




Abstract 

The last decade has registered a renewed interest in the issue of geographic concentration of economic activities. Although an increasing body of empirical literature has investigated this issue, there seems to be still little agreement on which statistics are most appropriate to measure geographic concentration. Furthermore, from the OECD perspective the issue is complicated by the problem that available indexes of spatial concentration are not well suited for international comparisons.

The aim of this paper is therefore to develop a new indicator of geographic concentration and, on the basis of this indicator, present original evidence for OECD countries. Although the analysis is focused on production and unemployment, the methodology here developed can be easily extended to the study of geographic concentration of other economic phenomena.
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Geographic concentration in OECD countries

The last decade has registered a renewed interest in the issue of geographic concentration of economic activities. New growth and trade theories have pointed out the key role of endogenous externalities in production and innovation stemming from firms clustering and labour markets pooling. As these effects tend to be localised in space, geographic concentration has returned high in the research agenda of many economists.

Although an increasing body of empirical literature has investigated this issue, there seems to be still little agreement on which statistics are most appropriate to measure geographic concentration. Furthermore, from the OECD perspective the issue is complicated by the problem that available indexes of spatial concentration are not well suited for international comparisons.

The aim of this paper is therefore to develop a new indicator of geographic concentration and, on the basis of this indicator, present original evidence for OECD countries. Although the analysis is focused on production and unemployment, it would be straightforward to extend the methodology here developed to the study of geographic concentration of other economic phenomena (e.g.: industries, skills, R&D).

GEOGRAPHIC CONCENTRATION

Geographic concentration indicates the extent to which a small area of the national territory accounts for a large proportion of a certain economic phenomenon. While this definition is straightforward in theory, in practice the choice of an adequate statistical measure of geographic concentration is more problematic.

Conventionally, geographic concentration has been measured in three different ways. The first measure is the Concentration Ratio, i.e. the ratio between the economic weight of a region and its geographic weight. Taking production as an example, the concentration ratio is calculated by ranking regions by their level of production and dividing the share in national production of the first “n” regions with their share in national territory, i.e. their area as a percentage of the total area of the country. The larger this ratio, the higher geographic concentration.

This method, however, is unsuitable for international comparison because the measure of geographic concentration crucially depends on “n”, the number of regions arbitrarily chosen for the comparison. 
As an example, consider the geographic distribution of production in two countries as reported in table 1. If the concentration ratio is measured on the first region, production appears more concentrated in country 1 than in Country 2. However, if the concentration ration is based on two regions, then production in Country 1 turns out to be as concentrated as in Country 2. Finally, the ranking is reversed when the concentration ratio is computed on three regions.

Table 1
Concentration ratios

Region
Country 1
Country 2


Production
(as % of total)
Area
(as % of total)
Concentration ratio
Production
(as % of total)
Area
(as % of total)
Concentration ratio

1
40
20
2.0
30
20
1.5

2
20
20
1.5
30
20
1.5

3
20
40
1.0
30
20
1.5

4
20
20
1.0
10
40
1.0

The second method of measuring geographic concentration is the so-called Locational Gini Coefficient (Krugman, 1991). This is simply a modification of the Gini inequality index where individuals are replaced by regions and weights are given by the regional shares in total population or employment.

Despite the popularity of this measure, several authors (Arbia, 1989; Wolfson, 1997) have pointed out that the Gini coefficient confuses inequality and concentration whereas these are two distinct concepts
. This point can be illustrated by comparing the Gini coefficient to a “true” measure of concentration such as the Herfindahl index. As an example, consider the geographic distribution of production in two countries reported in Table 2. In both countries, the Gini coefficient equals 0.33. On the contrary, the Herfindahl index equals 0.13 in Country 1 and 0.14 in Country 2, so that production is more concentrated in Country 2 than in Country 1.

Table 2
Locational Gini and Herfindahl index

Region
1
2
3
4
5
6
7
8
9
10
Gini
Herfindahl

Country 1
1.8%
3.6%
5.5%
7.3%
9.1%
10.9%
12.7%
14.5%
16.4%
18.2%
0.33
0.13

Country 2
0.0%
0.0%
3.6%
10.9%
12.7%
14.5%
14.5%
14.5%
14.5%
14.5%
0.33
0.14

In the simple example reported in Table 2, the application of the Herfindahl index is straightforward because all regions have been assumed to have the same area. In general, however, regions have different size so that a correct measure of geographic concentration has to compare the production share of each region with its share in the national territory. A third measure that takes into account regional differences in size is the index proposed by Ellison and Glaeser (1997). A major drawback of this index, however, is that it is not suitable for international comparisons because it is very sensitive to the level of aggregation of regional data (an illustration of this property is given in the Appendix).

