to their performance, and therefore contribute to the growth of GDP over time.

Towards a The key in the understanding of regional competitiveness now lies in the
typology of regions establishment of theoretically sound relations that can be empirically validated. Yet,
the review of empirical literature has shown that ambiguous conclusions from such an
exercise are to be expected.
One reason for these somewhat disappointing outcomes is likely to be due to
generalisations across various types of regions and sectors. Although it is obvious to
the casual observer that the determinants of competitiveness in a rural county of
Estonia are different from the City of London, this insight has been largely neglected
across many theories. The development stages of Rostow and the ‘quality ladder’ of
Grossman and Helpman would certainly qualify as exceptions. But much of the
economic geographic literature – in its focus on typical industrial districts – has
largely overlooked regions that happen to lie outside Baden-Württemberg or EmiliaRomagna.
FIGURE 2.5: TOWARDS A TYPOLOGY OF REGIONS
High & sustained
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In order not to fall in the same generalisation trap when using the ‘regional
competitiveness hat’, we now propose to put the basic conceptions of regional
competitiveness in a geographical framework. This framework consists of two axes,
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the first of which is population density. Population density – a spatial factor - is seen
as a proxy for the emergence of urbanisation economies, largely related to city size.
The second axis consists of GDP /capita, and in particular its ability to be grow over
longer periods of time. Against the back of this framework have been provided a
number of regional archetypes that were used in previous ECORYS-NEI benchmark
studies (see Section 1.2.B): space regions, balanced regions, dynamic regions,
retreating regions, urban specialised regions and cosmopolitan regions.
Regions as In using this scheme, the basic notion of Regions as production sites seems to fit best
production sites to regions with lower to medium income levels. These regions derive their
productivity above all from cheap inputs. From the viewpoint of factor endowments,
the availability and price of labour, land and capital are favourable in such regions that
often qualify as ‘space regions’. Their attractiveness lies not so much in localisation or
urbanisation economies, but rather in the absence of urbanisation diseconomies.
Determinants of competitiveness often lie in the field of basic infrastructure &
accessibility, such as low-cost sites, absence of congestion, affordable housing and the
availability of human resources at reasonable costs. Such factor endowments make
these regions appropriate as low-cost production sites, often attracting ‘vertical’ FDI.
Although many of these regions are ‘spacious’ in nature, there are also densely
populated ‘retreating’ regions that have pursued this strategy. Due to the relatively low
economic dynamcis, these regions have relatively limited urbanisation disadvantages.
Until recently, regions within Ireland, Central Scotland, South Wales, Northern
England and Nord-Pas de Calais used to fit this category. Nowadays, some regions in
western Poland, the Czech Republic and Hungary are suitable examples as well.
Regions as sources The theoretical notion of Regions as sources of increasing returns appears to apply
of increasing above all to high growth regions with an average population density and a pronounced
returns economic structure – so-called dynamic or vital regions. In these regions, the
agglomeration economies are put to work in a selected number of industries, which are
an important source of wealth. Localisation economies – industry-specific in nature –
are to provide high and sustainable incomes for these regions. Within the EU, wellknown examples are Baden-Württemberg, Emilia-Romagna, Zuid-Oost-Brabant,
Oost-Vlaanderen (Gent), Rhônes-Alpes (Grenobles) and Toulouse. Key determinants
of competitiveness are the labour skills, inter-firm division of labour, market size
effects and the availability of suppliers.
Regions as hubs of The third theoretical notion of Regions as hubs of knowledge is applicable to areas
knowledge with a higher population density and high and sustained GDP growth. These regions
are often made up of large urban areas, and come close to the archetype of
cosmopolitan regions and urban specialised regions. These regions take advantage of
agglomeration economies as well, however not only industry-specific, but crosssectoral. Urbanisation economies, including a diverse and vibrant city atmosphere and
an elaborate offer of consumer products and services, may be difficult to measure, yet
they matter. Being hubs of knowledge and information, these city regions are open to
international activities, they offer the best career opportunities that attract talented
workers, they bring about the best matches between labour demand and supply, and
are characterised by high levels of R&D, entrepreneurship, new firm formation and
patent activity. Such regions – as can be seen above all in cities like London and Paris
– also have considerable urbanisation disadvantages, such as high wages, congestion,
crime and high housing costs. Yet, these determinants can for certain activities be off-
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set by the outstanding quality of human resources, excellent access to international
markets and information, (venture) capital, business services, cultural amenities, etc.
Such a typology of regions can be a powerful tool for a better understanding of
regional competitiveness. It is important to underline that all three regional
conceptions can result into high productivity – and competitiveness. Yet, the pathway
towards this productivity target is quite different. This line of reasoning emphasises
that, in an increasingly globalising world, regions should improve their
competitiveness in a tailor-made fashion, by building on their own typology and
identity. Regional strategies should boost specific determinants of competitiveness
that matter for their own industrial base and that bring out ‘unique selling points’ and
‘points of excellence’, while at the same time addressing bottlenecks.
Yet, this schematic approach – building on such a range of theories- also points to one
more question: how should the large numbers of remaining regions increase their
competitiveness, once they do not fit within any of these conceptions? Despite all the
research on competitiveness, such a basic questions – so relevant for development
policies across large parts of the European territory – have not yet been sufficiently
addressed. A daunting task for more theoretical and empirical work lies ahead.

Suggestions for Building a bridge between the three basic conceptions of regional competitiveness and
data analysis the data analysis is not an easy task. As a matter of fact, the conceptions are not only
complementary but also competing. For example, whilst the regions as production
sites stress regional/local export specialisation, so too does Porter’s cluster theory,
which belongs to a different literature stream. The latter also makes use of increasing
returns/Marshallian externalities ideas as well as information spillovers/local
knowledge networks. This means that it is not possible, nor sensible, to try to test the
relative superiority of one theory over another across all regions. Rather, the three
conceptions of regional competitiveness together suggest a range of 'drivers' for
empirical analysis and testing across the EU territory at large. For example, the
econometric work might take regional productivity as a key output variable and then
test for the relative contribution/role played by local specialisation, size of export
sector, R&D expenditure, patent rate, proportion of high-educated workers, etc.... In
other words, we use our theoretical literature review to identify and justify the range
of factors ('drivers') hypothesised by different perspectives to be important and try to
sort out which are empirically most significant via our econometric work. That might,
as a result, suggest that - for example - knowledge type variables (R&D, educated
workforce, etc) explain differences in regional productivity growth performance better than specialisation indices or wage costs, which might in turn suggest that, on
balance, one theoretical perspective seems more pertinent than the others.
In addition to the above, the above typology of regions (archetypes) in relation to the
theoretical types (Figure 2.5) now allows us to make a few steps forward. Concretely,
two approaches can be suggested for data analysis: one approach focuses on
determining the driving factors for competitiveness, the other one focuses on the
identification of competitive regions (see Figure 2.6). Both approaches have some
steps in common, however their primary angle is quite different.
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FIGURE 2.6: TWO APPROACHES TOWARDS DATA ANALYSIS
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The aim of the first approach is to identify the driving factors for competitiveness in
each type of region. To this end, all the NUTS 2 regions are being put in a grid (see
Figure 2.5) in which GDP and population density shape the two axes. Subsequently,
broad sets of potential driving factors for each conception are being identified (see
Annex: Driving Factors of Regional Competitivness in Regions with High
Productivity). The driving factors can now be determined/selected for each type of
region. This exercise should shed light on the explanatory power of the conceptions.
For instance, are significant inward migration, high participation rates in post-school
education and a diverse and large skills base really typical for the hubs of knowledge?
Or are these factors really not explaining much of the high GDP in this type of regions
and are other factors more important? The outcomes of the data analysis can then be
elaborated through qualitative case study work in subsequent stages of the study.
The second approach has a different starting point. It first identifies precise sets of
potential driving factors, which are more limited than in the first approach. leads to
three packages. Subsequently, all the NUTS 2 regions are being put in a grid (see
Figure 2.5) in which GDP and population density shape the two axes. The analysis
should then determine whether the above potential factors are indeed fitting the
typology. For example, do significant inward migration, high participation rates in
post-school education and diverse and large skills really typical for London or Paris?
Or are these equally important for other types of regions? The outcomes of the data
analysis can then be elaborated through qualitative case study work in subsequent
stages of the study.
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3 Data Audit and Collection
The purposes of this chapter are to review the quality and quantity of regional data
available for the study, and to describe how sufficient data were collected to construct
a NUTS-2 database for statistical and econometric analysis. The analysis is described
in subsequent chapters of this report.

3.1

Data audit

NUTS-2 and This section reports on the findings of the search for European regional data, at
Level-2 definitions NUTS-2 or Level-2, across a number of different sources. Table 3.1 provides a brief
summary of the number of regions, and their conventional (ie native) names, so that
the scope of the study is clear from the start. A more detailed account is provided in
Eurostat (2002).
TABLE 3.1: NUTS-2 AND LEVEL-2 REGIONAL DEFINITIONS BY COUNTRY1
Country
Number of Regions
Administrative Definition
Member States
Belgium

11

Provinces

Denmark

1

Whole country

Germany

40

Regierungsbezirke

Greece

13

Peripheries

Spain

18

Comunidades autónomas

France

22

Régions + Départements D’Outre-Mer

Ireland

2

Regions

Italy

20

Regioni

Luxembourg

1

Whole country

Netherlands

12

Provinciën

Austria

9

Bundesländer

Portugal

7

Regiñes autónomas

Finland

6

Suuralueet

Sweden

8

Riksomraden

United Kingdom

37

Groups of counties2

Candidate Countries
Bulgaria

6

Rajon za Planirane

Czech Republic

8

Groups of Kraje

Estonia

1

Whole country

Hungary

7

Tervezesi-Statisztikai

Lithuania

1

Whole country

Latvia

1

Whole country

Poland

16

Województwa

Romania

8

Regions

Slovenia

1

Whole country

Slovak Republic

4

Zoskupenia Krajov

1

Eurostat (2002).

2

Grouping for Community purposes.
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As is evident from Table 3.1, there are a number of Member States (Denmark and
Luxembourg) and Candidate Countries (Estonia, Lithuania, Latvia, and Slovenia) for
which the NUTS-2 or Level-2 definition is equivalent to the whole country. In these
cases the country will be treated the same as any other region, except in Denmark
where the country is split into three groups of NUTS-3 regions, a practice adopted by
Cambridge Econometrics in its European Regional Prospects report3.

Eurostat Eurostat provides the principal source of European regional data using its NUTS
(Nomenclature of Territorial Units for Statistics) system which is mostly derived from
administrative boundaries provided by participating countries.
Regio The Regio domain is contained within Theme 1 of the NEWCRONOS database, and is
the main location for regional data in Eurostat. The database reviewed here was
obtained on 1st March 2003 (the cut-off point for new data used in the study).
The database contains a wide array of indicators at the NUTS-2 level, under a range of
headings:
• Agricultural indicators
This contains indicators such as land use, animal populations, crop production; and is
therefore likely to be of limited interest in the context of this study.
• Demography
This contains population data by age group and by gender. These are necessary for
analysing regional age structures. In combination with land area, population density
can be calculated as a measure of urbanisation.
• Economic Accounts
This area contains arguably the variables of most interest to the study, with data on
GDP, gross value added (GVA), employment, gross fixed capital formation (GFCF),
compensation of employees, and household income.
In the last few years there has been a major change in the recording of these data due
to the shift from the previous accounting basis (NACE-CLIO, or ESA79) to the
ESA95 system, which is consistent with the revised world-wide guidelines on national
economic accounting, the System of National Accounts (1993 SNA). The main
changes can be summarised as follows:
(a) Basic prices versus factor cost
GVA and GDP are now measured in terms of basic prices, rather than factor cost as
was the case before the introduction of the 1993 SNA. In those days GDP was
measured from the production side the total across industries was called ‘GDP at
factor cost’, and this excluded all indirect taxes. When GDP was measured from
the expenditure side, the total was called ‘GDP at market prices’, and this included
indirect taxes. The difference between the two measures was called the ‘factorcost adjustment’.

3

To better identify regional differences, Denmark is split into three groups of NUTS-3 regions:

DK01 Hovedstadsreg (DK001 + DK002 + DK003 + DK004 + DK007)
DK02 Øst for Storebaelt (DK005 + DK006)
DK03 Vest for Storebaelt (DK008 + DK009 + DK00A + DK00B + DK00C + DK00D + DK0E + DK00F)
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Under the 1993 SNA, the term ‘GDP at factor cost’ is no longer used. Instead, in
the European national and regional accounts, value-added is measured at ‘basic
prices’ (ie excluding ‘taxes on products’, mainly VAT and excise duties) and the
total across industries is termed ‘gross value added at basic prices’, or GVA for
short. This is the concept that has replaced GDP at factor cost. The term ‘GDP’ is
reserved for GDP at market prices and is normally published only for the national
economy as a whole. The relationship between GDP and GVA at national level is
simply:

GDP at market prices = GVA at basic prices + all taxes, less subsidies, on products
For the regional accounts, where the basis for calculation is the production side, the
principal aggregate output measure for any region is GVA. The sum of GVA
across regions plus ‘extra-regio’ (eg in the UK, the value added of the Continental
Shelf) is equal to the aggregate GVA at basic prices that is published regularly as
the value added of the economy measured from the production side. The end result
is that the new basic prices measure of GVA stands somewhere in between the
lower and upper bounds defined by the factor cost and market price measures,
respectively.
(b) Sectoral detail
Most of the data within the economic accounts section is available by sector. The
sectoral definitions have changed between ESA79 and ESA95. For the ESA79
data the most detailed NUTS-2 breakdown was known as the RR17 (see Table
3.2), which could be aggregated into larger categories (R6 and R3).
TABLE 3.2: NOMENCLATURE OF NACE-CLIO BRANCHES RR17
Sector Heading
Codes (RR17)
Agriculture, hunting, forestry and fishing

B01

Fuel and power products

B06

Manufactured products
Ferrous and non-ferrous ores and metals, other than radioactive

B13

Non-metallic minerals and mineral products

B15

Chemical products

B17

Metal products, machinery, equipment and electrical goods

B24

Transport equipment

B28

Food, beverages, and tobacco

B36

Textiles and clothing, leather and footwear

B42

Paper and printing products

B47

Products of various industries (ie other manufacturing)

B50

Building and construction

B53

Market Services
Recovery, repair, trade, lodging and catering services

B58

Transport and communication services

B60

Services of credit and insurance institutions

B69

Other market services

B74

Non-market services

B86

Imputed output of bank services

B69B
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The ESA95 data have been reclassified, although for broad sectors there is a
reasonable degree of comparability. Table 3.3 shows how Cambridge
Econometrics has adapted its own sectoral coverage of regional data in its
European Regional Prospects report by forming a link between the new and old
categories – the bold lines indicate a sector that appears in a more aggregated, fivesector definition.
TABLE 3.3: SECTORAL LINKS BETWEEN NACE-CLIO AND ESA95
Sector Heading
ESA95 Sections ESA79 Codes
Agriculture, hunting, forestry and fishing

A+B

Energy and Manufacturing

C+D+E

B01

Mining and quarrying + Electricity, gas and water supply

C+E

B06

Manufacture of food products, beverages and tobacco

DA

B36

Manufacture of textiles and textile products + Manufacture of

DB + DC

B42

DF + DG + DH

B13 + B17 + B50

leather and leather products
Manufacture of coke, refined petroleum products and nuclear
fuel + Manufacture of chemicals, chemical products and man-

(part)

made fibres + Manufacture of rubber and plastic products
Manufacture of electrical and optical equipment

DL

B24 (part)

Manufacture of transport equipment

DM

B28

Other Manufacturing (Manufacture of wood and wood products DD + DE + DN +
+ Manufacture of pulp, paper and paper products; publishing

DI + DJ + DK

B15 + B24 (part)
+ B47 + B50
(part)

and printing + Manufacture of other non-metallic mineral
products + Manufacture of basic metals and fabricated metal
products + Manufacture of machinery and equipment n.e.c. +
Manufacturing n.e.c.)
Construction

F

B53

Market Services

G+H+I+J+K

B 68

Wholesale and retail trade; repair of motor vehicles,

G

B58 (part)

Hotels and restaurants

H

B58 (part)

Transport, storage and communication

I

B60

Financial intermediation

J

B69

Real estate, renting and business activities

K

B74

Non-market services

L + M + N + O + P B86

motorcycles and personal and household goods

(Public administration and defence; compulsory social security
+ Education + Health and social work + Other community,
social and personal service activities + Private households with
employed persons + Extra-territorial organisations and bodies)

The two sets of data (ESA79 and ESA95) coexist on the Regio database. However,
the ESA95 data typically start in 1995, whereas the ESA79 data range from 1975
through to 1997, though often they end in the early 1990s depending on the
indicator/country/region in question. It is one of the major challenges of the data work
on the project to blend these two systems together so that a consistent time series can
be established which makes use of both sources.
• Education
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The data come from two surveys, one in 1979 and the other in 1997, and include
information on pupils and students by educational level, gender and age.
• Community Labour Force Survey
Data on unemployment (age and gender), the active population, employed persons
(part and full time), population and number of households.
• Migration
Internal (EU15) and international movement of labour, both by gender and age group.
This is potentially an important indicator, as it challenges the belief that the
dependency ratio is mostly constant and not of interest in examining competitiveness.
On the contrary, inward migration into western Europe (and away from eastern
Europe) of young, qualified, workers is a development in recent years which has
supported growth of the labour force in what would otherwise be ageing economies.
• Science and Technology
R&D expenditure and personnel by institutional sector (eg government, business, etc).
Employment in high-tech sectors, and European patent applications (including a hightech subset).
• Health
Birth and death rates, various hospital and disease-related statistics.
• Tourism
Resident and establishment information.
• Transport and Energy
For energy, there are data on electricity capacity and consumption. For transport,
there are data on air freight and passenger numbers, the length of road, rail and
waterway networks, and sea transport of freight.
• Unemployment
Long-term unemployment, together with various types of unemployment rate, by age
and gender.
Other Eurostat The other source of regional data is the Structural Business Statistics (SBS) contained
databases in Theme 4 of NEWCRONOS.
The coverage of variables is more restricted, limited to number of local units, wages &
salaries, gross investment and employment, but there is, in principle, a more detailed
sectoral breakdown.
Quality and Although the databases generally have the capacity to go back to around 1975, few
quantity of data actually do. Indeed, some of the data, particularly the detailed sectoral
coverage information, can be very sparse or entirely missing. There are also occasional
anomalies in the data, and there are also potential inconsistencies between the ESA79
and ESA95 economic accounts data due to the change in definitions.
It should also be noted that data denominated in currency (eg output, investment) are
usually in current prices. A PPP version of regional GDP is also available, but as
PPPs are not designed for comparison over time, current price data were converted to
constant 1995 prices. The conversion was done using sectoral price indices for each
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country from the AMECO database of the European Commission (DG Economic and
Financial Affairs).

OECD territorial The OECD has for some time now been establishing a regional database to provide a
database better understanding for implementing of territorial development strategies and
policies. The OECD’s current territorial database encompasses demographic,
economic and social data at two sub-national administrative levels: that of large
regions (TL2 = some 300 regions in the 29 OECD Member countries) and small
regions (TL3 = approximately 2,300 regions). What is more, these levels are officially
established and relatively stable in all Member countries and are used by many of
them as a framework for implementing regional policies.
The data base is organised around three major themes: settlement structure, economic
structure and social aspects (see Table 3.4) and is also being enlarged in two
directions:
1 Statistics and indicators to help evaluate the impact of the three dimensions of
territorial development policies:
(a) Spatial
(b) Economic
(c) Social/environmental
2 Data to address the issue of sustainable development, ie focused on social and
environmental aspects.
TABLE 3.4: STATISTICAL INDICATORS IN THE OECD TERRITORIAL
DATABASE
Settlement Structure
Economic Structure
Social Aspects
Population

Labour force

Demography

Density

Employment

Income

Unemployment

Education

GDP

Households
Health

The indicator coverage is currently being extended in two directions:
1 Commuting Workers and/or Employment at the place of work (territorial level 3).
These data will be used for evaluating the impact of commuting on regional disparity
in GDP per capita; deriving an economic indicator of geographic location; and
computing a corrected measure of average labour productivity.
2 Environmental Indicators (territorial level 2).
Data are organised under four main themes: Sustainable use of Natural Resources;
Sustainable Use of Non-Renewable Resources; Pollution; Climate change.
Subsequent investigation of this database discovered that the main source for
European data was, in fact, Eurostat’s Regio database. Therefore there was little to be
gained from using this source and it was not pursued any further.

National databases Aside from the data provided by Eurostat and the OECD, there are other national
(EU15) sources which can be used as supplements. This section reports on the findings of
enquiries made to see the extent of this coverage. The response tables are divided into
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outcome measures and input types as required by DG Regio. A response of n/a
implies either that the category is not applicable, or that the information was not
available at the time of the review.
Belgium Table 3.5 provides an assessment from the Belgian consultant of regional data
availability, including coverage and a perception of the quality of the data.
TABLE 3.5: REGIONAL DATA AVAILABILITY - BELGIUM
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-2

7 industries

1980-2001

OK

n/a

GVA

NUTS-2

NACE 2-digit

1980-2001

OK

n/a

Employment

NUTS-2

NACE 2-digit

1980-1999 mostly OK

n/a

Employees

NUTS-2

Belgian NACE

1995-2001

good

n/a

Unemployment

NUTS-3

n/a

1990-2001

OK

n/a

Wages and salaries

NUTS-1

7 industries

1995-2001

OK

n/a

Hours worked

NUTS-1

7 industries

1995-2001

OK

n/a

Household incomes

NUTS-3

n/a

1980-2001

OK

n/a

Health indicators

NUTS-2

n/a

1998-2000

OK

n/a

Energy use

no

Sustainability

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
- road

no

- rail

no

- sea

no

- air

no

Infrastructure use/coverage
- road (kms)

NUTS-1

n/a

1995-2001

good

n/a

- rail (kms)

NUTS-0

n/a

1995-2001

good

n/a

- rail (passengers)

NUTS-0

n/a

1995-2001

good

n/a

- air (freight and passengers) NUTS-2

n/a

1995-2001

good

n/a

- sea (freight and

NUTS-2

NST

1995-2001

good

n/a

Internet penetration etc

NUTS-0

n/a

1998-2001

n/a

n/a

Household internet use

NUTS-0

n/a

1998-2001

n/a

n/a

Computer ownership

NUTS-0

n/a

1998-2001

n/a

n/a

Education level

NUTS-1

n/a

1999-2001

OK

n/a

Employment in high tech

NUTS-0

n/a

1998-2000 mostly OK

passengers)
Technological infrastructure

2 Human capital

3 Other factors affecting company productivity
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TABLE 3.5: REGIONAL DATA AVAILABILITY - BELGIUM
Property
Property prices

NUTS-3

n/a

1973-2001

OK

n/a

Commercial rents

n/a

n/a

n/a

n/a

n/a

Area

NUTS-3

n/a

n/a

OK

yes

Population

NUTS 3

n/a

1988-2001

OK

n/a

Migration flows

NUTS 3

n/a

1988-2001

OK

n/a

R&D

n/a

n/a

n/a

n/a

n/a

Patents

n/a

n/a

n/a

n/a

n/a

NUTS 1

Belgian NACE

1990-2001

OK

n/a

n/a

n/a

n/a

n/a

n/a

Demography

Innovation

Entrepreneurship
Bankruptcies and
compulsory agreements
Business registration

Denmark The country is defined as a NUTS-2 area, which is somewhat unsatisfactory due to the
regional differences, in particular the presence of the principal city, Copenhagen. For
this reason, research was carried out to see what data were available at NUTS-3, with
a view to creating ‘artificial’ NUTS-2 regions which were more representative of the
sub-national variation. Table 3.6 reports the results.
TABLE 3.6: REGIONAL DATA AVAILABILITY – DENMARK
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-3

27 industries

1993-2000

OK

yes

GVA

NUTS-3

4 industries

1993-2000

OK

yes

Employment

NUTS-3

4 industries

1993-2000

OK

yes

Employees

NUTS-3

27 industries,

1983-2001

good

no

various
categories4
Unemployment

NUTS-3

n/a

1988-2002

OK

no

Wages and salaries

NUTS-3

4 industries

1993-2000

OK

yes

Hours worked

NUTS-3

part/fulltime,

1995-99

good

n/a

1991-2000

very good n/a

1987-2001

good

age, gender5
Household incomes

NUTS-3

type of income,
education, family
types, and others.

Sustainability
Health expenditure

NUTS-3

gender x age x
service

4

Self-employed, co-working spouses, white-collar, blue-collar, unskilled, and others.

5

Also available by industry, but only at NUTS-0 level.
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TABLE 3.6: REGIONAL DATA AVAILABILITY – DENMARK
Energy use

NUTS-0

users x type

1975-2001

OK

partly

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
- road

NUTS-0

2 categories

1972-2001

good

no

- rail

NUTS-0

public x private,

1987-2001

good

no

constr/maintain
- sea

NUTS-0

2 categories

1987-2001

good

no

- air

NUTS-0

2 categories

1987-2001

good

no

NUTS-3

motorway /

1983-2001

good

yes

Infrastructure use/coverage
- road (kms)

other
- rail (kms)

NUTS-0

n/a

1981-2001

good

yes

- rail (passengers)

NUTS-3

n/a

1997-2001

OK

n/a

- air (freight and passengers) NUTS-3

9 airports

1984-2001

good

yes

- sea (freight and

NUTS-3

Various

1981-2001

good

yes

Internet penetration etc

NUTS-0

n/a

1996-2002

OK

n/a

Household internet use

NUTS-0

n/a

1996-2002

OK

n/a

Computer ownership

NUTS-0

n/a

1996-2002

OK

n/a

NUTS-3

gender, age,

1991-2002

good

no

1992-99

good

no

passengers)
Technological infrastructure

2 Human capital
Education level

migration status
Employment in high tech

NUTS-0

employees,
number of firms

3 Other factors affecting company productivity
Property
Property prices

NUTS-3

various types

1993-2001

good

no

Commercial rents

NUTS-0

8 industries

1999

OK

no

Area

NUTS-3

n/a

1985-2000

good

yes

Population

NUTS-3

gender, age ,

1979-2002

good

yes

Migration flows

NUTS-3

1980-2001

good

yes

1989-2000

good

Yes

industry x area x 1988-2002

good

n/a

good

n/a

Demography

marital status
gender, age,
destination/origin
Innovation
R&D

NUTS-3

Patents

NUTS-3

Public, private

nationality
Entrepreneurship
Bankruptcies and

n/a

n/a

compulsory agreements
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TABLE 3.6: REGIONAL DATA AVAILABILITY – DENMARK
Business registration

NUTS-3

593 industries

1980-99

good

n/a

(until 1992), 820
industries
thereafter

Germany
TABLE 3.7: REGIONAL DATA AVAILABILITY - GERMANY

Indicator

Spatial Level

Sectors

Coverage

Quality

Eurostat
Compati
ble

Outcomes
GDP

NUTS1

n/a

1990-2002

n/a

Yes

GVA

NUTS1

6

1990-2002

n/a

Yes

Employment

NUTS1

6

1990-2002

n/a

Yes

Employees

NUTS1

6

1990-2002

n/a

Yes

Unemployment

NUTS1

n/a

1990-2002

n/a

Yes

Wages and salaries

NUTS1

6

1990-2002

n/a

Yes

Hours worked

n/a

n/a

n/a

n/a

n/a

Household incomes

NUTS1

n/a

1990-2002

n/a

No

1990-2002

n/a

n/a

n/a

n/a

n/a

n/a

Sustainability
Health expenditure
Energy use

NUTS1
n/a

By function of
health care

Inputs
1 Basic infrastructure and accessibility
Infrastructure
investment
- road

n/a

n/a

n/a

n/a

n/a

- rail

n/a

n/a

n/a

n/a

n/a

- sea

n/a

n/a

n/a

n/a

n/a

- air

n/a

n/a

n/a

n/a

n/a

- road (kms)

n/a

n/a

n/a

n/a

n/a

- rail (kms)

n/a

n/a

n/a

n/a

n/a

- rail (passengers)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Infrastructure
use/coverage

- air (freight and
passengers)
- sea (freight and
passengers)
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TABLE 3.7: REGIONAL DATA AVAILABILITY - GERMANY

Indicator

Spatial Level

Sectors

Coverage

Quality

Eurostat
Compati
ble

Technological
infrastructure
Internet penetration etc

n/a

n/a

n/a

n/a

n/a

Household internet use

n/a

n/a

n/a

n/a

n/a

Computer ownership

n/a

n/a

n/a

n/a

n/a

2 Human capital
Education level

NUTS1

n/a

1975-2001

n/a

n/a

Employment in high
tech

n/a

n/a

n/a

n/a

n/a

3 Other factors affecting company productivity
Property
Property prices

Land prices

n/a

n/a

n/a

n/a

Commercial rents

n/a

n/a

n/a

n/a

n/a

Area

NUTS1

n/a

n/a

n/a

Yes

Population

NUTS1

n/a

1950-2050

n/a

Yes

Migration flows

NUTS0

n/a

1991-2001

n/a

n/a

R&D

n/a

n/a

n/a

n/a

n/a

Patents

n/a

n/a

n/a

n/a

n/a

compulsory agreements

NUTS0

n/a

2000-02

n/a

n/a

Business registration

NUTS0

n/a

2000-02

n/a

n/a

Demography

Innovation

Entrepreneurship
Bankruptcies and

Greece
TABLE 3.8: REGIONAL DATA AVAILABILITY – GREECE
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-3

13 branches

1970,

Good

1974-95
n/a

ESA79
(yes)

1995-99
ESA95
(yes)

GVA

NUTS-3

17 industries

1995-99

Good

ESA95

Employment

NUTS-2

17 industries,

1995-99

Good

ESA95

full and part-

1981-2001

Good

LFS (yes)

(yes)
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TABLE 3.8: REGIONAL DATA AVAILABILITY – GREECE
time
Employees

NUTS-2

17 industries

1981-2001

Good

LFS (yes)

Unemployment

NUTS-2

age, duration,

1981-2001

Good

LFS (yes)

education level,
gender
Wages and salaries

NUTS-2

17 industries

1998-2001

Good

LFS (yes)

Hours worked

NUTS-2

17 industries

1981-2001

Good

LFS (yes)

Household incomes

n/a

n/a

n/a

n/a

n/a

number of

various

Good

n/a

1990-2000

OK

Sustainability
Health expenditure

NUTS-3

hospitals, patients,
doctors, etc
Energy use

NUTS-3

households,
commercial,
industry

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
Investment by sector

NUTS-2

17 industries

1995-99

Good

ESA95

- road

n/a

n/a

n/a

n/a

n/a

- rail

n/a

n/a

n/a

n/a

n/a

- sea

n/a

n/a

n/a

n/a

n/a

- air

n/a

n/a

n/a

n/a

n/a

- road (kms)

n/a

n/a

n/a

n/a

n/a

- rail (kms)

n/a

n/a

n/a

n/a

n/a

- rail (freight)

NUTS-2

n/a

1990-2002

OK

n/a

- air (freight and passengers) NUTS-2

n/a

1980-2002

OK

n/a

- sea (freight and

NUTS-2

n/a

1990-2002

OK

n/a

Internet penetration etc

n/a

n/a

n/a

n/a

n/a

Household internet use

n/a

n/a

n/a

n/a

n/a

Computer ownership

NUTS-2

n/a

1988,

Good

n/a

1955-2001

OK

yes

1955-2001

OK

yes

1981-2001

Good

LFS (yes)

Infrastructure use/coverage

passengers)
Technological infrastructure

1994, 1999
2 Human capital
Education employees

NUTS-3

primary,
secondary,
university

Education level

NUTS-3

age, gender,
origin

Employment in high tech

NUTS-2

n/a

3 Other factors affecting company productivity
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TABLE 3.8: REGIONAL DATA AVAILABILITY – GREECE
Property
Commercial prices

Athens

n/a

1993-2001

Good

n/a

Commercial rents

n/a

n/a

n/a

n/a

n/a

Area

n/a

n/a

n/a

n/a

n/a

Population

NUTS-3

age x gender

1956-1999

Good

Yes

Migration flows

NUTS-3

gender, age,

1980-2000

OK

Yes

Good

Yes

Good

n/a

Demography

destination/origin
Innovation
R&D

NUTS-2

business, public, biannually
higher education

Patents

NUTS-3

1989-1999

industry x area x 1988-2002
nationality

Entrepreneurship
Bankruptcies and

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

compulsory agreements
Business registration

Spain
TABLE 3.9: REGIONAL DATA AVAILABILITY - SPAIN
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-1

n/a

1980-95

good

yes6

good

yes

good

yes

1995-2001
GVA

Employment

NUTS-2

NUTS-2

17 branches

1980-1996

30 branches

1995-1999

6 branches

2000-2001

17 branches

1980-1996

30 branches

1995-1999

6 branches

2000

no branches

2001

Employees

n/a

n/a

n/a

n/a

n/a

Unemployment

NUTS-2

4 sectors

1980-2002

good

yes

Wages and salaries

NUTS-2

3 sectors

1996-2002

good

yes

Hours worked

NUTS-2

3 sectors

1992-2002

good

yes

Household incomes

NUTS-2

n/a

1980-1996

good

yes

good

yes

1995-2001
Sustainability
Health expenditure

6

NUTS-2

n/a

1997-2002

Methodological changes: before 1995, data are under SEC-79 and after 1995 data are under SEC-95. This covers

GDP, GVA, employment, and wages and salaries.
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TABLE 3.9: REGIONAL DATA AVAILABILITY - SPAIN
Energy use

NUTS-2

n/a

1990-2001

good

yes

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
- road

NUTS-2

n/a

1964-98

OK

n/a

- rail

NUTS-2

n/a

1964-98

OK

n/a

- sea

NUTS-2

n/a

1964-98

OK

n/a

- air

NUTS-2

n/a

1964-98

OK

n/a

- road (kms)

NUTS-2

n/a

1955-2000

good

n/a

- rail (kms)

NUTS-2

n/a

1997

good

n/a

- rail (passengers)

NUTS-0

n/a

n/a

n/a

n/a

- air (freight and passengers) NUTS-2

n/a

1999-2000

good

n/a

- sea (freight and

freight

1980,

good

n/a

Infrastructure use/coverage

NUTS-2

passengers)

passengers

1985, 1990,
1995-2000

Technological infrastructure
Internet penetration etc

NUTS-2

n/a

1997-2002

good

yes

Household internet use

NUTS-2

n/a

2002

good

yes

Computer ownership

NUTS-2

n/a

2002

good

yes

NUTS-2

n/a

1964-2000

ok

no

NUTS-2

n/a

2000

good

n/a

2 Human capital
Education level
7

Employment in high tech

3 Other factors affecting company productivity
Property
Property prices

NUTS-2

house prices

1987-2002

good

n/a

Commercial rents

n/a

n/a

n/a

n/a

n/a

Area

NUTS-2

n/a

n/a

good

yes

Population

NUTS-2

various ages

1900-2002

n/a

yes

Migration flows

NUTS-2

n/a

1992-2001

n/a

yes

Public sector,

1987-98

n/a

n/a

Demography

Innovation
R&D

NUTS-2

universities,
private firms8
Patents

NUTS-2

NO

1997-99

good

yes

NUTS-2

54 sectors

1999-

good

yes

Entrepreneurship
Bankruptcies and
compulsory agreements

2002

7

No regional data. Regional data available for value added in high tech.

8

62 sectors available at NUTS-0 level.

3-14

9

A Study on the Regional Factors of Competitiveness

TABLE 3.9: REGIONAL DATA AVAILABILITY - SPAIN
Business registration

NUTS-2

17 sectors

1994-2001

good

yes

France
TABLE 3.10: REGIONAL DATA AVAILABILITY - FRANCE

Indicator

Spatial Level

Sectors

Coverage

Quality

Eurostat
Compati
ble

Outcomes
GDP

NUTS-2

n/a

1975-2001

n/a

n/a

GVA

NUTS-2

5

1975-2001

n/a

n/a

Employment

NUTS-2

5

1975-2001

n/a

n/a

Employees

NUTS-1

n/a

n/a

n/a

n/a

Unemployment

NUTS-2

n/a

1975-2001

n/a

n/a

Wages and salaries

NUTS-2

n/a

1975-2001

n/a

n/a

Hours worked

NUTS-1

n/a

n/a

n/a

n/a

Household incomes

NUTS-1

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Sustainability
Health expenditure
Energy use

n/a
NUTS-1

Inputs
1 Basic infrastructure and accessibility
Infrastructure
investment
- road

n/a

n/a

n/a

n/a

n/a

- rail

n/a

n/a

n/a

n/a

n/a

- sea

n/a

n/a

n/a

n/a

n/a

- air

n/a

n/a

n/a

n/a

n/a

- road (kms)

n/a

n/a

n/a

n/a

n/a

- rail (kms)

n/a

n/a

n/a

n/a

n/a

NUTS-1

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Infrastructure
use/coverage

- rail (passengers)
- air (freight and
passengers)

NUTS-1

- sea (freight and
passengers)

NUTS-1

Technological
infrastructure
Internet penetration etc

9

n/a

Empresas por CCAA, actividad principal (grupos CNAE93) y estrato de asalariados.
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TABLE 3.10: REGIONAL DATA AVAILABILITY - FRANCE

Indicator

Spatial Level

Sectors

Coverage

Quality

Eurostat
Compati
ble

Household internet use

n/a

n/a

n/a

n/a

n/a

Computer ownership

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

2 Human capital
Education level

NUTS-1

Employment in high
n/a

tech

3 Other factors affecting company productivity
Property
Property prices

n/a

n/a

n/a

n/a

n/a

Commercial rents

n/a

n/a

n/a

n/a

n/a

Demography
Area

NUTS-2

n/a

n/a

n/a

n/a

Population

NUTS-2

n/a

1975-2001

n/a

n/a

Migration flows

NUTS-1

n/a

n/a

n/a

n/a

Innovation
R&D

n/a

n/a

n/a

n/a

n/a

Patents

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Entrepreneurship
Bankruptcies and
compulsory agreements