To overcome the limitations of the three indexes above considered, this study develops a new measure of concentration, the Adjusted Geographic Concentration index (AGC). The methodology underlying the construction of this index is detailed in the Appendix but, in its essential term, the AGC index is constructed by transforming the Herfindahl index as to take into account within-and between-country differences in the size of regions.

Figure 1
Geographic concentration of GDP
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Figure 2
Geographic concentration of unemployment
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Figures 2, 3 and 4 present a ranking of 25 OECD countries based on the geographic concentration index of GDP, unemployment and population, as measured by the AGC index. Figures are based on the OECD Territorial Database (2000) and refer to regions at the Territorial Level 3 (equivalent to the Eurostat NUTS 3) for all countries but Australia, Canada, Mexico and Norway for which data are available only at Level 2 (NUTS 2).

Production in OECD countries seems fairly concentrated with the index equal to 0.43 for the average of Member countries. However, there appear to be significant international differences in the degree of geographic concentration, with the index going from 0.65 in the US (the highest rank) to 0.23 in the Slovak Republic (the lowest rank). Among the countries with high geographic concentration we find Portugal, the UK, Sweden and Korea while Belgium, Germany, the Netherlands and the Czech Republic are located at the bottom of the ranking.

Similar results emerge for the geographic concentration of unemployment (Figure 3). On average, geographic concentration of unemployment is significant (the AGC index being equal to 0.39) but there are large differences between countries, with the AGC index going from 0.67 in Korea (the highest rank) to 0.08 in the Slovak Republic (the lowest rank).

Interestingly enough, in many countries geographic concentration of unemployment does not mirror geographic concentration of production. In twelve countries out of twenty-five, production appears much more concentrated than unemployment (especially in Poland, the Slovak Republic, Hungary, Finland and Ireland) whereas in Korea, Italy and Greece unemployment turns out to be more localised than production. In the remaining ten countries geographic concentration is about the same for both production and unemployment.

GEOGRAPHIC CONCENTRATION AND TERRITORIAL DISPARITY

Although concentration and inequality are two distinct concepts, territorial disparity does have an impact on geographic concentration. To appreciate this point, assume that GDP per capita was the same in all regions. In this case, geographic concentration of production would simply reflect geographic concentration of population. On the contrary, if population density (i.e. population/area) were the same in each region, then geographic concentration would be entirely due to regional differences in GDP per capita.

In order to assess the effect of territorial disparities on geographic concentration of production, the AGC index can be decomposed into two components: geographic concentration of population and regional disparity in GDP per capita
. The percentage of geographic concentration of production due to regional disparity in GDP per capita is reported in Figure 5.

The impact of territorial disparity appears considerable: on average, about 18 per cent of geographic concentration of production in OECD countries is due to regional disparity in GDP per capita. International differences are even more striking.

Figure 3
Percentage of geographic concentration of GDP due to inequality in GDP per capita
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Figure 4
Percentage of geographic concentration in unemployment due to inequality in unemployment rates


[image: image4.wmf]63%

49%

37%

33%

33%

29%

29%

29%

28%

28%

26%

26%

25%

24%

24%

23%

20%

19%

18%

18%

14%

14%

13%

13%

7%

0%

10%

20%

30%

40%

50%

60%

70%

ITA

BEL

CZE

ESP

KOR

FIN

HUN

AUT

SVK

UKD

POL

SWE

USA

PRT

DEU

FRA

DNK

IRL

CAN

MEX

NLD

GRC

JPN

NOR

AUS


Only in a very few cases (Korea, Sweden, Canada and Australia) geographic concentration of production mainly reflects concentration of population. In a large group of countries, above 25 per cent of geographic concentration of production appears to be the result of regional disparity in GDP per capita. This figure is above 30 per cent in the Czech Republic, Belgium and Poland and reaches 43 per cent in Hungary and 48 per cent in the Slovak Republic.

A similar exercise can be repeated for unemployment by decomposing the AGC index into geographic concentration of the labour force and regional disparity in unemployment rates. Figure 6 shows that the impact of disparity in unemployment rates is substantial in all OECD countries. In half of the countries, above 25 per cent of geographic concentration of unemployment is due regional disparities in unemployment rates. This figure is above 30 per cent in Korea, Spain and the Czech Republic and reaches 49 per cent in Belgium and a striking 63 per cent in Italy.