NUTS-1

Business registration

NUTS-1

Ireland
TABLE 3.11: REGIONAL DATA AVAILABILITY - IRELAND

Indicator

Spatial Level

Sectors

Coverage

Quality

Eurostat
Compati
ble

Outcomes
GDP

NUTS-1

8

Pre1980

very good

Yes

GVA

NUTS-3

3

1995-99

Ok

Yes

Employment

NUTS-2

11

1997

Very good

Yes

Employees

NUTS-1

11

1975

Good

No

Unemployment

NUTS-3

n/a

1997

Good

Yes

Wages and salaries

NUTS-1

27

Pre 1980

Good

No

Hours worked

NUTS-1

n/a

Pre 1980

Good

No

Household incomes

NUTS-3

n/a

1995-99

Good

Yes

NUTS-1

n/a

Pre 1980

Good

No

Sustainability
Health expenditure
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TABLE 3.11: REGIONAL DATA AVAILABILITY - IRELAND

Indicator
Energy use

Spatial Level

Sectors

NUTS-1

Eurostat
Compati
ble

Coverage

Quality

n/a

Pre 1980

Very good

Yes

Inputs
1 Basic infrastructure and accessibility
Infrastructure
investment
- road

NUTS-1

1

Pre 1980

poor

No

- rail

NUTS-1

2 (urban/national)

Pre 1980

good

No

- sea

n/a

Private

n/a

n/a

n/a

- air

n/a

Public/Private

n/a

n/a

n/a

- road (kms)

NUTS-3

3

Pre1980

Good

No

- rail (kms)

NUTS-3

2

Pre1980

Good

No

- rail (passengers)

NUTS-1

n/a

Pre 1980

Good

No

- air (freight and

NUTS-1
2

Pre 1980

Good

Infrastructure
use/coverage

No

passengers)
- sea (freight and

NUTS-2

No

passengers)

2

Pre 1980

Good

Technological
infrastructure
Internet penetration etc

NUTS-1

n/a

2000

Ok

No

Household internet use

NUTS-1

n/a

2000

Ok

No

Computer ownership

NUTS-2

n/a

2000

Ok

No

NUTS-3

n/a

ok

No

Good

Yes

2 Human capital
Census
Education level

1991

Employment in high
tech

1997
NUTS-1

As defined

3 Other factors affecting company productivity
Property
Property prices

n/a

n/a

n/a

n/a

n/a

Commercial rents

n/a

n/a

n/a

n/a

n/a

NUTS-3

n/a

n/a

good

Yes

Pre 1980

Good

Yes

Demography
Area

Census, annual
estimates for NUTS
1

Population

NUTS-3

Migration flows

NUTS-3

Inter-censal

NUTS-1

n/a

Pre 1980

Ok (net
migration)

No

Innovation
R&D

n/a
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TABLE 3.11: REGIONAL DATA AVAILABILITY - IRELAND

Indicator
Patents

Spatial Level
NUTS-1

Sectors

Coverage

Quality

Eurostat
Compati
ble

n/a

n/a

n/a

No

Entrepreneurship
Bankruptcies and
compulsory agreements

n/a

n/a

n/a

n/a

n/a

Business registration

n/a

n/a

n/a

n/a

n/a

Italy It was noted that some indicators are available before 1995 but often (almost entirely
for economic data) the two series are not consistent. For many data it is also difficult
to explain the sampling method, so that quality issues are uncertain. It also seems that
many data are not compatible with Eurostat’s Regio data.
TABLE 3.12: REGIONAL DATA AVAILABILITY – ITALY
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-2

n/a

1995-2000 OK

Yes

GVA

NUTS-2

30 industries

1995-2000 OK

Yes

Employment

NUTS-2

30 industries

1995-2001 OK

n/a

Employees

NUTS-2

30 industries or

1995-2001

OK

n/a

age or gender
Unemployment

NUTS-2

age x gender

1993-2000

OK

n/a

Wages and salaries

NUTS-2

30 industries

1995-2000 OK

n/a

Hours worked

n/a

n/a

n/a

n/a

n/a

Household incomes10

NUTS-2

Total

1995-2000

OK

n/a

Health expenditure

NUTS-2

Total

1995-2000

OK

n/a

Energy use

n/a

n/a

n/a

n/a

n/a

Sustainability

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
- road

n/a

n/a

n/a

n/a

n/a

- rail

n/a

n/a

n/a

n/a

n/a

- sea

n/a

n/a

n/a

n/a

n/a

- air

n/a

n/a

n/a

n/a

n/a

- road (kms)

n/a

n/a

n/a

n/a

n/a

- rail (kms)

n/a

n/a

n/a

n/a

n/a

- rail (passengers)

n/a

n/a

n/a

n/a

n/a

Infrastructure use/coverage

10

Data come from primary distribution of GDP.
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TABLE 3.12: REGIONAL DATA AVAILABILITY – ITALY
- air (freight and

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Internet penetration etc

n/a

n/a

n/a

n/a

n/a

Household internet use

n/a

n/a

n/a

n/a

n/a

Computer ownership

n/a

n/a

n/a

n/a

n/a

Education level

NUTS-2

Level

1985-1997

OK

n/a

Employment in high tech

n/a

n/a

n/a

n/a

n/a

passengers)
- sea (freight and
passengers)
Technological
infrastructure

2 Human capital

3 Other factors affecting company productivity
Property
Property prices

n/a

n/a

n/a

n/a

n/a

Commercial rents

n/a

n/a

n/a

n/a

n/a

Area

n/a

n/a

n/a

n/a

n/a

Population

NUTS-3

Age x gender

1951-2000

OK

n/a

Migration flows

n/a

n/a

n/a

n/a

n/a

R&D

NUTS-2

Total

1995-2000

OK

n/a

Patents

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

NUTS-3

30 industries

1995-2000 OK

n/a

Demography

Innovation

Entrepreneurship
Bankruptcies and
compulsory agreements
Business registration

Luxembourg Enquiries were made to the Luxembourg statistical office without any results.

The Netherlands The consultant has noted that more detailed information is available for river
transport, but the likelihood is that it would be incompatible with Eurostat data.
TABLE 3.13: REGIONAL DATA AVAILABILITY – THE NETHERLANDS
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-3

Complete

1995-2000 good

Yes

GVA

NUTS-3

Complete

1995-2000 good

Yes

Employment

NUTS-4

Complete

1993-2001 good

Yes

Employees

NUTS-4

Complete

1993-2001 good

Yes

Unemployment

NUTS-1

1989-2002

Yes

n/a
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TABLE 3.13: REGIONAL DATA AVAILABILITY – THE NETHERLANDS
Wages and salaries

NUTS-3

complete

1995-2000

ok

Yes

Hours worked

NUTS-0

complete

1995-2000 good

Yes

Household incomes

NUTS-0

complete

1990-2000

good

Yes

Health expenditure

NUTS-0

n/a

1998-2001

good

Yes

Energy use

NUTS-0

+/- 10 sectors

1993-2001

good

Yes

1992-2000

good

Yes

1986-

good

Yes

Sustainability

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
- road

NUTS-0

n/a

- rail

NUTS-0

n/a

1996/7
- sea/river

NUTS-0

n/a

1992-2000 good

Yes

- air

NUTS-0

n/a

1986-

good

Yes

1996/7
Infrastructure use/coverage
- road (in hectares)

NUTS-4

n/a

86/93/96

good

Yes

- rail (in hectares)

NUTS-4

n/a

86/93/96

good

Yes

- rail (passengers)

NUTS-2

n/a

1985-2001

good

Yes

- air (freight and

NUTS-0

Five airports

1999-2001 good

Yes

NUTS-0

Twelve ports

1998-2001 good

Yes

Internet penetration etc

n/a

n/a

2001

good

Yes

Household internet use

n/a

n/a

2001

good

Yes

Computer ownership

n/a

n/a

2001

good

Yes

Education level

NUTS-0

n/a

1990-2001

good

Yes

Employment in high tech

NUTS-4

n/a

1993-2001

doubtful

Yes

passengers)
- sea/river (freight and
passengers)
Technological
infrastructure

2 Human capital

3 Other factors affecting company productivity
Property
Property prices

NUTS-4

N/A

1997-2002 good

Yes

Commercial rents

n/a

n/a

n/a

good

No

Area

NUTS-4

n/a

n/a

good

Yes

Population

NUTS-4

n/a

1960-2002

good

Yes

Migration flows

NUTS-4

n/a

1988-2001

good

Yes

Industry/service

1996-1999 good

Yes

Demography

Innovation
R&D

NUTS-2
s
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TABLE 3.13: REGIONAL DATA AVAILABILITY – THE NETHERLANDS
Patents

NUTS-0

Various sectors

n/a

good

No

NUTS-2

9 sectors

1993-2001 good

Yes

NUTS-0

10 sectors

1993-2001 good

Yes

Entrepreneurship
Bankruptcies and
compulsory agreements
Business registration

Austria
TABLE 3.14: REGIONAL DATA AVAILABILITY – AUSTRIA
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-2

GVA ST.AT

NUTS-2

Employment

NUTS-2

16 industries

1995-1999

ok

Yes

15 industries

1995-2000

15 industries

1995-2000

ok

Yes

3 industries;

1995-2001

ok

Yes

gender, age (6)

1995-2000

15 industries
Employees

NUTS-2

NACE

1995-2002

good

No

Unemployment

NUTS-3

gender, age (2)

1993-2001

ok

yes

NUTS-2

gender

1972-2002

no

total

1961-2002

no

Wages and salaries

NUTS-2

15

1995-2000

ok

Yes

Hours worked

NUTS-2

n/a

1995-2001

ok

Yes (LFS)

Household incomes

NUTS-0

1995-2001

ok

n/a

Health expenditure

NUTS-0

1995-2001

ok

Yes

Energy use

NUTS-0

1969-2001

n/a

Yes

Sustainability

only electricity

NUTS-2

1994-2000

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
- road

n/a

n/a

n/a

n/a

n/a

- rail

n/a

n/a

n/a

n/a

n/a

- sea

n/a

n/a

n/a

n/a

n/a

- air

n/a

n/a

n/a

n/a

n/a

NUTS-2

Motorway

1989-2001

ok

Yes

Other roads

1993-2000

ok

Yes

Infrastructure use/coverage
- road (kms)

- rail (kms)

NUTS-2

n/a

1978-1997

ok

Yes

- rail (passengers)

NUTS-0

class

1989-2000

ok

Yes

- air (freight and

NUTS-2

n/a

1978-1998

ok

Yes

passengers)
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TABLE 3.14: REGIONAL DATA AVAILABILITY – AUSTRIA
- sea (freight and

n/a

n/a

n/a

n/a

n/a

Internet penetration etc

NUTS-0

n/a

1991-2001

n/a

Yes

Household internet use

NUTS-0

n/a

2000

n/a

Yes

Computer ownership

NUTS-0

n/a

1990-2001

n/a

Yes

Education level

NUTS-2

5

1995-2001

medium

Yes (LFS)

Employment in high tech

NUTS-2

Group (2)

1994-2001

n/a

Yes

passengers)
Technological
infrastructure

2 Human capital

3 Other factors affecting company productivity
Property
Property prices

n/a

n/a

n/a

n/a

n/a

Commercial rents

n/a

n/a

n/a

n/a

n/a

Demography
Area

NUTS-3

n/a

n/a

ok

yes

Population

NUTS-2

age

1961-2050

ok

yes

ST.AT

NUTS-3

n/a

census

n/a

n/a

1992-1994, ok

yes

(2001)
Migration flows

NUTS-2

Gender, age (5)

1996-1999
(Pop. Flows) ST.AT

NUTS-4

n/a

1995-2001

ok

yes

R&D

NUTS-2

4

1993, 1998 n/a

yes

Patents

NUTS-3

8

1989-2000

n/a

yes

NUTS-2

24

1981-2002

medium

No

NUTS-2

n/a

1993-2001

ok

No

Innovation

Entrepreneurship
Bankruptcies and
compulsory agreements
Business registration

Portugal
TABLE 3.15: REGIONAL DATA AVAILABILITY – PORTUGAL

Indicator

Eurostat
Compati
ble

Spatial Level

Sectors

Coverage

Quality

GDP

NUTS-2/3

n/a

1995-1999

n/a

n/a

GVA

NUTS-3

59

1995-1999

n/a

n/a

Employment

NUTS-3

59

1995-1999

n/a

n/a

Employees

NUTS-3

59

1995-1999

n/a

n/a

Outcomes
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TABLE 3.15: REGIONAL DATA AVAILABILITY – PORTUGAL

Indicator

Eurostat
Compati
ble

Spatial Level

Sectors

Coverage

Quality

Unemployment

NUTS-2

n/a

1992-2001

n/a

n/a

Wages and salaries

NUTS-2

59

1995-1999

n/a

n/a

Hours worked

NUTS-2

n/a

1995-1999

n/a

n/a

Household incomes

NUTS-2

n/a

1995-1999

n/a

n/a

Sustainability
Health expenditure

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Domestic,
NUTS-2

Agriculture

1995-2001

Industry

Energy use
Inputs
1 Basic infrastructure and accessibility
Infrastructure
investment
- road

NUTS-0

n/a

1995-2001

n/a

n/a

- rail

NUTS-0

n/a

1995-2001

n/a

n/a

- sea

NUTS-0

n/a

1995-2001

n/a

n/a

- air

NUTS-0

n/a

1995-2001

n/a

n/a

Infrastructure
use/coverage
- road (kms)

NUTS-2

n/a

1995-2001

n/a

n/a

- rail (kms)

NUTS-2

n/a

1995-2001

n/a

n/a

- rail (passengers)

NUTS-0

n/a

1995-2001

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

- air (freight and
passengers)
- sea (freight and
passengers)

n/a
n/a
n/a
n/a

Technological
infrastructure
Internet penetration etc

NUTS-0

n/a

1995-2001

n/a

n/a

Household internet use

NUTS-0

n/a

1995-2001

n/a

n/a

Computer ownership

NUTS-0

n/a

1995-2001

n/a

n/a

1991, 2001

n/a

n/a

n/a

n/a

2 Human capital
Education level

NUTS-0

n/a

n/a

n/a

Employment in high
tech

n/a

3 Other factors affecting company productivity
Property
Property prices
Commercial rents

n/a
n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
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TABLE 3.15: REGIONAL DATA AVAILABILITY – PORTUGAL

Indicator

Spatial Level

Sectors

Coverage

Quality

Eurostat
Compati
ble

Demography
Area

n/a

n/a

n/a

n/a

n/a

Population

n/a

n/a

n/a

n/a

n/a

NUTS-2

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

NUTS-2

n/a

1989-2000

n/a

n/a

n/a

n/a

n/a

n/a

Migration flows

2001

Innovation
R&D
Patents
Entrepreneurship
Bankruptcies and
compulsory agreements
Business registration

NUTS-2
NUTS-3

n/a

1997-2001

24

1995-2001

Finland
TABLE 3.16: REGIONAL DATA AVAILABILITY - FINLAND
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP
GVA

11

NUTS-3

27 sectors

1995-2000

n/a

yes

NUTS-3

27 sectors

1995-2000

Good

yes

12

Employment

NUTS-3

27 sectors

1995-2000

Good

yes

Employees

n/a

n/a

n/a

n/a

n/a

Unemployment

n/a

n/a

n/a

n/a

n/a

Wages and salaries

NUTS-3

27 sectors

1995-2000

Good

yes

Hours worked

n/a

n/a

n/a

n/a

n/a

Household incomes

n/a

n/a

n/a

n/a

n/a

Health expenditure

n/a

n/a

n/a

n/a

n/a

Energy use

NUTS-0

n/a

n/a

n/a

n/a

Sustainability

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
Investment by sector

NUTS-3

27 sectors

1995-2000

Good

yes

- road

n/a

n/a

n/a

n/a

n/a

- rail

n/a

n/a

n/a

n/a

n/a

- sea

n/a

n/a

n/a

n/a

n/a

11

Earlier years (1978 - 1994) are available with less sectoral detail , but there are some comparability problems.

12

Part-time / full-time split also available from labour force studies.
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TABLE 3.16: REGIONAL DATA AVAILABILITY - FINLAND
- air

n/a

n/a

n/a

n/a

n/a

- road (kms)

NUTS-2

n/a

n/a

n/a

n/a

- rail (kms)

NUTS-0

n/a

n/a

n/a

n/a

- road (travelers)

NUTS-3

n/a

2001,

n/a

n/a

n/a

n/a

n/a

Infrastructure use/coverage

possibly
earlier years
- rail (passengers)

NUTS-0

- air (freight and passengers) NUTS-3

by airport

n/a

n/a

n/a

- sea (freight and

NUTS-3

by port

n/a

n/a

n/a

Internet penetration etc

n/a

n/a

n/a

n/a

n/a

Household internet use

n/a

n/a

n/a

n/a

n/a

Computer ownership

n/a

n/a

n/a

n/a

n/a

education level

n/a

n/a

n/a

n/a

n/a

n/a

passengers)
Technological infrastructure

2 Human capital
Education level

NUTS-3

x age x gender
Employment in high tech13

n/a

n/a

3 Other factors affecting company productivity
Property
Property prices

NUTS-2

major cities

n/a

n/a

n/a

Commercial rents

NUTS-2

major cities

n/a

n/a

n/a

Area

n/a

n/a

n/a

n/a

n/a

Population

NUTS-3

n/a

n/a

n/a

n/a

Migration flows

NUTS-3

domestic in/out

1951-2002

n/a

n/a

2000, and

n/a

n/a

Demography

foreign in/out
Innovation
R&D

NUTS-3

n/a

some earlier
years
Patents

NUTS-0

n/a

n/a

n/a

n/a

NUTS-3

n/a

n/a

n/a

n/a

NUTS-3

n/a

n/a

n/a

n/a

Entrepreneurship
Bankruptcies and
compulsory agreements
Business registration

Sweden On the property market, it is noted that there are various data on property prices and
commercial rents. For instance ISA (Invest in Sweden Agency) gives ‘rent
information’ for the counties in Sweden. The problem is, however, that it is hard to
13

Available from regional accounts, employment by 27 sectors.
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find reasonable averages for whole counties, meaning that it is even harder to make
comparisons between regions in different countries.
TABLE 3.17: REGIONAL DATA AVAILABILITY - SWEDEN
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-3

17

1993-

good

yes

GVA

NUTS-3

17

1993-

good

yes

Employment14

NUTS-3

10

1976-

good

yes

Unemployment

NUTS-3

n/a

1976-

good

yes

Wages and salaries

NUTS-3

5-digit SIC

1990-

good

no

Hours worked

n/a

n/a

n/a

n/a

n/a

Household incomes

NUTS-3

n/a

1993-

good

yes

Life expectancy at birth

NUTS-3

n/a

n/a

good

n/a

Energy use

NUTS-3

3

n/a

n/a

Sustainability

1990,-95, 00

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
Fixed gross investment

NUTS-2

n/a

1993-

Good

yes

- road (kms)

NUTS-3

type of road

1995-

good

n/a

- rail (kms)

n/a

n/a

n/a

n/a

n/a

- rail (passengers)

n/a

n/a

n/a

n/a

n/a

n/a

1990-

OK

Yes

NUTS-3

n/a

1996-

OK

Yes

Internet penetration etc

n/a

n/a

n/a

n/a

n/a

Household internet use

n/a

n/a

n/a

n/a

n/a

Computer ownership

n/a

n/a

n/a

n/a

n/a

Education level

NUTS-3

8 levels

2000

good

Yes

Employment in high tech

NUTS-3

5-digit SIC

1999

good

Yes

n/a

n/a

n/a

Infrastructure use/coverage

- air (freight and passengers) Air-port
level
- sea (freight and
passengers)
Technological infrastructure

2 Human capital

3 Other factors affecting company productivity
Property
Property prices

14

n/a

n/a

Number of persons employed.
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TABLE 3.17: REGIONAL DATA AVAILABILITY - SWEDEN
Commercial rents

n/a

n/a

n/a

n/a

n/a

Area (Land)

NUTS-3

n/a

1952-

Good

yes

Population

NUTS-3

n/a

1968-

good

Yes

Migration flows

NUTS-3

n/a

1968-

good

Yes

R&D15

NUTS-3

n/a

1997, 1999 n/a

n/a

Patents

n/a

n/a

n/a

n/a

n/a

NUTS-3

excl agriculture, intermittent

n/a

no

OK

No

Demography

Innovation

Entrepreneurship
Bankruptcies and
16

compulsory agreements
Business registration

forestry & fishing
NUTS-3

excl.

1990-

agriculture,
forestry & fishing

United Kingdom
TABLE 3.18: REGIONAL DATA AVAILABILITY – UNITED KINGDOM
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

SSAs

GVA

NUTS-1

Employment

NUTS-1

Employees

NUTS-1

11 1981-96

n/a

n/a

n/a

1989-99

n/a

n/a

n/a

1992-2002

n/a

n/a

n/a

n/a

14 1995Q32002Q2

Unemployment

NUTS-1

n/a

1994-2002

n/a

n/a

Wages and salaries

NUTS-1

SOC 1990; 1, 2,

1999-2002

n/a

n/a

1999-2002

n/a

n/a

to 2001

n/a

n/a

3 digits
Hours worked

NUTS-1

SOC 1990; 1, 2,
3 digits

Household incomes

NUTS-0

n/a

NUTS-1

1995-99

Sustainability
Health expenditure

NUTS-0

n/a

to 2001

n/a

n/a

Energy use

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
- road

n/a

15

Costs and employment in business sector

16

Survival after three years.
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TABLE 3.18: REGIONAL DATA AVAILABILITY – UNITED KINGDOM
- rail

n/a

n/a

n/a

n/a

n/a

- sea

n/a

n/a

n/a

n/a

n/a

- air

n/a

n/a

n/a

n/a

n/a

- road (kms)

n/a

n/a

n/a

n/a

n/a

- rail (kms)

n/a

n/a

n/a

n/a

n/a

- rail (passengers)

n/a

n/a

n/a

n/a

n/a

- air (freight and passengers) n/a

n/a

n/a

n/a

n/a

- sea (freight and

n/a

n/a

n/a

n/a

n/a

Internet penetration etc

n/a

n/a

n/a

n/a

n/a

Household internet use

n/a

n/a

n/a

n/a

n/a

Computer ownership

n/a

n/a

n/a

n/a

n/a

Education level

NUTS-1

n/a

1998-2001

n/a

n/a

Employment in high tech

NUTS-1

n/a

1998-2000

n/a

n/a

Infrastructure use/coverage

passengers)
Technological infrastructure

2 Human capital

3 Other factors affecting company productivity
Property
Property prices

n/a

n/a

n/a

n/a

n/a

Commercial rents

NUTS-1

n/a

1997-2001

n/a

n/a

Area

NUTS-1

n/a

n/a

n/a

n/a

Population

NUTS-1

n/a

1981-2001

n/a

n/a

Migration flows

NUTS-1

n/a

1971-97

n/a

n/a

R&D

NUTS-1

Manuf./Serv.

1995-99

n/a

n/a

Patents

n/a

n/a

n/a

n/a

n/a

NUTS-1

n/a

1994-2000

n/a

n/a

NUTS-1

3 industrial

1994-2000

n/a

n/a

Demography

Innovation

Entrepreneurship
Bankruptcies and
compulsory agreements
Business registration

categories

National databases The issues surrounding regional data in the candidate countries have been mostly
(Candidate researched by Wifo, who have examined data stored within the Regio database and
countries) what is available from official national sources. As the Regio database has already
been described, the focus here is purely on national sources.
The coverage of data is summarised by Tables 3.19 – 3.23, which cover various
indicators grouped for convenience. As the number of indicators covered is more
sparse, the tables only include data which are known to be available. This poses
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questions for country coverage in the report, as several areas are not covered at all
which means relying purely on the Eurostat Regio database.
Bulgaria
TABLE 3.19: REGIONAL DATA AVAILABILITY – BULGARIA
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-3

n/a

1995-98

n/a

n/a

Employment

NUTS-3

16 industries

1990-99

n/a

n/a

Unemployment

NUTS-3

n/a

1991-99

n/a

n/a

Wages and salaries

NUTS-3

n/a

1990-99

n/a

n/a

NUTS-3

n/a

1990-99

n/a

n/a

NUTS-3

n/a

1990-99

n/a

n/a

NUTS-3

n/a

1990-99

n/a

n/a

NUTS-3

personnel

1990-99

n/a

n/a

NUTS-3

Number of firms 1990-99

n/a

n/a

Inputs
1 Basic infrastructure and accessibility
Infrastructure investment
- road
Technological infrastructure
Number of telephone lines
2 Human capital
Education level
Innovation
R&D
Entrepreneurship
Business registration

Czech Republic There is apparently no data coverage for the Czech Republic in the Wifo database.
Estonia
TABLE 3.20: REGIONAL DATA AVAILABILITY – ESTONIA
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-3

Employment

NUTS-3

n/a

1996-98

n/a

n/a

n/a

n/a

16 industries,

1989-99

self-employed

1996-99

Unemployment

NUTS-3

n/a

1995-2000

n/a

n/a

Wages and salaries

NUTS-3

n/a

1992-99

n/a

n/a

NUTS-3

n/a

1992-99

n/a

n/a

NUTS-3

n/a

1992-99

n/a

n/a

Inputs
1 Basic infrastructure and accessibility
Infrastructure use/coverage
- road (kms)
Technological infrastructure
Number of telephone lines
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TABLE 3.20: REGIONAL DATA AVAILABILITY – ESTONIA
2 Human capital
Education level

NUTS-3

Number of

1994-99

n/a

n/a

1992-99

n/a

n/a

Number of firms 1993-99

n/a

n/a

students
3 Other factors affecting company productivity
Demography
Population

NUTS-3

various age
cohorts

Entrepreneurship
Business registration

NUTS-3

Hungary
TABLE 3.21: REGIONAL DATA AVAILABILITY – HUNGARY
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-3

n/a

1994-1999

n/a

n/a

Industry production

NUTS-3

n/a

1997-2000

n/a

n/a

Employment

NUTS-3

16 industries,

1990-99

n/a

n/a

full-time

1996-2000
n/a

n/a

1997-2000

n/a

n/a

Unemployment

NUTS-3

n/a

1991-99
1996-2000

Wages and salaries

NUTS-3

Net and gross
earnings, 7 sectors

Inputs
1 Basic infrastructure and accessibility
Technological infrastructure
Number of cabled homes

NUTS-3

n/a

1997-2000

n/a

n/a

NUTS-3

all levels

1999

n/a

n/a

university level

1997-99

n/a

n/a

1997-2000

n/a

n/a

n/a

n/a

n/a

n/a

2 Human capital
Education level

3 Other factors affecting company productivity
Demography
Population

NUTS-3

n/a

1980,
1990, 19942001

Migration flows

NUTS-3

Domestic and
international

Innovation
R&D

NUTS-3

units

1999-2000

personnel

1997-2000

expenditure

1997-2000

n/a

1997-2000

Entrepreneurship
Number of active/registered

NUTS-3
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TABLE 3.21: REGIONAL DATA AVAILABILITY – HUNGARY
businesses
Number of domestic firms

NUTS-3

n/a

1991-99

n/a

n/a

Latvia, Lithuania There is apparently no data coverage for Latvia, Lithuania and Poland in the Wifo
and Poland database.
Romania
TABLE 3.22: REGIONAL DATA AVAILABILITY – ROMANIA
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-2

Employment

NUTS-3

n/a

1993-98

n/a

n/a

n/a

n/a

total

1990-99

by 4 sectors

1992-99

Employees

NUTS-3

n/a

1990-99

n/a

n/a

Wages and salaries

NUTS-3

n/a

1992-99

n/a

n/a

NUTS-3

n/a

1990-99

n/a

n/a

NUTS-3

n/a

1990-99

n/a

n/a

NUTS-3

n/a

1990-99

n/a

n/a

Inputs
1 Basic infrastructure and accessibility
Infrastructure use/coverage
- road (kms)
Technological infrastructure
Number of telephone lines
2 Human capital
Education level

3 Other factors affecting company productivity
Demography
Population

NUTS-3

by age cohorts

1990-99

n/a

n/a

NUTS-3

n/a

1990-99

n/a

n/a

Entrepreneurship
Number of domestic firms

Slovak Republic There is apparently no data coverage for the Slovak Republic in the Wifo database.
Slovenia
TABLE 3.23: REGIONAL DATA AVAILABILITY – SLOVENIA
Indicator

Spatial
Level

Sectors

Coverage

Quality

Eurostat
Compatible

Outcomes
GDP

NUTS-3

GVA

n/a

n/a

1995-99

n/a

n/a

various

1996-97

n/a

n/a

industries

1994-98
n/a

n/a

manufacturing
Employment

NUTS-3

total

19922000, 1992-
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TABLE 3.23: REGIONAL DATA AVAILABILITY – SLOVENIA
various industries 1994
groupings

1985,
1990, 19922001

Employees

NUTS-3

n/a

1997-99

n/a

n/a

Unemployment

NUTS-3

n/a

1994,

n/a

n/a

Wages and salaries

NUTS-3

n/a

1992-2000

n/a

n/a

number of

1995-1998

n/a

n/a

students

1991, 1998

n/a

n/a

1997-2000

Inputs
1 Basic infrastructure and accessibility
2 Human capital
Education level

NUTS-3

share of university
graduates
3 Other factors affecting company productivity
Demography
Population

NUTS-3

total
by age cohorts

1985,
1990, 19932000
1996-99

Migration flows

NUTS-3

domestic

1996-2000

n/a

n/a

NUTS-3

personnel

1994-98

n/a

n/a

NUTS-3

n/a

1994-98

n/a

n/a

Innovation
R&D
Entrepreneurship
Number of domestic firms

Property Data on the property market has been supplied by Investment Property Databank
databases (IPD). The coverage of this data is summarised as follows:
•Regional Coverage (maximum spatial disaggreagation)
Denmark (NUTS-2), Germany (NUTS-2), France (NUTS-2), Netherlands (NUTS2), Sweden (NUTS-2), Ireland (NUTS-2),
•Years (maximum)
1991-2001, with various period averages
•Sectors
All Property, Retail, Office, Industrial
•Indicators
There are many indicators covered by the IPD database. Some of these which might
be worth exploring alongside the economic data are:
-

Capital Value: total net capital value of properties at the end of the year;
Rental Value / m2: the ratio of estimated rental value at the year end to
total lettable floorspace for standing investments only;
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-

Vacancy Rate: the ratio of total vacant floorspace (ie not let) to total
lettable floorspace for standing investments only.

Clearly, the coverage of the data is limited both in time and space when considering
the scope of the overall report. However, it will be possible to undertake some
analysis to see whether, at the NUTS-2 level, some relationship or associations can be
drawn out from the economy and the property market.
Venture Capital The European Private Equity and Venture Capital Association (http://www.ecva.com)
has a database which contains information on private equity movements around
Europe. This could have been an interesting indicator to include as it represents a rare
example to measure entrepreneurial activity.
The database covers fundraising in Europe and by country for 1990-2001 with
geographical breakdown and allocation of investments in Europe and by country for
1990-2001 with geographical and sectoral breakdown.

3.2

Data collection and identification

Eurostat coverage Cambridge Econometrics obtained a copy of the Regio and SBS databases in
November 2002 in order to begin the analysis of data availability. Due to key data
(primarily GDP) being added at the end of January, an update was obtained about this
time to assess any changes and to ensure the latest possible data were used in the
study. Further important updates occurred after then and a final copy of the database
was obtained on 1st March 2003.
An analysis was undertaken to assess the degree of coverage of the various indicators
available from Eurostat, as this was to be the core dataset used for the study. A
method was developed to measure the coverage (ie % of actual data) of a particular
regional indicator across countries by three broad categories of assessment:
−0 - 33% (sparse)
−34 - 66% (moderate)
−67 - 100% (good)
A set of tables in the electronic annex to this report shows the coverage for the
indicators downloaded from the Regio and SBS databases. An example is given in
Table 3.24.
TABLE 3.24: COVERAGE OF EUROSTAT DATA
Coverage:
Code:
Coverage:

Employment at NUTS level 2 - ESA95, total

e2empl95_total
1995-1999

Country/Region:
NUTS0
Belgium
Denmark
Germany
Greece

NUTS1
0
80
100
0
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Spain
France
Ireland
Italy
Luxembourg
the Netherlands
Austria
Portugal
Finland
Sweden
the United Kingdom
Bulgaria
Cyprus
the Czech Republic
Estonia
Hungary
Lithuania
Latvia
Malta
Poland
Romania
Slovenia
the Slovak Republic
Turkey

80
0
80
80
100
0
0
80
80
80
0
0
0
100
80
100
100
100
0
20
0
0
60
0

80
0
0
80
0
0
0
80
80
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

80
0
80
80
0
0
0
80
80
80
0
0
0
100
0
100
0
0
0
20
0
0
60
0

Data identification
Assessment of In looking at data coverage, it is not enough to just consider where the gaps are. One
relative must also make an assessment on how important the data are to fulfilling the project
importance requirements. For example, with data that would be classed as very important for the
study, an assessment of sparse coverage would indicate a high priority for obtaining
the data from an alternative source, ie national statistical office. Conversely, an
indicator with good coverage would not be assigned a high priority if it had minimal
relevance to regional competitiveness. Table 3.25 provides an indication of the logic
behind data purchase, with the darker shading implying a greater importance in
obtaining information from additional sources.
TABLE 3.25: PRIORITIES FOR DATA PURCHASE
Eurostat Coverage
Sparse

Importance of
Indicator

Moderate

Good

Minimal
Reasonable
Very

The literature review provides a useful guide here. In particular, the empirical section
lists the driving factors that have been used in previous studies to explain regional
performance. These are listed in approximate order of importance.
1 Output indicators
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1 Output indicators
The breakdown of GDP per capita into constituent parts (see below) provides an initial
set of output indicators, each of which can be explained in terms of its own set of
drivers.
GDP
Population

=

Total Hours Worked
Working Age Population
Employment
GDP
*
*
*
Total Hours Worked
Employment
Working Age Population
Population

(Productivity)

(Work-Leisure)

(Employment Rate)

(Dependency Rate)

2 Productivity
This is generally seen as the most important driver behind GDP per capita and
subsequent explanation of differences between regions. The review of literature has
suggested a number of determinants of productivity performance.
Capital investment (physical and human)
Physical investment in plant and machinery, buildings and works, etc can,
depending on the activity, substitute for labour and produce more output, ie
improve productivity. From the flow of investment, it is relatively straightforward
to create a proxy for the capital stock within a region.
Human capital is arguably becoming more important than its physical counterpart,
with the growing relevance of knowledge-based activities. Key indicators here
would be the level of education of the workforce and the number of employees in
high-tech activities. Migration could play a role here, but typically the level of
education of migrants is not recorded; so it is not known how much the skills of the
existing workforce are being augmented by such activity.
Sectoral structure
Numerous studies have suggested that sectoral structure, in particular the presence
of high value-added activities, is an important explanation of high levels of GDP
per capita. The 15-sector split in GVA and employment will help to test this
proposition.
The number of firms within a sector would also help to determine the degree of
concentration. The nature of competition could also be an important determinant
of profitability, eg a highly competitive sector versus one with a monopoly.
Infrastructure (transport and communications)
To support the various activities within a region, it is important to have an adequate
infrastructure capacity. This includes appropriate transport networks (road, rail,
sea, and air) and communications capabilities (eg internet connections). Measures
of congestion (eg number of cars per km of motorway) could help to indicate
where inadequate infrastructure might be holding back development.
Innovation, ie the ability to create new ideas.
The two main indicators here are R&D (expenditure and/or personnel) and patents.
However, patents data are of questionable use as indicators of regional innovative
activity. While most R&D is performed in firms within establishments in many
regions, patents are not necessarily registered in the region were the R&D is done –
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often being allocated to the headquarters of a firm or even in a different country for
legal reasons. Patents are also an output measure of R&D since successful R&D
will often lead to patent applications.
Although R&D can in principal be split into three sectors (Government, Business,
and HE establishments) in practice the very sparse nature of the data means that
total R&D expenditure is the better choice to ensure reasonable coverage across
space and time.
Entrepreneurial culture
Venture capital and business creation can be used as indicators of entrepreneurial
activity in a region.
-

Agglomeration effects (clusters, spillover effects)

Public policy (competition, structural funds)
Public policy such as competition policy and structural funds can have an effect on
the competitiveness of a region. While structural funds can be measured, a
measure of competition policy is harder to define.
3 Dependency rate
Age structure of population, birth rate, health, migration issues affect the
dependency rate.
4 Employment rate
This can be affected by many factors, including work force education, jobs gap
versus skills gap, social inclusion, retraining, sectoral/structural changes.
5 Work-leisure
This involves cultural/social choice, and so is largely beyond the remits of this
study.
National and other Following the analysis of the gaps in the Eurostat data, and the relative importance of
data sources the various indicators, the following data were purchased in an attempt to cover as
many of the gaps as possible through source data, rather than through interpolation or
other construction methods.