CONCLUSIONS

This chapter has presented an international comparison of geographic concentration in selected OECD countries. The result of the analysis can be summarised as follows.

a) Available measures of concentration are not well-suited for the analysis of geographic concentration. The locational Gini coeffient is best suited for the analysis territorial disparity. Concentation ratios and the EG index are unsuited for international comparisons. To overcome these limitations, this study has proposed a new index, the ADG.

b) Production in OECD countries seems to be significantly concentrated with the geographic concentration index equal to 0.43 for the average of Member countries. However, there appear to be significant international differences in the degree of geographic concentration, with the index going from 0.67 in the US (the highest rank) to 0.23 in the Slovak Republic (the lowest rank).

c) Similar results emerge for the geographic concentration of unemployment. On average, geographic concentration of unemployment is substantial (the geographic concentration index being equal to 0.39) but there are significant differences between countries, with the index going from 0.67 in Korea (the highest rank) to 0.08 in the Slovak Republic (the lowest rank).

d) The impact of territorial disparity on geographic concentration appears considerable. In a large majority of countries, above 25 per cent of geographic concentration of production and unemployment appears to be the result of regional disparity in GDP per capita and unemployment rates.
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APPENDIX
THE ADJUSTED GEOGRAPHIC CONCENTRATION INDEX (AGC)

A common measure of concentration is the Herfindahl index (H), which is defined as:
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where 
[image: image6.wmf]i
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 is the production share of region I and N stands for the number of regions.

The index lies between 1/N (all regions have the same production share, i.e. there is no concentration) and 1 (all production is concentrated in one region, i.e. maximum concentration). In general, however, regions have different areas so that a correct measure of geographic concentration has to compare the production share of each region with its share in the national territory.

An index that takes into account regional differences is the one proposed by Ellison and Glaeser (1997):
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where 
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 is the area of region i as a percentage of the country area. If the production share of each region equals its relative area, then there is no concentration and EG equals 0. Therefore, the bigger the value of EG, the higher geographic concentration.

A major drawback of the EG index is that it is not suitable for international comparisons because it is very sensitive to the level of aggregation of regional data. This feature is due to the fact that the differences between the production share and relative area of each region are squared.

To examine the effect of this procedure, suppose that there are two regions with equal production share and relative area (say 0.4 and 0.3, respectively). The EG term for these two regions would then be (0.4 ‑ 0.3)² + (0.4 ‑ 0.3)² = 0.02. Suppose now that data were not available for each of these two regions but only for the bigger region resulting from the aggregation of the small ones. The corresponding EG term would be (0.8 ‑0.6)² = 0.04, which is smaller than 0.02. In this example, therefore, aggregation would make the EG index overestimate geographic concentration.

Consider now a second example where production shares and relative area are equal to 0.4 and 0.3 in Region 1 and 0.4 and 0.6 in Region 2. The EG term would be (0.4 ‑ 0.3)² + (0.4 ‑ 0.6)² = 0.05, if these two regions are taken separately, and (0.8 ‑ 0.9)² = 0.01, if the two regions are aggregated into a single region. In this second example, the EG index would then underestimate concentration.

To correct for this bias due to aggregation, the EG index can be reformulated into the following index of Geographic Concentration (GC):
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where │ │ indicates the absolute value. Going back to our two examples, it is clear that in both cases the aggregation bias would be smaller for the GC index than for the EG index.

In the first example the EG index would overestimate concentration whereas the GC index would provide the correct measure of concentration. In fact, GC = │0.4 ‑ 0.3│ + │0.4 ‑ 0.3│ = │0.8 ‑ 0.6│ = 0.2. In the second example both indexes would underestimate concentration but the error due to aggregation would be smaller for the GC index. In fact, the GC term would be │0.4 ‑ 0.3│ + │0.4 ‑ 0.6│ = 0.3, if the two regions are taken separately, and │0.8 ‑ 0.9│ = 0.1, if the regions are aggregated into a single region. The aggregation bias of the GC index would then be [(0.3 ‑ 0.1)/0.1] = 2, which is half of the aggregation bias of the EG index [(0.05 ‑ 0.01)/0.01] = 4.

The CG index reaches its maximum when all production is concentrated in the region with the smallest area: 
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where 
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 is the relative area of the smallest region.

The GC index, therefore, is not internationally comparable if the size of regions differ systematically between countries. A natural correction for this second aggregation bias is provided by the adjusted geographic concentration index (AGC), defined as
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As the AGC index lies between 0 (no concentration) and 1 (maximum concentration) in all countries, it is suitable for international comparisons of geographic concentration.

Decomposition of the AGC index

The AGC index can be decomposed in two components: geographic concentration of population and regional disparity. In the case of production
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where 
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 is the population share of region i.

Therefore, the AGC index for production can be rewritten as
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The first term on the right-hand measures the effect of regional disparity in GDP per capita and the second term the effect of geographic concentration of population.

In the case of unemployment, the AGC index can be decomposed as 
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The first term on the right-hand measures the effect of regional disparity unemployment rates and the second term the effect of geographic concentration of the labour force.







�.	The confusion probably arises from the fact that the Gini coefficient is based on the Lorenz or so-called “concentration” curve.


�.	The decomposition methodology is detailed in the Appendix.
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