3.3

Data construction

GVA and GVA and employment are initially established using the original Eurostat Regio data,
employment and then supplementing with national sources from various statistical offices. The
first step is to combine ESA95 (1993 SNA consistent) data with ESA79 (NACECLIO) data to obtain a time series that extends back to 1980. Gaps in the data are then
filled supplementing the Eurostat data with national sources. This is done either by
using growth rates from the national source when filling gaps in the time series or by
shares when creating sectoral data. In the absence of data from either of these sources,
national shares across the various sectors are used and the data filled in according to
these constraints.
The GVA data from Eurostat are in current prices, which need to be converted to a
constant price series for comparative purposes (ie to remove the effect of inflation and
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so allow real economic development to be analysed). The problem with this is that
there are no regional price deflators available. Two methods are used to get around
this problem:
•PPS measure
Used when comparing GDP across countries (it adjusts for cost of living in a way
that a single base year cannot) but not used for comparing over time. Eurostat
provides euro/PPS exchange rates through its AMECO database, which have been
used to convert the original current price GVA series.
•Constant (1995) prices
Constant price series are useful for comparing an individual series over time, but
less so for comparisons across regions, as the magnitude can depend upon whether
the exchange rate in the base year was over or under-valued, ie away from what is
seen to be an equilibrium position. To obtain a price deflator for the conversion,
euro price indices for four sectors (agriculture, industry, construction, and
services) for each Member State were obtained from the AMECO database. The
assumption was made that the same price index could be applied to the same
sector across all regions within a particular Member State. This then enables the
current price sectoral GVA to be deflated into five broad sectors (market and nonmarket services use the same deflator).
The more detailed 15-sector disaggregation for both GVA and employment is created
using the relative shares of the sub-sectors. Of the five main sectors (agriculture,
energy & manufacturing, construction, market services and non-market services)
energy & manufacturing and market services are broken down further. The subsectors are initially established using the original Eurostat Regio data, but in the
absence of regional data, national shares across the various sectors are used and the
data filled in according to these constraints. The sub-sectoral coverage for market
services is reasonably good and, normally, only filling out of the time series is
required. However, the sub-sectoral coverage for energy & manufacturing is almost
non-existent and national shares are usually used to create the sub-sectoral data. The
national shares to do this are obtained from CE’s E3ME database.
GDP GDP has reasonably good coverage. However, if gaps existed, these were filled by
using equivalent growth rates of total GVA. Conversion to PPS and 1995 prices use
similar methods to those described for GVA above.
Hours worked The lack of Eurostat data for the candidate countries meant that a different source of
data had to be used. The LFS survey provides data on hours worked at the regional
level, including both full-time and part-time work. The coverage and quality of this
data are very good, but the data are only available for the years 1995-2002. Growth
rates in the years 1980-1995 were calculated from a combination of ILO data and CE's
E3ME database; and this was the basis for extrapolation back as far as 1980. The same
method was used to fill any gaps in the LFS data, but this was rarely necessary.
The ILO data is at the national rather than regional level but covers a number of
sectors compatible within the ISIC classification. Average hours worked were
attributed to the regions by employment levels in each sector in each region. This
method makes the assumption that, within a particular Member State, the average
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hours worked are the same for any particular sector across all the regions. Remaining
gaps were filled using growth rates calculated with data from the E3ME databank.
Employee Data on compensation of employees are available at sectoral level, allowing the
compensation calculation of unit labour costs. However, coverage is sparse, so a filling out
mechanism has been established whereby gaps are bridged using relative productivity,
ie a given level of employee compensation is allocated so that higher productivity
regions achieve proportionally higher compensation per employee.
Because
employment data were more effectively filled out, compensation per person in
employment was first calculated before adjusting for employees. The adjustment was
done using a national employment/employees ratio from CE’s E3ME.
Investment Investment or gross fixed capital formation data were initially sourced from Eurostat
Regio. However, coverage is sparse, so a filling out mechanism has been established
whereby gaps are bridged using sectoral GVA, ie it is assumed that investment grows
at equivalent rates to sectoral GVA. Conversion to 1995 prices uses similar methods
to those described for GVA above. The more detailed 15 sector disaggregation for
investment also follows the methods described for GVA.
Other indicators Most other indicators that reflect innovation and knowledge-related activity (patents,
high tech employees, human resources in science and technology, education level,
R&D investment and R&D personnel) have been taken directly from Eurostat Regio
with no attempt to improve or extend their coverage as data available from national
sources rarely offered the scope to do this. The same is true of infrastructure
indicators.
Population data also originates from Eurostat Regio. The data has good coverage and
little filling out was required. However, national sources were used to supplement
total population where necessary. Population of working age by age cohorts has, on
the other hand, been left alone.

3.4

Regional Database

The end result of the previous stages is a complete NUTS-2 level database of variables
deemed relevant for the study of regional competitiveness, including representation
from both output and input indicator groupings. The data are typically more complete
in regional coverage than the original Eurostat data and have the following
characteristics:
•

indicator coverage

Both input and output indicators are stored and grouped under the three broad
competitiveness themes. For variables such as GVA, investment, employment and
compensation of employees, 15-sector coverage for the member states is provided,
while for candidate countries only the five broad sectors can be provided.
•

geographical coverage

Where possible a complete NUTS-2 level databank for total EU25 is provided: EU15
and ten candidate countries (Bulgaria, Czech Republic, Estonia, Hungary, Lithuania,
Latvia, Poland, Romania, Slovenia and Slovak Republic).
•

time period
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The time period covered would be 1980-2001 for most member states. However, for
the east German regions and candidate countries most data are likely to start from
1990-91, but with the same end period as the member states.
•

storage

The database is stored in Excel spreadsheets that are organised by variable where the
coverage is more detailed. Therefore GVA, employment, employee compensation and
investment are in their own files due to 15-sector coverage. Similarly population and
population age cohorts are in one file. Other variables are in spreadsheets for outcome
indicators and input indicators, although infrastructure indicators are split into their
own file from the latter.
Table 3.26 lists the variables in the regional database:
TABLE 3.26: CONTENTS OF THE REGIONAL DATABASE
Indicator

Unit

Years

Disaggregation

m PPS and euro 1995m

1980 – 2001

n/a

m PPS and euro 1995m

1980 – 2001

15 sectors (ESA95)

000s
average number of hours
per week

1980 – 2001
1980 – 2001

15 sectors (ESA95)
total

Euros
number of patents

1980 – 2001
1980 – 2001

15 sectors (ESA95)
total and high-tech

Population

000s

1980 – 2001

Employment in high-tech
areas

000s

1994 – 2001

selected age cohorts within
working age population
total and 3 sub-sectors
(manufacturing, services
and knowledge-intensive
services)

Human resources in
science and technology
(HRST)

000s

1994 – 2001

total and high-tech

Education level

000s

1980 – 2001

Investment
Research & Development
expenditure

euro 1995m
euro 1995m

1980 – 2001
1980 – 2001

total and those in tertiary
education
15 sectors (ESA95)
total and across three
institutional sectors

Research & Development
personnel

head count

1980 – 2001

total and across three
institutional sectors

km, tonnes and passengers

1980 – 2001

road, rail, sea, air

Outcomes
Gross Domestic Product
(GDP)
Gross Value Added
(GVA)
Employment
Hours worked
Employee compensation
Patent applications to EPO
Inputs

Infrastructure

3.5

Conclusions

The data collection and processing exercise has shown that the quality and quantity of
data vary enormously from variable to variable and from country to country. In
general, variables collected for policy formulation purposes are high quality and more
complete than others, across regions and in time. Examples of these variables are
GDP, GVA and employment, which by no coincidence are also central to economic
policy. The structure of government also shapes the regional coverage of data since
the NUTS system is derived from administrative boundaries provided by participating
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countries. Therefore countries such as Germany and the UK have good NUTS-1 data
coverage whereas at NUTS-2 level data become more sparse. For Germany especially
NUTS-2 coverage is often poor, reflecting the Federal structure of Germany and its
Länder which are NUTS-1 regions. Similarly in the UK the Government Office
Regions are NUTS-1 regions and so NUTS-2 coverage is often neglected. By
contrast, in Member States that are themselves NUTS-1 regions, NUTS-2 coverage is
much better, presumably in order to formulate more effective regional policy.
It is not therefore a surprise that variables that are less central to policy formulation
are much more sparse. More specialised data such as variables measuring high-tech
aspects of the economy are of much poorer quality and quantity, and are often
available only at the national level. An example of this is measuring technological
infrastructure. Despite the personal computer and the internet being two of the most
important inventions that have improved productivity and the spread of knowledge,
data on the number of computers and the use of the internet are at best available at the
national level. This is true of both Eurostat and of national sources. Other variables
such as human resources in science and technology or employment in high-tech areas
are also sparse. Data from Eurostat is available only from 1994 at best.
It is, therefore, a reasonable conclusion to draw from this section that data required to
understand what makes some regions develop faster or continue developing faster than
others is somewhat limited. The variables that have reasonable coverage both
regionally and over time tend to be outcomes of development. The inputs that make
these outcomes possible are less well measured and limit the extent to which regional
development can be understood.
The subsequent chapters use the various outcome and input indicators of
competitiveness to identify case study regions; and they also provide econometric
analysis of regional productivity.
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4 Data Analysis
4.1

Introduction

Aim of the chapter The aim of this chapter is to improve understanding of the factors that contribute to
success, where success is defined as achieving a high level of competitiveness. In
applying typologies suggested by economic theory, and in seeking to use the various
output and input indicators of competitiveness listed as relevant, this chapter builds on
the research undertaken in the literature review. The previous chapter on the data
audit and construction of the regional databank made it clear that not all the indicators
required by theory are available, however; and this provides a constraint on the
breadth of the analysis. The results from this chapter will help in the identification of
case study regions and also provide the econometric analysis with information on
equation structure and choice of indicator.
Contents of the We start with a summary of the stylised facts of regional competitiveness without
chapter much attempt at explanation. This provides an overview for identifying successful
regions in Europe, and an idea of the broad issues to be investigated in the more
detailed analysis.
We then give an analysis of competitiveness through associations and correlations,
examining links between output measures of regional competitiveness and the various
input measures. We look for expected patterns and/or surprising results. We examine
also correlations between the input indicators in search of common factors of
explanation. Regional typologies are investigated for their usefulness in allocating
regions into behavioural groups.

4.2

Summary description of the data

GDP per capita as The standard measure of regional success is GDP per capita, where current price GDP
a measure of is deflated by a purchasing power standard exchange rate to appropriately adjust for
success the cost of living1. Figure 4.1 shows the most recent spatial distribution of GDP per
capita in Europe, with Figure 4.2 showing the average historical growth rate2.
The Hot Banana The map of GDP per capita levels is reasonably well known, showing the more
successful regions of Europe located mostly at the core in an area known commonly as
the ‘Hot Banana’ (ie the area between Milan and London, containing Northern Italy,
Southern Germany, South East France, the Ruhr area, Île de France, Belgium, the
Netherlands and South East England).

1

It should be noted that the PPS exchange rate is a national concept – regional cost of living adjustment is not

currently possible in Europe.
2

To measure changes over time, the PPS measure is replaced by a constant (1995) price series which is better suited to

these purposes.
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FIGURE 4.1: GDP PER CAPITA (PPS, EU15=100, 2001)

FIGURE 4.2: REAL GDP PER CAPITA GROWTH (1993-2001)
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Other areas identified with high GDP per capita most often contain capital cities
which are the location of high-tech activity, including southern Ireland (Dublin),
Southern Finland (Helsinki), Denmark (Copenhagen), and South East Sweden
(Stockholm). Within countries with lower levels of GDP per capita, the NUTS-2
disaggregation tends to locate urban areas, again often capital city regions, as
relatively competitive, for example the regions containing Lisbon (Portugal) and
Madrid (Spain) can be easily identified. The regions of the candidate countries are
mostly below 75% of the EU15 level of GDP per capita, although some regions (often
locations of capital cities such as Prague and Bratislava) are above the average.
Bias towards
regions as net
importers of
labour

The association of high GDP per capita with urban areas can be misleading due to the
way the data are measured. GDP is measured in the region where production takes
place, whereas population is a residence-based indicator. Thus the GDP per head of
urban areas into which workers commute and which are net importers of labour will
tend to be overstated, while that of the surrounding areas which are net exporters of
labour will tend to be understated.

Fast growth Figure 4.2 shows how the regions where growth in GDP per capita has been fastest
regions tend to be in the peripheral areas of Europe, particularly those in Central and Eastern
European countries, together with Spain, Ireland, Portugal and part of Greece. These
areas also tend to be those with lower levels of GDP per capita shown in Figure 4.1,
with the exception of Ireland which has overtaken the EU15 average.
Catch-up regions Comparing the results in Figures 4.1 and 4.2 show faster growth in the regions with a
lower level of GDP per capita. This is not the same as showing those regions are
catching up to the average European performance, however.
Chart 4.1 shows the relationship between GDP per capita in the starting3 year of the
sample and the most recent year, with horizontal lines to break up the regions into
three groups according to their position relative to the EU15=100 (<75%, 75-100%,
and 100%+).
CHART 4.1:

START AND END YEAR GDP PER CAPITA

GDP per c apita (P P S , E U15= 100) 2001
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GDP per c apita (P P S , E U15= 100) s tart y ear

3

1987 except for regions where data were not available, eg CEE countries, in which case 1993 is used.
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The majority of regions are clustered around the 45-degree line, implying little
movement in the position of GDP per capita relative to the EU average.
Within and cross- Charts 4.2 and 4.3 show the within and cross-country differences for the beginning
country differences and end-year of GDP per capita, with the country on x-axis and each dot representing
a region’s GDP per capita on the y-axis. Countries with only one region
(Luxembourg, Estonia, Latvia, Lithuania, and Slovenia) are also included.
CHART 4.2:

START-YEAR CROSS-COUNTRY GDP PER CAPITA

GDP per c apita (P P S ), 1980/93
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CHART 4.3:

END-YEAR CROSS-COUNTRY GDP PER CAPITA

GDP per capita (P P S ), 2001
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The variation shows many countries (Belgium, France, Sweden, UK, the Czech
Republic and Slovakia) where there is one region which has a much higher GDP per
capita than the others – this is typically the capital city-region, with the associated
commuting bias that was mentioned earlier.
The two charts also provide a measure of how the within-country variation has
changed over time. Regional disparities appear to have increased in Ireland, the UK,
and the Czech Republic, and decreased in The Netherlands, Austria, Germany, Italy
and Finland. Table 4.1 provides a more formal analysis of this finding by looking at
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the coefficient of variation (standard deviation / mean) for each country’s regional
GDP and an EU15 total in the two periods covered by Charts 4.1 and 4.2. Where a
country has only one region there is clearly no variance to measure, so there is no
coefficient of variation. Similarly, where there are only a small number of regions, eg
Ireland with two, Denmark with three, the small number of degrees of freedom
available means that the numbers must be treated with caution.
The results suggest that for the EU15 as a whole, between the two periods, there has
been a marginal decrease in the spread of regional GDP per capita, but that the
aggregate figure is somewhat misleading because some countries have shown
divergence while others have converged.
TABLE 4.1: COEFFICIENT OF VARIATION IN REGIONAL GDP PER CAPITA
Number of NUTS-2
Start Year
End Year
Country
Regions Analysed
(1980 or 1993)
(2001)
Belgium (be)
Denmark (dk)

11
3 (with extra split)

0.41

0.38

0.10

0.08

Germany (de)

40

0.27

0.25

Greece (gr)

13

0.29

0.16

Spain (es)

18

0.21

0.20

France (fr)

22

0.15

0.18

Ireland (ir)

2

0.09

0.21

Italy (it)

20

0.26

0.25

Luxembourg (lu)

1

n/a

n/a

Netherlands (nl)

12

0.26

0.19

Austria (at)

9

0.35

0.19

Portugal (pt)

5

0.23

0.23

Finland (fi)

6

0.22

0.25

Sweden (se)

8

0.06

0.16

37

0.29

0.30

Bulgaria (bg)

6

0.21

0.19

Czech Republic (cz)

8

0.31

0.42

Estonia (ee)

1

n/a

n/a

Hungary (hu)

7

0.24

0.34

Lithuania (lt)

1

n/a

n/a

United Kingdom (uk)

Latvia (lv)

1

n/a

n/a

Poland (pl)

16

0.15

0.2

8

0.15

0.19

Romania (ro)
Slovenia (si)

1

n/a

n/a

Slovakia (sk)

4

0.43

0.48

207

0.41

0.36

EU15

Note: Netherlands starts in 1986 due to Flevoland (NL23) not existing prior to this date.

Charts 4.4 and 4.5 take this analysis one step further by plotting the evolution of the
coefficient of variance across time, firstly for the existing Member States and then for
Candidate Countries.
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CHART 4.4: REGIONAL GDP PER
VARIATION ACROSS EU REGIONS
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CHART 4.5: REGIONAL GDP PER CAPITA – COEFFICIENT
VARIATION ACROSS CANDIDATE COUNTRY REGIONS
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The gradual decline in the EU15 coefficient becomes more apparent, as is the general
level of convergence for most countries, although the reunification of Germany clearly
raised dispersion levels during the early 1990s before the eastern Länder began to
catch up. Finland and Sweden are two countries where the emergence of leading
high-tech regions around capital city regions has increased divergence in recent years.
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For the Candidate Countries, there is evidence of increasing divergence as capital city
regions emerge as leading locations for FDI and general investment, although this
pattern is less developed in Bulgaria and Romania which are not in the first tranche of
new entrants.
Convergence by Rather than look at all regions together, or regions by country, another possibility is to
income grouping look across income groupings. The reasoning here is that regions will have different
convergence paths. Due to location plus initial endowments of land quality, physical
and human capital, it is unlikely that every region can converge to the same point.
Rather it is possible that groups of regions could converge at different rates.
Table 4.2 provides a count of the number of regions that have changed income
grouping between the first and last years of available data. This period is typically
1980 and 2001 respectively, although for Candidate Countries and eastern Germany
1993 is used – for this reason the regions are separated in the table as the different
number of years of comparison could distort the findings
TABLE 4.2: MOVEMENT BETWEEN GDP PER CAPITA COHORTS
End-Year
EU15 regions
Number
of regions GDP pc < 75 100 > GDP pc > 75 GDP pc > 100
GDP pc <75
47
30
10
7
100> GDP pc >75
67
7
47
13
84
0
35
49
Start-Year GDP pc > 100
Candidate
Country and east
German regions
GDP pc <75
60
60
0
0
100> GDP pc >75
1
0
0
1
1
0
0
1
GDP pc > 100

The results show that the majority of EU15 regions (around 65% of the lowest income
cohort, 70 % of the middle cohort, and 60% of the highest cohort) have not changed
their relative grouping. In the case of the Candidate Countries and eastern Germany
the position is more emphatic with only one region changing any cohort (up or down),
although the shorter time period undoubtedly is part of the explanation.
Nonetheless, there is evidence of a sizeable minority of regions moving between
cohorts which points towards some kind of convergence towards the average EU15
level of GDP per capita on a PPS basis, but it is clearly not a quick process. On
balance movement between cohorts is downward, with 30 EU15 regions moving up at
least one cohort while 42 have shifted downwards, the vast majority of which are the
regions above the EU average which have come down one position.
Chart 4.5 plots the coefficient of variation across the three income groups to look for
signs of convergence or divergence. As is perhaps obvious, the level of the coefficient
is higher for the upper and lower cohorts as they are effectively unbounded. Over the
whole time period all groupings show some degree of upward movement, suggesting
an increasing disparity between regional levels. However, during the last decade a
different pattern is emerging whereby the mid-range group are stabilising while at
either end divergence is occurring.
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CHART 4.6: REGIONAL GDP PER CAPITA COHORTS - COEFFICIENT
OF VARIATION
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Variance Overall regional variance at the EU level can be decomposed, using the formula
decomposition below, into within and between country variance.

∑∑ (GDP

rc

r

c

− GDPEU ) 2 = ∑r ∑c (GDPrc − GDPc ) 2 + ∑c N r (GDPc − GDPEU ) 2

Total regional variation

Within country

Between countries

Where,
GDPrc = GDP per capita in region r in country c
GDPc = Average GDP per capita in country c
GDPEU = Average GDP per capita in the EU
Nr = Number of regions in a country
Chart 4.7 plots the two components as a proportion of total variance, over the sample
period. The component movements correctly coincide with German reunification in
1991, when low-income east German regions increased relative within-country
variance and the creation of Flevoland in 1986 which had a similar, albeit smaller,
effect.
In general, the trend has been for a decrease in between-country variance, ie national
convergence, and a corresponding rise in within-country variance, ie regional
divergence (as measured within national borders).
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CHART 4.7: WITHIN AND BETWEEN-COUNTRY
REGIONAL GDP PER CAPITA
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GDP per capita As mentioned in previous chapters, GDP per capita can be split into a set of
decomposition components, each of which has an economic interpretation. These interpretations, and
their respective measurements, are:
•
•
•
•

productivity (GDP per hour worked)
work vs leisure decision (hours worked per employee)
employment rate (employment / working population)
dependency rate (working population / total population)

Figures 4.3 – 4.6 show the spatial pattern for each of these indicators across the EU15
for the most recent year available. What becomes clear are the differences in drivers
of GDP per capita that are present across Member States.
Productivity and Those regions with higher productivity tend to be located in the core of Europe around
employment rate Belgium, France, western Germany, Austria and northern Italy, with a few exceptions
divisions in northern countries (Finland, Sweden and Denmark) and in southern Ireland.
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FIGURE 4.3: REGIONAL PRODUCTIVITY, 2001

FIGURE 4.4: REGIONAL HOURS WORKED PER EMPLOYEE, 2001
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FIGURE 4.5: REGIONAL EMPLOYMENT RATE, 2001

FIGURE 4.6: REGIONAL DEPENDENCY RATE, 2001
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The hours-worked measure is calculated from national/sectoral data, which is then
applied according to the regional structure to provide a NUTS-2 measure. This may
account for some of the apparent national homogeneity shown in Figure 4.4, but
another explanation is likely to be cultural issues and national regulations, for
example, the laws in France governing maximum working hours. The Dependency
rate varies more within countries, but generally still follows these boundaries. The
poorer countries/regions, particularly the Candidate countries, can mostly be identified
as those with the greatest proportion of working-age to total population.

Hours-worked and
dependency rate
more affected by
cultural/national
issues

Those countries with the highest employment rate include the UK, The Netherlands
and Northern Italy. With the exception of northern Italy, there seems to be something
of an inverse relationship between productivity and the employment rate. There is a
potential distortion that can occur with productivity measures due to the head-count
employment definition which Eurostat use. Countries such as the Netherlands and the
UK have a relatively high proportion of part-time employment, as shown in Chart 4.8,
which would artificially deflate productivity and inflate the employment rate. This
must, of course, be balanced against the average number of hours worked per week.
CHART 4.8:

PART-TIME AS A SHARE OF TOTAL EMPLOYMENT

Ratio of part-time to total employ ment (% )
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Figure 4.5 does show high regional employment rates for the UK and the Netherlands,
so there is some evidence to support this argument. To pursue this line of
investigation, an adjusted (ie averaging across part and full-time employment
categories) regional weekly hours-worked series has been made available from the
Labour Force Survey. This has been combined with the headcount employment
measure to create a more accurate representation of labour input and a productivity
measure has been duly calculated. Figure 4.7 maps out the result of the ratio between
the new measure and the previous one (shown in Figure 4.3), while Chart 4.9 looks at
the correlation between the two measures of productivity, both based on an EU15=100
normalisation. Chart 4.9 shows how the correspondence between the two measures is
quite close, although the difference for some regions can be reasonably large. It is
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more evident from Figure 4.7 that the differences run along national lines, with the
Netherlands, Italy, the UK and parts of Germany being most positively affected (ie
having a higher than previous productivity level) while Belgium, Denmark, Spain, and
some Candidate countries receiving the greatest deflationary effect.
CHART 4.9:

LFS VS SECTORAL PRODUCTIVITY MEASURE, 2001

Sectoral Productivity Measure
(PPS, EU15=100, 2001)
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LFS Productivity Measure(PPS, EU15=100, 2001)

It should be noted that the LFS as a source of data has several shortcomings. These
are firstly that it tends to address main job, rather than all work carried out, and
secondly that it is residence-based rather than occupation-based so will not ideally
match the occupation-based GDP measure. Nonetheless, the results do seem an
improvement on the sectorally constructed hours-worked series, and further analysis
can compare the two measures side-by-side for differences in relationships with other
key indicators.
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FIGURE 4.7: RATIO OF LFS TO SECTOR-BASED PRODUCTIVITY (2001)

Correlation with Table 4.3 takes this analysis one stage further by looking at the average levels of the
GDP per capita components for each of the bands of regional GDP per capita. The components
showing most consistency with GDP per capita are productivity (either measure) and
the employment rate, while the dependency rate shows little variation across the GDP
per capita bands. The hours-worked component shows some minor variation, and
what exists indicates a negative association with GDP per capita, ie the regions with
lower GDP per capita have a higher than average level of working hours. The
explanation may lie in the sectoral structure of production: regions which for example
specialise in agriculture have a higher number of weekly hours worked, and so the low
productivity associated with such activities leads to a low level of GDP per capita.
This argument reveals another interdependence between the components.
TABLE 4.3:

GDP COMPONENT ANALYSIS

Productivity
No of GDP per
regions capita Sectoral
LFS

Hours-Worked
Sectoral

LFS

Empl
Rate

Dep
Rate

< 75% EU
average

48

64.86

76.85

73.74

102.97

107.63

84.64

99.82

> 75% and
below EU
average

87

88.07

96.59

94.85

99.05

100.26

95.86

98.53

>EU
average

71

121.78

112.92

111.37

99.68

100.21

110.53

100.12
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The potential for correlation among the drivers should be noted, and is explored in
subsequent sections. For example regions with high productivity may be so because
of heavy investment in capital-intensive sectors, in which case the employment rate
may be negatively related to productivity. There is also the potential for some
indicators to be artificially inflated or deflated due to the way the data are measured,
for example, the employment rate due to inter-regional commuting.
Charts 4.10 and 4.11 look in more detail at the relationship between GDP per capita
and employment and productivity, both in levels (PPS, EU15=100) and in growth
rates (1995 prices where appropriate).
CHART 4.10: GDP PER CAPITA, PRODUCTIVITY AND EMPLOYMENT –
LEVELS RELATIONSHIP
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In terms of levels, both the employment rate and productivity share a common
association with GDP per capita, largely because both share a common theme of
economic development, ie more successful regions have well developed economies
with reasonably high participation rates (in particular a higher participation rate
among women), and by and large a productive workforce. Once growth rates are
analysed, however, it quickly becomes apparent that productivity and not employment
is the main link with GDP per capita growth. This result supports the argument that
ultimately (ie in the long-term) it is technological progress that drives growth.
Bringing more people into the labour market can produce a short-term effect, but,
migration issues aside, there is a natural constraint on how far such an effect can go.
This leaves productivity as the main driver of GDP per capita, as evidenced by the
strong positive association in Chart 4.11.
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CHART 4.11: GDP PER CAPITA, PRODUCTIVITY AND EMPLOYMENT –
GROWTH RATE RELATIONSHIP
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Note: Average growth (%pa) over 1980-2001, except for some German Regions (1993-2001), Flevoland (1986-2001)
and all Candidate Countries (1993-2001).

Unit labour costs Unit labour cost is the remuneration of labour4 to produce one unit of output. Low
unit labour costs are generally seen as an important factor in the location of certain
types of activity, and the following section looks at the regional profile of this measure
and how it is correlated with productivity.
Figure 4.8 shows the regional distribution of unit labour costs while Chart 4.12
presents the association with productivity levels. Unfortunately, remuneration data
were not available for the Candidate Countries, so the coverage is exclusively EU15.
In general the higher unit labour costs are found in the core of Europe, although some
Finnish regions are at the higher end of the scale, along (rather surprisingly) with parts
of Greece and Portugal.

4

Some manipulation of the data is required to calculate a labour cost consistent with GDP, and this is discussed in

Chapter 2 (Data Audit and Collection).
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FIGURE 4.8: UNIT LABOUR COSTS (2001, EU15=100)

LFS P roduc tivity (E U15= 100, 2001)

CHART 4.12: UNIT LABOUR COST AND PRODUCTIVITY - LEVELS
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Real wages and The lack of correspondence with productivity could be explained by the fundamental
productivity (ie long-run) relationship between many of the above-mentioned variables, which is
the link between real wages and productivity. It can be expressed in the following
equation.
Y
W
=
E
P

where Y is nominal GDP, E is labour input (ie employment or total hours worked), W
is nominal labour cost and P is the average price level. Another way of looking at this
expression is to say that labour’s share of the value of production is broadly constant
over time,

W *E
=1
Y *P
Unit labour costs can be identified in this relationship by a straightforward
manipulation which means they will be inversely proportional to the level of
employment, rather than productivity (Y/E).
W
1
=
Y * P
E

Charts 4.13 and 4.14 investigate this relationship by showing the relationship, in levels
and growth rates, between real wages and productivity (and therefore implicitly the
link between unit labour costs and employment).
CHART 4.13: PRODUCTIVITY AND REAL WAGES – LEVELS
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The levels relationship clearly holds as expected, as evidenced by the near unity
coefficient on the trend equation5. The correlation between growth rates is not as
convincing, as there is no guarantee that an equilibrium exists for any given period of
time, but nonetheless the correlation of nearly 0.6 is high for growth rates.
CHART 4.14: PRODUCTIVITY AND REAL WAGES – GROWTH RATES
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Sectoral One of the explanations behind the component analysis is specialisation in different
specialisation activities - the regional database developed for this study allows activities to be
disaggregated by 15 sectors. Specialisation is measured by using a location quotient
(LQ), where a value of unity implies no regional specialisation (r) relative to the EU15
average (EU) in sector (i).

GVA i , r
LQ i , r =

GVA t , r
GVA i , EU
GVA t , EU

Broad sectors Figures 4.9 – 4.13 show specialisation across a broad set of five sectors. From Figure
4.9 it is evident that specialisation in agriculture is associated with lower levels of
GDP per capita, which is a well-established link due to the lower levels of
productivity in this sector.
For manufacturing the picture is less clear, although those regions with a higher
specialisation do tend to be located around the core area of Europe. Because
manufacturing covers a range of diverse activities. it is necessary to look further and
investigate in which types of manufacturing the specialisation occurs, particularly
5

The high correlation between unit labour costs and productivity will be due in part to the filling-in procedure for

employee remuneration, which uses productivity growth as a basis for interpolating labour costs.

4-19

A Study on the Factors of Regional Competitiveness

when comparing high degrees of specialisation in the EU15 and the Candidate
Countries. The same is true to some extent for market services, shown in Figure 4.12,
as again there is evidence of the pattern relating to GDP per capita but there is
variation to be explained by the type of service sector in question.
Although construction is more of a cyclical sector, the specialisation is likely to be
correlated with areas which are investing in new infrastructure, and this tends to be
dominated by areas receiving Structural Funds payments and Candidate Countries, ie
those countries with lower than average GDP per capita. For non-market services the
spatial distribution is less clear, although one might again expect some association
between higher levels of public sector spending with those regions more in need of
support, and also with the location of capital cities around which many core
government services are often based.

FIGURE 4.9: SECTORAL SPECIALISATION - AGRICULTURE

4-20

A Study on the Factors of Regional Competitiveness

FIGURE 4.10: SECTORAL SPECIALISATION - MANUFACTURING

FIGURE 4.11: SECTORAL SPECIALISATION - CONSTRUCTION
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FIGURE 4.12 SECTORAL SPECIALISATION – MARKET SERVICES

FIGURE 4.13: SECTORAL SPECIALISATION – NON-MARKET SERVICES
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Detailed As mentioned in the preceding section, for manufacturing and market services there is
manufacturing and evidence that higher levels of specialisation occur in broadly the same regions as those
service sectors with high levels of GDP per capita.
Figures 4.14 – 4.17 show regional specialisation in a few key manufacturing and
market service sectors, namely:
• electronics
• transport equipment
• financial services
• transport and communications
The link does not necessarily seem any clearer, however, particularly for the
manufacturing sectors shown in Figures 4.14 and 4.15. It is possible that even with a
greater degree of disaggregation the separation of activities across the value chain
means that it is difficult to isolate the key productive parts of the process. Transport
equipment is a good example of this, as the low value-added activities tend to be
located in low-cost regions, while the research and development activities are in
highly skilled areas of population – hence by looking at the overall sector a general
spread of activity emerges. The lack of data for Candidate Countries also means that a
complete specialisation picture is not available.
For the service sectors, in particular financial intermediation, those regions most
strongly specialised are broadly located along the arc previously identified as having
high levels of GDP per capita, and so a stronger link emerges.
FIGURE 4.14: SECTORAL SPECIALISATION – ELECTRONICS
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FIGURE 4.15: SECTORAL SPECIALISATION – TRANSPORT EQUIPMENT

FIGURE 4.16: SECTORAL
COMMUNICATIONS

SPECIALISATION
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FIGURE 4.17: SECTORAL SPECIALISATION – FINANCIAL SERVICES

Input indicators The preceding chapters identified a number of key indicators which could be used as
explanatory factors of competitiveness, and for which data were available at the
NUTS-2 level. Tables 4.4 and 4.5 show the average level of these indicators for the
two components of GDP per capita showing most variation, ie productivity and the
employment rate. The most recent available year (generally 2001) is used where
possible, but the fragmented nature of the data is such that earlier years are often
substituted where indicated.
Correlation with The results for productivity show higher values for the indicators correlated with
productivity higher productivity with the exception of the R&D personnel/employment and
investment/output ratios, motorway density and rail density. The association with the
other indicators is promising as many of them are linked to different theories of what
drives competitiveness, so a rising pattern would be expected. The lack of association
with infrastructure variables could be explained by the quality of data, but also by the
nature of regions that receive high levels of investment and infrastructure
development, which can often be the less wealthy areas of the EU. In any case, it is a
fairly well-established finding that infrastructure investment is a necessary, but not a
sufficient, condition for regional prosperity.
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TABLE 4.4: INPUT INDICATORS AND PRODUCTIVITY
Indicator
R+D / GDP (1999)

Units
%

R+D personnel /
Employment (1997)

> 75 % EU average
and < EU average > EU average

0.8

1.1

2.3

1.0

2.8

1.7

25.4

34.4

38.1

5.3

10.8

11.3

32.0

41.6

44.7

2.5

4.4

5.1

%

Tertiary students /
Population

< 75 % EU
average

%

Hi-Tech employment /
Employment

%

HRST / Employment

%

Hi-Tech HRST /
Employment

%

Investment / Output

%

23.6

27.1

19.0

Population Density

per sq km

13.9

38.0

48.7

km per

18.5

12.9

16.9

36.7

68.1

58.9

21161

27303

Motorway / Population

person
Rail / Population

km per
person

Air Freight / Population

tonnes per

n/a

person

Correlation with For the employment rate the picture is less clear, with only five of the eleven
the employment indicators (R&D intensity, high-tech employment, high-tech HRST, investment, and
rate air freight) showing a consistent pattern. Again, this might be expected because, as
has already been shown, a high employment rate is associated to a lesser degree with
regional success than is productivity.

TABLE 4.5: INPUT INDICATORS AND THE EMPLOYMENT RATE
Indicator
R+D / GDP (1999)

Units
%

R+D personnel /
Employment (1997)

> 75 % EU average
and < EU average > EU average

0.5

1.3

2.2

2.7

2.2

1.6

31.9

30.6

46.9

7.9

9.5

11.9

42.2

43

39.7

3.1

4.1

5.2

20.2

21.5

25.4

%

Tertiary students /
Population

< 75 % EU
average

%

Hi-Tech employment /
Employment

%

HRST / Employment

%

Hi-Tech HRST /
Employment

%

Investment / Output

%

Population Density

per sq km

38.1

23.2

57.1

Motorway / Population

km per

13.8

18

12.2

person

4-26

A Study on the Factors of Regional Competitiveness

TABLE 4.5: INPUT INDICATORS AND THE EMPLOYMENT RATE
Indicator
Rail / Population

Units
km per

< 75 % EU
average

> 75 % EU average
and < EU average > EU average

15.4

68.6

30.1

n/a

8871

11639

person
Air Freight / Population

tonnes per
person

Correlation It is possible that some of the input indicators are correlated with each other, which
between indicators could give cause for concern when attempting to attribute explanatory power in the
econometric estimations. Table 4.6 presents the correlation matrix for the various
input indicators, using selected time periods to obtain a reasonable coverage across the
regions.
Most indicators show a positive correlation, albeit not a particularly strong one. Those
with the highest correlation include:
− R&D intensity and tertiary students - probably picking up the presence of a
university research base in the local area;
− high-tech employment and high-tech HRST employment – expected, as they
should be covering similar types of employee;
− air freight with R&D intensity, number of students, and high-tech HRST
employment – this is unexpected and may well be a spurious correlation,
although the strength of correlation for a number of indicators gives some cause
for concern.
The indicators with a high number of negative correlations include R&D personnel
and the motorway and rail freight measures. The negative correlation with the
infrastructure indicators could be explained by the development stage that regions go
through (eg regions with a high degree of motorway intensity may not be those that
specialise in R&D spending) and so this is not entirely unexpected. The correlations
for R&D personnel data are a problem, however, and this finding argues against using
the indicator in subsequent empirical work.
As well as looking at a single cross section, it would also be useful to assess
correlation of growth rates, as many of the variables in Table 4.6 are likely to be
trended – however, the small sample sizes currently available did not permit this
analysis to take place.
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TABLE 4.6: INPUT INDICATOR CORRELATIONS
Hi-Tech
HRST
Hi-Tech HRST
Employment Employment Employment Investment

Population
Density

Motorway

Rail Freight

Air Freight

0.927

0.518

0.418

0.626

0.177

0.131

-0.405

-0.028

0.895

1.000

0.019

-0.100

0.011

-0.100

-0.053

0.135

-0.125

-0.179

-0.338

0.927

0.019

1.000

0.053

0.290

0.286

-0.068

0.098

-0.240

0.026

0.892

/ Employment

0.518

-0.100

0.053

1.000

0.547

0.869

0.183

-0.077

-0.147

0.140

0.240

HRST / Employment

0.418

0.011

0.290

0.547

1.000

0.646

0.155

0.039

-0.026

0.226

0.519

0.626

-0.100

0.286

0.869

0.646

1.000

0.065

-0.030

-0.173

-0.026

0.718

Indicator
R+D / GDP (1999)

R&D
Spending

R&D
Personnel

1.000

0.030

0.030

Students

R+D personnel /
Employment (1997)
Tertiary students /
Population
Hi-Tech employment

Hi-Tech HRST /
Employment
Investment / Output

0.177

-0.053

-0.068

0.183

0.155

0.065

1.000

0.062

-0.318

0.293

0.515

Population Density

0.131

0.135

0.098

-0.077

0.039

-0.030

0.062

1.000

-0.329

-0.271

0.376

Population

-0.405

-0.125

-0.240

-0.147

-0.026

-0.173

-0.318

-0.329

1.000

0.122

-0.497

Rail / Population

-0.028

-0.179

0.026

0.140

0.226

-0.026

0.293

-0.271

0.122

1.000

-0.415

0.895

-0.338

0.892

0.240

0.519

0.718

0.515

0.376

-0.497

-0.415

1.000

Motorway /

Air Freight /
Population
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4.3

Explanations of performance

Decomposition One method of explaining performance is by decomposing a measure into its
analysis constituent parts. This has already been done on one level by looking at the
component breakdown of GDP per capita, but there are ways of looking more closely
at productivity and the employment rate to better understand the forces behind them.
Productivity by Productivity can be decomposed into sectoral components using the expression below.
detailed sector
15
GVAtotal
GVAi
Employmenti
=∑
*
Employment total i =1 Employment i Employment total

The only complication is that, because hours worked is not available by sector by
region, productivity must be defined as GVA per employee rather than GDP per hour
worked. Analysis of the results reveals that heterogeneity is a problem in assessing
the contribution to productivity because the shares of sectors such as other market
services, construction, and non-market services are relatively large. It has been
established that the services sectors, with their high share of regional employment,
account for the main proportion of the productivity level.
Traded versus Another issue that can be investigated is that of internationally traded versus untraded
untraded sectors sectors. Much of the argument supporting productivity convergence has its origins in
trade, factor price equalisation and or/spillover effects. One might expect that the
traded sectors would display a more even level of productivity across the regions
given that they are more open to competition, while less or un-traded sectors should
display more regional variation.
Chart 4.15 shows the difference between these groups, where the traded sectors are
agriculture and manufacturing, while construction and market services are grouped as
non-traded. The results show little difference between traded and untraded sector
productivity, suggesting that either a more detailed categorisation of sectors is
required, or that domestic competition (in which untraded services do engage) is
sufficient to ensure productivity rankings that broadly match those of the more
internationally traded sectors.
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CHART 4.15: TRADED AND UNTRADED SECTOR PRODUCTIVITY
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Crowding out Aside from looking at detailed sectors, there is the broader issue of pubic services and
transfers which make up the difference between market GVA and GDP. The issue
here is whether a large public sector and/or support in the form of subsidies is
associated with lower growth of GDP per capita. Chart 4.16 shows the results, by
plotting the share of market GVA in GDP in the first year of data against growth in
GDP per capita across the whole sample.
The results show no relationship evident across all regions. This does not mean that a
relationship does not exist when put together with other factors, or that for a particular
subset of regions a more positive correlation could not result, but on the whole it
indicates that there are stronger forces at work than the share of market-produced
output. Indeed, some of the regions which receive support and have high proportions
of public spending are often the poorest in Europe, and it might be expected that they
would be among some of the faster-growing GDP per capita areas.
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CHART 4.16: GDP PER CAPITA GROWTH AND NON-MARKET GVA
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Correlations and Correlations among output indicators and key input indicators are useful preassociations estimation guides on the potential relationships suggested by theory.
Single year cross- The indicators chosen as inputs to the competitive framework are expected to largely
sections operate through productivity. Charts 4.17 – 4.21 show the correlation of productivity
against a number of input indicators already used in some of the earlier analysis.
Productivity Chart 4.17 shows the relationship between productivity growth (LFS measure) and
convergence initial level. The sample size is generally 1980-2001, although for east German
regions the start year is 1993 and for Flevoland it is 1986. The expected negative
correlation does exist, while the degree of variation implies there are other factors
(mentioned in the literature section) which could help to improve the explanation.
CHART 4.17: PRODUCTIVITY LEVEL AND GROWTH
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R&D intensity Chart 4.18 shows the results for R&D intensity. A positive correlation of reasonable
magnitude results and is consistent with the link between R&D expenditure and
productivity as proposed by most growth theories, and as found in earlier correlation
analysis in this chapter (see Table 4.4).
CHART 4.18: PRODUCTIVITY AND R&D INTENSITY
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High-tech Since the R&D personnel/employment ratio proved to be a poor indicator on the basis
employment of previous results (possibly due to suspect data), Chart 4.19 looks at specialisation in
high-tech activities, using the share of high-tech employment in total employment as
the relevant indicator. A positive correlation exists, although it is lower than for other
indicators. Often in the literature, other conditioning variables are used such as
agglomeration, educational attainment and entrepreneurial culture; so it may be that a
simple bi-variate picture cannot capture the true relationship.
CHART 4.19: PRODUCTIVITY AND HIGH-TECH SPECIALISATION
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Workforce The focus on the quality and quantity of human capital stock as a source of innovation
education and regional competitiveness is well documented in new growth theory.
Despite the attractiveness in theory, however, data availability is an issue; there is no
direct measure of the quality/level of education of the regional labour force in Europe.
Instead, there is a survey of the number of students at various levels of education, and
this serves as a proxy for the regional workforce. The proportion of students in
tertiary education was chosen as the measure most likely to represent the knowledgeoriented segment of the labour force.
CHART 4.20: PRODUCTIVITY AND WORKFORCE EDUCATION
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Chart 4.20 presents the results, with a positive correlation evident from those regions
available – even using data for one year only the availability is fairly low. Little is
known about the subsequent dispersal of students after their study period has ended.
Some larger, possibly capital city, regions with a cluster of universities may retain a
large proportion of students within their boundaries once they start work, while other
(smaller) regions with a strong university presence may act as feeder regions into
larger urban areas. In this respect, a high correlation should not be expected, but some
positive association is, nonetheless, reasonable.
Spillover effects Chart 4.21 looks at interdependence among regions through the concept of spillovers,
a topic which is central to new economic geography as a mechanism through which
productivity gains may be dispersed. The observation that knowledge tends to flow
freely between proximate firms operating within the same or related industries lies at
the heart of the empirical literature investigating the link between innovation and
location. A sizeable body of empirical studies have shown that knowledge spillovers
increase productivity, but their effect decays with geographic distance (Jaffe et al.,
1993; Almeida and Kogut, 1997; Acs et al., 1994).
The weighting mechanism is the inverse of the physical distance between regions, ie
the further regions are apart, the smaller the weight attached to them. The results
show a reasonably high degree of correlation, indicating that the potential for spillover
effects should be assessed in further empirical work, ie the econometric analysis.
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CHART 4.21: PRODUCTIVITY SPILLOVERS
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Investment and Underpinning much of the activity within a region is the infrastructure of roads, rail
infrastructure and airports, together with the investment in buildings and works and machinery that
is part of the initial expenditure.
Charts 4.22 – 4.24 look at the cross-sectional relationship for the investment-output
ratio, length of motorway per inhabitant, and amount of rail freight per inhabitant to
assess the degree of association.
The data are quite sparse for these types of indicator. Nevertheless, for those regions
where data do exist the relationship in a purely bi-variate sense is non-existent for the
infrastructure variables, and negative for investment, supporting the earlier findings on
indicator correlation.
CHART 4.22: PRODUCTIVITY AND INVESTMENT
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CHART 4.23: PRODUCTIVITY AND ROAD INFRASTRUCTURE

0.7
Correlation Coefficient = 0.031
Length of motorway (km)
per 1000 inhabitants (1999)

0.6
0.5
0.4
0.3
Linear Trend

0.2
0.1
0
0

50

100

150

200

Productivity level in 1999
(GDP per hour worked, PPS, EU15=100)

CHART 4.24: PRODUCTIVITY AND RAIL INFRASTRUCTURE
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Correlation over A cross-sectional correlation yields useful information on regional variation, but a
time stronger picture can be established by examining the relationship of growth rates over
time, as was achieved with the output indicators in earlier sections. Unfortunately, the
quality and quantity of available data do not yet permit this analysis to take place.

4.4

Links to economic theory and regional typologies

Justification of The literature review proposed a number of theories about the causes of certain
theoretical aspects of regional competitiveness, while at the same time recognising that there is no
perspectives one explanation, and that regions are likely to have a variety of different forces acting
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on them according to the space and time dimensions. The data analysis has,
indirectly, allowed a number of features of these different theories to be analysed; and
the findings are summarised here.
Neoclassical The various theorems supporting the neo-classical view of the world suggest factor
theory price equalisation, in terms of a convergence of returns to capital and labour, and
convergence across all regions towards a single level of income, although some
studies have also investigated convergence clubs.
The data on unit labour costs suggest a wide disparity around the regions of Europe,
which is not surprising given the presence of Candidate Country regions and other
areas in the process of catching up. A question that might be posed, however, is
whether those regions with the lowest unit labour costs have been the same ones for
which growth has been fastest. This is analogous to convergence in productivity, for
which the case for convergence has already been shown in Chart 4.17, although as has
been shown, through algebraic manipulation, the relationship is between real wages
and productivity, not unit labour costs and productivity.
Nonetheless, the results shown in Chart 4.25 indicate a considerable degree of
convergence in unit labour costs among the EU15 regions analysed, and also a
relationship that seems to follow a non-linear pattern (as the logarithmic trend
imposed on the results shows), mirroring the findings on productivity convergence
seen in Chart 4.17.
CHART 4.25: CONVERGENCE IN UNIT LABOUR COSTS
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Keynesian theory The implications concerning government/policy intervention and imperfect markets
are difficult to test with the data at hand. Capital intensity has been investigated but
no relationship found with productivity, although the quality and quantity of available
data may have affected the result. More can be said about this in the Econometric
Analysis Chapter, which looks at the impact of capital using a growth accounting
approach.
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Development The key findings of development economics are the slow process of convergence, and
economics the emergence of ‘central’ regions (not necessarily in space, but in terms of growth
poles or hubs of wealth). While earlier analysis shows convergence to be a feature
underlining productivity growth, the rate of this convergence can only be properly
assessed using econometric techniques such as Barro regressions which are used in the
Econometric Analysis chapter. Most previous findings of this sort do support a slow
rate of convergence, however.
The existence of central regions and growth poles is supported by Figures 4.1 and 4.2,
where leading areas are clearly identified, and also in Charts 4.2 and 4.3 which look at
the disparity that exists within countries. Countries which stand out in this respect,
typically through having dominant capital-city regions, are Belgium (Brussels), France
(Ile de France), Portugal (Lisboa e Vale do Tejo), Sweden (Stockholm), and the UK
(Inner London). The emergence of leading regions also becomes evident for the
Candidate Countries, where divergence in GDP per capita is occurring due to stronger
growth in capital city regions. This is most true of the Czech Republic (Prague),
Poland (the Warsaw region), and Slovakia (Bratislava) – in these countries investment
and development is being directed to capital city regions, where necessary
infrastructure, a broad sectoral mix, and a high population density already exist, to
support faster growth in the run-up to accession to the European Union.
New economic The focus of new economic growth theory is largely on human capital and innovation.
growth theory The analysis provided in this chapter supports the finding that R&D intensity and
quality of labour force skills are associated with higher levels of productivity. A key
data element that is missing from this, and other theories, is regional trade, as export
growth is a common feature which links to one of the original definitions of
competitiveness as the ability to produce goods and services which meet the tests of
international markets.
New trade theory Many of the factors in new trade theory, such as the importance of technology and
human capital, are shared with the other theoretical viewpoints.
Sectoral
specialisation is also cited as a requirement for allowing external economies of scale.
The analysis undertaken found correlations between differences in sectoral
specialisation and GDP per capita levels; but it did not find significant differences
between traded and untraded sectoral productivity; neither did it support a link
between the share of market GVA and GDP per capita growth. This is possibly due to
the broad sectoral disaggregation available at the NUTS-2 level, and also to the use of
all regions in the correlations rather than a particular subset.

Development of From the synthesis of theoretical perspectives shown in Figure 2.1, a set of regional
regional typologies competitiveness concepts or typologies was suggested in the literature section. These
saw regions as falling into three broad groups:
1 Sites of export specialisation
2 Sources of increasing returns
3 Hubs of knowledge
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Population density The use of population density and GDP per capita growth as a way of identifying
and GDP per types of region was proposed in Figure 2.5. Charts 4.26 and 4.27 provide a cross-plot
capita of population density against GDP per capita in levels (2001) and growth rates6, with
the additional lines in Chart 4.27 representing the average EU growth in these
indicators.
CHART 4.26: REGIONAL TYPOLOGY - URBANISATION AND WEALTH
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Levels The link between population density and GDP per capita in levels is obscured by the
sharp degree of heterogeneity that exists between the NUTS-2 regions in Europe. The
few very densely populated regions, eg London and Brussels, tend to obscure any
patterns that may exist, but removing these simply reveals other large regions.
CHART 4.27: REGIONAL TYPOLOGY - URBANISATION AND GROWTH
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Two regions have been excluded from the chart due to extreme values of population change. These are nl23

(Flevoland) and de3 (Berlin).
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Growth rates The typology applied to growth rates of population density and GDP per capita is
more promising, and quadrants based around EU average growth rates emerge.
However, this cannot identify the low-population density areas as required by the
typology, rather it picks up the dynamic/retreating regions argument presented at the
same time in Figure 2.5. This shows that, of those regions growing faster than the
EU15 average in GDP per capita, very few also had population growth above the
average. This is undoubtedly affected by Candidate Country regions, where strong
growth fuelled by increasing productivity has gone alongside increasing out-migration
to western Europe. The difficulty of using the data to identify regions as belonging to
one particular type is clear. Another way of pursuing this is to look at each type in
turn and what particular factors of growth they might be associated with.
Sites of export Export specialisation (otherwise known as production sites) implies that regions will
specialisation tend to specialise in those activities in which they have a comparative advantage.
Unfortunately the lack of trade data does not allow a direct identification of those
regions which run a balance of trade surplus, although it could be argued that inward
FDI is equally important an as indicator of this type. Unit labour costs, and, arguably,
population density are also factors which can affect a region’s position as a production
site. Location is also a key issue, such as being a border region, acting as a gateway
for trade to eastern Europe or north Africa, or having access to transport links such as
a port or a motorway and rail network.
With such a multitude of conditioning factors it is a difficult task to filter the data so
as to arrive at a set of regions which meets the various conditions. In any case a
region may measure highly on one indicator for an entirely different reason, for
example it may have a low population density simply because it is a mountainous area
where habitation is not possible, in which case the region is also unlikely to develop as
an export site.

Real wages in 2001 (EU15=100)

CHART 4.28: REGIONAL TYPOLOGY SEARCH – PRODUCTION SITES
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Chart 4.28 shows the kind of identification that could take place, by plotting unit
labour cost against real wages for all EU15 regions. Those regions clustered with low
real wages and low unit labour costs could provide a starting point, but further work
would be needed to look at what characteristics stood behind their position, for
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example is it because they are simply remote and lagging behind regions that theyare
not suitable locations, or are they low-cost border regions with a thriving export
sector.
Sources of Exports are again a central feature of this typology, which makes identification
increasing returns difficult. However, one element of the cumulative causation model that can be tested
is the Verdoorn effect, whereby regional output growth is proposed to lead to higher
productivity growth through inducing technological change.
To test this hypothesis a set of Granger causality tests7 (one for each region) was
undertaken to see whether output growth ‘Granger-caused’ productivity growth over
the sample period. While there are a variety of well-known limitations to this form of
causality testing8 it was deemed worth applying it to see if any pattern could be
determined from the results.
Using two lagged terms due to limitations on degrees of freedom, the results showed
that, of 199 regions tested, 47 (or approximately one quarter) detected Granger
causality between output growth and productivity growth.
Clearly further
investigation would be required to judge the robustness of these results, as for many
Candidate Country regions the number of observations is quite limited. This could
then be linked to other indicators such as labour skills and spillover effects which are
also seen as features of this type of region.
Hubs of knowledge The types of region falling into this categorisation are highly innovative, and so are
likely to be represented by high R&D intensity, the presence of universities, and also
exhibit high wages in respect of the high value-added activities they pursue. Chart
4.29 shows how this type of analysis could develop by identifying, for those regions
where data exist, areas which exhibit above average numbers of student populations in
combination with above average R&D intensity.
Identification of regional typologies is not a straightforward task, particularly when
attempting to classify many regions as opposed to classifying a few well-known cases.
It is not simply a case of identifying quadrants in a scatter-plot, as the position of a
region is a multi-faceted function of many factors, of which some can be measured
accurately, others can be approximated by related indicators, and many cannot be
identified at all. It is also worth noting that such analysis is also associative, rather
than causative; it looks at common patterns rather than imposing a causal structure
from which to statistically test a hypothesis.
The following two chapters on Econometric Analysis and Case Studies seek to
complete more pieces of the regional competitiveness puzzle by focussing on the two
issues of statistical rigour and data incompleteness. Econometric models can use the
data to determine which factors are more likely to drive regional competitiveness.
Meanwhile, the case studies of a selected number of regions enable a more detailed
analysis of many of the issues for which there is no direct measurement.

7

A variable x is said to Granger-cause y if prediction of the current value of y is enhanced by using past values of x.

The method to perform this test is to first regress the current value of y on past, present and future values of x. If
causality runs only from x to y then future values should be insignificant (determined using an F-test) while past values
should be significant.
8

For example, lack of full correspondence between Granger-causality and everyday causality. Christmas cards are

shown to Granger-cause Christmas.
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CHART 4.29: REGIONAL TYPOLOGY SEARCH – KNOWLEDGE HUBS
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y t = Z t1−α − β k tα htβ
Output is allocated
to the following uses:
.

Yt = Ct + K& t + δ K K t + H& t + δ H H t

where C t is consumption, and δK and δH are rates of depreciation for physical, Kt ,and
human, Ht, capital respectively. If Lt grows at rate n in the long run, then the balanced
growth paths for physical capital, and human capital output per labour input
respectively are derived as

g k = k&t k t = s k y t − (δ k + n )k t

and

g h = h&t / ht = s h y − (δ h + n )ht

where s k is the share of output allocated to physical capital and s h is the share of
output allocated to human capital. At balanced growth

y& t y t ≡ g y = g k = g h
giving the final estimated form used below. Clearly the growth accounting approach
is based on a set of strong underlying assumptions (see OECD 2001, Annex 3, pp 124127 for a fuller derivation).
The outcome is a log difference form where productivity change may be obtained as
the difference between output change and the weighted rates of change of physical and
human capital. The residual defining exogenous technical improvement is then:

log Z t − log Z 0 = (log y t − log y 0 ) − α (log k t − log k 0 ) − β (log ht − log h0 )
Under Cobb-Douglas assumptions, α and β would be the monetary shares of returns to
physical and human capital in the regional accounts. In the empirical work reported
below these are allowed to be freely determined. Estimating this equation using per
annum average rate of growth allows some comparison to be made with the following
Barro approach.
Barro The Barro specification is an alternative that is more flexible, less data-demanding and
specification can also be used both to assess the drivers of average productivity change and to test
for convergence in such productivity across EU member state and the candidate state
regions. This approach is also derived from the neoclassical tradition, where,
assuming constant technical progress across regions, one can derive the Barro
regression form as:

(1 / T ) ln Yr Y 0  = β 0 − [(1 − e − βT )/ T ]ln Yr0 + λX
t



r



where the average annual growth rate of productivity1 in region r from year 0 to t, over
T years, is related to the initial level of productivity. β0 is the steady state rate of
technical progress, usually assumed constant across all regions and β is the rate of
convergence per year in productivity. Empirical estimation is generally concerned
with the value of β but with a ‘half-life’ of convergence of a set of regions naturally
measured by ln(1/2)/ln(1-β), that is the number of years taken for productivity
differences across regions to converge by a half.
This suggests that convergence can be tested by a sign test (for β-convergence) that β>
0 or that generally the coefficient on opening level productivity is negative, ie the
lower the initial level of income, the higher the growth rate with the same tastes and
1

Traditionally in cross-country work the indicator of interest has been GDP per head.
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technology. Clearly regions can also display differences in β0 and in their responses,
the λ’s. They will also respond to shifts in other explanatory variables, captured in the
vector of variables, X.
Testing, without any other explanatory X variables on the right hand side, for whether
higher productivity growth rates are associated with lower initial productivity levels
corresponds to the simplest type of ‘unconditional β’ convergence testing. Adding
other X explanatory variables generates the ‘conditional β’ convergence tests. Such
regional convergence would be consistent with a neoclassical view that technology is
easily transferred and that trade provides efficiency advantages for all regional
participants through specialisation, with factor-price equalisation then bringing
ultimate convergence in productivity levels. In addition once a convergence process
has been established by β testing, either unconditional or conditional, then it is
possible to observe how dispersion varies over time, in so called σ-convergence tests.
These dispersion measures provide a natural basis for decomposition by types of
region.
The range of conditioning variables that have been added in the Barro regression are
both numerous and elaborate. Durlauf and Quah (1998) provides a comprehensive
listing to 1998. This includes specifically knowledge-based factors alongside others
reflecting the more traditional explanations of growth via trade, investment, and
population growth. In terms of theory, innovation inputs and the diffusion of
technology from leading regions are both treated as major factors in the endogenous
growth literature. Two major frameworks may be distinguished. These are the Lucas
(1988) approach and the Nelson-Phelps (1966) approach. In both of these, inputs of
knowledge factors come in the form of growth in educational attainment and R&D
interdependencies. But diffusion of technology in particular is emphasised by NelsonPhelps, with education speeding the process of catch-up by facilitating high levels of
trade in ICT products.

5.4

Data

Regional data Chapter 3 reviews data content in the regional database derived for this study. Data
availability is a critical constraint on estimation in growth analysis, and this is
especially true of regional (sub-national analyses). The data utilised for the
econometric analysis in this study have been drawn from the Regio database
supplemented by additional inputs drawn from national sources. The Regio database,
developed by Eurostat, contains a wide array of indicators, many of which can be
directed to studying factors generating regional divergence in productivity. Three
domains are deemed to be of especial relevance:
•

Economic accounts

•

Education

•

Science and technology

Economic Relevant indicators here include GDP, Gross Value Added (GVA), and employment.
Accounts In particular, GVA and employment are available with a sectoral disaggregation,
which can be used to help identify how sectoral productivity influences overall
regional performance, and also to highlight issues of specialisation.
Education Education is a critical element in all theories of growth. The relevant data come from
two surveys, one in 1979 and the other in 1997, and include information on pupils and
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students by educational level, gender and age. This is the source of the human capital
variable at regional level.
Science and Technical improvement is likely to be driven by R&D expenditure, specialist
technology personnel in the institutional sector (e.g. government, business, etc), and employment
in high-tech sectors and in the area of science and technology. This provides a
measure for factors in a region that will shift regional technology growth upwards or
make it more responsive to diffusion of technology from regions with higher or faster
technology growth.
CE European Cambridge Econometrics’ European regional database has been derived from this
Regional Database Regio database and enhanced to support the construction of key variables used as
regional indicators and to help categorise regions into regional types cutting across
member and accessing state boundaries. The key variables are:
•

GDP (m PPS and euro 1995m)

•

GVA by 15 sectors (m PPS and euro 1995m)

•

Employment by 15 sectors (000s)

•

Hours worked (average hours per week)

•

Employee compensation (m euro)

•

Investment by five sectors (m PPS and euro 1995m)

•

Population by various age groups (000s).

The data cover the period 1980-2001. The categories applied to regions are based on:
Human capital Major available indicators to represent the human capital dimension of regional
innovation include rates of tertiary education and R&D intensity. The R&D indicator
can in principle be split into three sectors (Government, Business, and HE
establishments), although in practice the very sparse nature of the data means that total
R&D expenditure is the better choice to ensure reasonable coverage across space and
time. The stock of human capital can be described by the working population (by age
structure if necessary), personnel employed in R&D, employment in high-tech sectors,
total number of students and those involved in tertiary education.
Sectoral structure The 15-sector disaggregation allows distinctions to be made on specialisation and the
balance of traded and non-traded sectors.
Investment The size of a region’s capital stock and the amount it invests in maintaining this
capital stock are fundamental influences on the ability to produce more output per unit
of labour, however this is measured. For the econometric work a derived variable is
the capital stock calculated using a perpetual inventory method. For this study the
assumption is made that capital stock depreciates at a rate of 6% pa.

5.5

Econometric Specification

Regression Specifying the growth accounting and Barro regressions as single equation structures
methods and collecting all errors on the RHS justifies the OLS estimation of the Barro
regression. OLS is widely used and is likely to be more robust to possible
misspecification problems than other estimating techniques. The simplest βconvergence Barro regression can also be used to investigate convergence clubs by
regressing growth in a collection of regions over a time interval on the initial level of
productivity and to spot correlated outliers for the case study investigations reported in
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Chapter 6. The β-convergence regression analysis has generated a substantial body of
analysis aiming to exploit more fully the cross-section and time-series information in
available datasets (eg panel data approaches have been used to model correlations over
time in cross-region shocks, as in Badinger et al 2002).
The Barro method can establish a set of associated β - and σ-convergence estimates of
convergence across the EU NUTS 2 regions and correlate these convergence
processes with regional human capital and R&D inputs. It is much less demanding of
data than the production approach. It can be interpreted as a flexible reduced form
from a number of theoretical models, and has come to provide a standard basis for
comparison of convergence forces in regions. It has been widely applied to regions in
the EU member and candidate states. It is capable of spatial decomposition (eg into
Objective 1 or Cohesion Fund regions) and time-series decomposition (eg separating
convergence during macro growth and contraction phases).
Since many of the alternative theoretical perspectives on competitiveness emphasise in
different degrees the overlapping effects of a diverse set of components, the need for a
comprehensive detailed empirical explanation is lessened. This is especially useful
since the empirical correlates of many of the required variables at NUTS 1 and 2
levels are poorly proxied or often missing. The Barro method is, thus, appropriate
when some kinds of data cannot be obtained.
Adding more conditional explanatory factors (ie investment, R&D expenditure and the
level of education of the population), can, nevertheless help to provide a richer
description of the drivers of productivity growth.
Conditioning Much work in this area (see Durlauf and Quah, 1998, Table 2 for a comprehensive
variables listing) has been concerned with expanding the range of conditioning indicators in
country studies to include knowledge-based factors and a range of socio-political
factors alongside others reflecting more traditional explanations such as trade,
investment, and population growth. The variety of productivity-related drivers linked
to deepening human knowledge is suggested by the earlier associative analysis,
although both population activity rates and cost-of-living measurements can lead to
anomalous outcomes from measured real productivity differences across regions.
The estimation work undertaken with the regional database uses a Barro-type
approach to assess the evidence for investment, population and knowledge factors in
regional competitiveness.

5.6

Additional estimation issues

Outliers Temple (1999) has drawn attention to the sensitivity of cross-country regressions to
influential outliers. The empirical work at EU regional level inevitably has to deal
with higher residual variance from Barro regressions as regions themselves are more
heterogeneous than countries in OECD country studies, although the EU member
states are more homogeneous than the OECD countries as a whole. With larger
average residuals the use of outlier analysis is therefore more important.
In order to assess both the robustness of results and test for influential effects of data
measurement at regional level, outlier analysis is essential. It also provides the
methodological approach at regional level for classifying regions and for assessing
possible additional explanatory factors. Tests for spatial autocorrelation and
heterogeneity in residuals are also more appropriate in regional analysis, since theory
suggests that spatial proximity may boost trade, and spread technology, and hence
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accelerate growth. Thus, outliers associated with missing variables are likely to be
correlated in space.
Spillover effects Specification of the manner and route through which the spillover effects associated
with knowledge factors operate is problematic at the regional level. This is principally
because of the general absence of regional trade information and the lack, or, at least,
poor quality information on the critical knowledge inputs. One expected outcome from
such missing effects will be spatial correlation in growth regression residuals.
Spatial Both cluster theory and endogenous growth theory suggest that missing factor effects
autocorrelation and any economic shocks over time are likely to be correlated between adjacent
regions. This may reflect regional club effects as regionally-contiguous groups see
their productivity performances moving in harmony. Correlations in shocks may also
reflect the common external trade experience of such regional clubs and stronger links
to leading regions, but may also be associated with nationally-based economic
interdependencies, such as the economic links to a capital city region or the influence
of concerted national policy across all regions, eg changes in a tax regime.
The spatially linked boosts to productivity performance may include:
•

Good links to major forms of transport, but particularly access to an
international airport, and a modern telecommunications network;

•

A strong entrepreneurial culture that provides a bridge between research
undertaken in universities and innovation activity in business;

•

The presence of high-tech clusters in areas such as bio-technology;

•

An active public authority which both provides links between the academic
and business communities, and promotes the region in the face of forthcoming
challenges, eg EU enlargement;

•

Spillover effects caused by networking and common vision among regional
stakeholders.

Heterogeneity Specification both of the form of the regression equation and the nature of residual
shocks at regional level will also potentially mean that possible variable parameters
associated with size and heteroscedastic residual effects may be associated with both
the initial level of productivity and the duration of the time period measured. While a
logarithmic form of regression helps to accommodate such heterogeneity, the effect
within the EU data set is likely to be less problematic than in more broadly based
comparisons across very different regions or countries.

5.7

Estimation results

Growth Results for the growth accounting regressions across all EU regions and for all regions
Accounting are presented in Table 5.1 for the productivity measure GDP per hour worked
regressions (regressions using GDP per head have much poorer fits). The results provide prima
facie support for the theoretical proposition that growth in physical capital and human
capital both boost productivity growth at regional level. The estimated coefficients
are rather smaller than those achieved in reported international comparisons. The
inference that there is a large multi-factor productivity contribution to explain at
regional level may not be confidently drawn. Rather, the regression suggests that the
given capital measures are not adequately capturing the full likely contribution of
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physical and human capital investment at the regional level. The Moran test2 also
indicates some spatial clustering of residuals, something that is explored further in the
Barro regressions below
TABLE 5.1 RESULTS FROM GROWTH ACCOUNTING REGRESSION
1980-2001 – EU15
Dependent variable:

Coefficient

Standard
Error

T-Ratio

T-Prob

Intercept

0.137

0.335

0.41

0.6831

Physical capital growth

0.1399

0.0328

4.27

0

Human capital growth

0.056

0.0293

1.91

0.0574

Productivity growth

R-Squared 0.115
197 observations (regions) used for estimation from 213 regions
16 observations (regions) dropped (data missing or sample size restricted)
Durbin Watson-statistic 1.5804
Aikaike Info. Criterion -209.28
Schwartz Bayesian Criterion

-214.21

Moran test: Standardised t-value: 2.1698
Unconditional Results for the unconditional Barro regression across all EU regions and for all
Barro regression regions are presented in Table 5.2. These and subsequent tables use the conventional
GDP per head measure to facilitate comparison. A particular focus is given in the
following analysis to the time periods 1980-89 and 1989-2001 and (in the conditional
tables) to specific analysis of the Objective 1 regions in the Cohesion Countries
(Ireland, Spain, Portugal and Greece) where policy to improve convergence has been
sharply focussed.
TABLE 5.2 RESULTS FROM UNCONDITIONAL BARRO REGRESSION 19802001 – EU15
(a)Dependent
variable

Coefficient

Standard
Error

T-Ratio

T-Prob

Intercept

0.0785

0.0113

6.98

0.0000

GDP per head level

-0.0064

0.0012

-5.36

0.0000

GDP per head growth
1980-2001

R-Squared

0.128

197 observations used for estimation from 213 regions
Durbin Watson-statistic

2

1.4580

The variable to measure spillover effects in the empirical growth regressions has been constructed as follows: where
Spill _ X r =
X τ e − ϑ X Dϑ
τ ∈Rr

X is productivity of neighbourhood regions of r, excluding r itself:
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Aikaike Info. Criterion

701.73

Schwartz Bayesian Criterion

698.45

Moran test: Standardised t-value

1.3990

(b)Dependent
variable

Coefficient

Standard
Error

T-Ratio

T-Prob

Intercept

0.0677

0.0193

3.52

0.0005

GDP per head Level

-0.0050

0.0020

-2.47

0.0142

GDP per head growth
1980-89

R-Squared

0.030422

197 observations used for estimation from 213 regions
Durbin Watson-statistic

1.5843

Aikaike Info. Criterion

595.83

Schwartz Bayesian Criterion

592.54

Moran test: Standardised t-value

-0.24905

(c)Dependent
variable

Coefficient

Standard
Error

T-Ratio

T-Prob

Intercept

0.0888

0.0143

6.21

0.0000

GDP per head level

-0.0075

0.0015

-5.03

0.0000

GDP per head growth
1989-2001

R-Squared

0.11478

197 observations used for estimation from 213 regions.
Durbin Watson-statistic

1.4635

Aikaike Info. Criterion

660.26

Schwartz Bayesian Criterion

656.98

Moran test: Standardised t-value

2.0756

Significant β- The regressions reported in Table 5.2 show a significant β-convergence over the
convergence regional space over the whole period 1980-2001. The small negative coefficient on
the starting-level GDP per head indicates that convergence is very slow, with a halflife to convergence of about 100 years. Overall fit is poor in both subperiods 1980-89
and 1989-2001, while residual diagnostics confirm that considerable information
content is left in the residuals, which give evidence of misspecification and nonnormality and show serial dependency for the country-based ordering of the regions in
the regression analysis. The Moran test for the second period of more rapid
convergence shows significant spatial autocorrelation in the residuals. The evidence,
then, is that there is systematic variation in β-convergence rates over the different time
periods. Analysis of the pace of convergence is displayed in more detail over the

5-9

A Study on the Factors of Regional Competitiveness

whole period in Figure 5.1 and the pace of convergence is shown to vary with the
growth rate in GDP per head across the EU15 as a whole.
FIGURE 5.1:

β-CONVERGENCE RATES OVER TIME - UNCONDITIONAL
MODEL - EU15

Convergence and growth in the EU15 Regions
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rate (% per year)

GDP/capita

1.6

3.5

1.4

3

1.2

EU15 growth

1

2.5
2

0.8

EU15 Beta

0.6

1.5

0.4

1

0.2

0.5

0
-0.2

0
1980-1985

1985-1989

1989-1995

1995-2001

Figure 5.1 indicates that the period of fastest convergence was 1985-89, during which
Spain and Portugal entered the EU and output growth was very fast.
Table 5.3 shows that convergence is associated over the whole period 1980-2001 with
a better performance of the Objective 1 regions taken together. Summary βconvergence rates show faster within-group convergence for the Objective 1 regions,
and this together with better growth performance generates convergence across the
EU15.
In 1980 the EU had nine member states. Although Greece joined the EU in the next
year, it was the period 1988 to 1994 that covered a major transition period in the
process of market integration in the EU with the southern enlargement of the EU to
include the generally poorer regions of Spain and Portugal3. After 1995, the enlarged
EU also included the relatively affluent states of Austria, Finland and Sweden. Rates
of regional convergence have been decomposed in Table 5.3 to show how ‘withingroup’ β-convergence rates have varied for the different types of regions over the
three periods, 1980-88, 1988-94 and 1994-2001.
While average growth was lower for the EU15 over 1988-94 than in 1980-88,
convergence rates in the EU15 Objective 1 regions had picked up sharply in the 198894 period and, with relatively better output performance in Objective 1 than nonObjective 1 regions, this generated somewhat faster convergence for the EU15 regions
as a whole.

3

Greece joined the EU in 1981, Spain and Portugal in 1986, Austria, Finland and Sweden in 1995.
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TABLE 5.3: UNCONDITIONAL β-CONVERGENCE RATES - EU15
Convergence and
growth in the EU15
Regions, 1980-2001

Number of
regions

All EU15 regions

197

% growth rate
GDP per capita

Beta convergence
rate % per annum

R-Squared4

(Beta t ratio)
1.9

0.7

0.87

(5.4)
Objective 1 regions

55

2.0

1.5

0.71

(4.1)
Other regions

142

1.8

0.9

0.83

(5.6)
1980-88
All EU15 regions

197

2.0

0.5

0.94

(2.2)
Objective 1 regions

55

1.9

0.4

0.87

(0.7)
Other regions

142

2.0

2.1

0.92

(6.3)
1988-94
All EU15 regions

197

1.3

0.7

0.97

(3.1)
Objective 1 regions

55

1.4

3.1

0.94

(4.7)
Other regions

142

1.2

0.8

0.95

(2.4)
1994-2001
All EU15 regions

197

2.3

0.9

0.97

(4.3)
Objective 1 regions

55

2.6

1.6

0.92

(2.5)
Other regions

142

2.1

0.0
(0.0)

4

This is measured as the relative variance of predicted level of GDP per capita.
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A considerably faster growth period ensued in 1994-2001 and this also saw a sharp
increase in average growth in the Objective 1 regions, with less strong within-group
convergence, but better relative group performance, which accelerated the overall βconvergence rate for the EU15 regions as a whole.
For the EU15 economies, convergence would be expected to be driven by removal of
trade barriers and, while a positive association is evident between convergence and the
speed of growth of the EU economy, it may be that more recent growth favours the
regions that are more responsive to innovation, because of higher-quality labour and
better trade-supporting infrastructure. In the post-1996 period, when the candidate
countries were preparing for entry, a modest improvement occurred in the position of
these regions bringing them closer towards the poorest EU15 regions by 2001. At this
time convergence among the EU15 economies as a whole was, however, quite
moderate.

σ-convergence The econometric evidence showing unconditional β-convergence over the whole
period 1980-2001 for the EU15 regions means that there is a justification for exploring
σ-convergence, the changing dispersion of measured GDP per head across regions.
This is also amenable to analysis by particular regional groupings relevant to policy,
and such analysis illuminates the pace of convergence across different groups of
regions. Figure 5.2 reports in more detail on this. It shows the consistent decline in
dispersion as measured by the contributions to σ-convergence over the period,
especially for the most disadvantaged regions, the subgroup of Objective 1 regions in
the Cohesion Countries of the EU.
Figure 5.2 also provides analysis of the highest GDP per head regions in the EU15,
those in the top quartile of regions on measured GDP per head. This demonstrates the
convergence in performance in these regions since the mid-1980s, supporting
evidence for a convergence club of richer regions, explored further in Chapter 6. The
plot elaborates the evidence of the Barro regressions and indicates more clearly that
convergence in regional GDP per head has systematically occurred over the whole
period 1980-2001 but that in the fastest-growing periods of growth in the EU,
particularly in the buoyant years up to 1989, there had been an associated quickening
of convergence across the regions as new entrants benefited from the removal of
barriers to trade. The more recent faster convergence of the Cohesion Objective 1
regions since 1994 has been associated with the experience of somewhat slower rates
of growth across the EU as a whole.
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FIGURE 5.2:

σ-CONVERGENCE RATES OVER TIME - UNCONDITIONAL
MODEL – EU15

Sigma Convergence
1980-2001
NUTS II Regions

Sigma (1)
0.9

Cohesion Ob1

0.8
0.7

All Ob1

0.6
0.5

EU15
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EU15 Q4

0.3
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1986

1988

1990

1992

1994

1996

1998

2000

Note(s): (1) the RMS deviation of the log of real GDP/capita worked (Euros) from the EU mean.
Source(s): Cambridge Econometrics

Unconditional The Barro equation results on GDP per head convergence for the EU 15 have
Barro regression demonstrated β-convergence rates of about ½% per year over 1980-2001 and together
with an associated σ-convergence analysis these show the rate of convergence was
fastest over 1985-89 during one of the fastest growth phases of the EU economy when
β-convergence rates reached 1½% before returning to more modest rates. Slowing
convergence since 1989 has been associated with the productivity benefits
experienced by the richer regions, albeit they have attracted population reducing the
impact on the GDP per head measure. However, the relatively good performance of
the Cohesion Objective 1 regions during the recent slower growth period is notable.
The 1989-95 period was also marked by the strong productivity catch-up in the
Eastern Länder of Germany as unification progressed into integration, while a sharp
decline in the position of the highest-value regions in Finland reflected the experience
of these export–led regions from the direct loss of trade associated with the collapse of
the USSR in 1991.
Although direct comparisons cannot be made, a rate of β-convergence of about 2% per
year for GDP per head has been found in many cross-section studies in different
regions of the world. A notable European example is Sala-i-Martin (1996) who
estimated a convergence rate of 1.5% per year for GDP per head for a set of 90
European regions over the period 1950-90. Neven and Gouyette (1994) by contrast
estimate convergence in GDP per head over 1980-89 for the set of EU NUTS 2
regions at just 0.5% per year, while European Economy (2000) reports a rate of
convergence of 1.3% per year over 1980-96 as a whole.
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