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Abstract

In the postwar era, economic interaction and integration among Wes

European countries has grown rapidly. We examine whether those close

growing linkages have led to inter-country income convergence in Western Eu

during 1960-2000. We find clear empirical evidence of convergence. This pro

strong support for the notion that Western Europe constitutes a convergence
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I. Introduction

In this paper, we define Western Europe to be the 15 member countries 

European Union (EU) plus Switzerland, Norway and Iceland. Economic inte

tion has grown rapidly among the economies of Western Europe in the po

era. Such interaction encompasses ever-increasing flows of goods, service

capital within the region. The region depends heavily on itself for export 

import markets, capital and technology, and management know-how and s
Extensive and growing intra-regional economic linkages have nurtured 

promoted economic integration, or the removal of barriers to the movemen

goods and services, capital and labor. The ever-closer integration has oc

mainly within the framework of the EU, which is the most advanced form

international economic integration in the world today.

Economic convergence refers to the narrowing of income gaps am
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countries. Convergence requires that poorer countries grow faster than 
countries. The underlying intuition is based on the Solow-Swan neoclas

growth model, according to which the combination of diminishing margi

returns to capital and the differences in relative endowments of capital in r

and poorer countries induces the flow of capital from the former to the latter.

flow of capital, in turn, promotes rapid growth and narrowing of the income g

There is a large and expanding empirical literature on convergence.1 For broad
samples of countries, the overall evidence generally fails to support converg

The evidence in favor of convergence is considerably stronger for more lim

groups of countries. In particular, there is some evidence that indicates co

gence among countries at similar levels of economic development. Ben D

(1998) and Chatterji (1992), among others, find empirical evidence of con

gence among the worlds richest and poor countries. Galor (1996) and Quah (
provide theoretical justifications for the possibility that convergence will oc

among subsets as opposed to broad samples of countries. This theo

possibility is formally known as the convergence club hypothesis.

In this note, we empirically examine whether or not the intercountry inco

distribution of Western Europe has been becoming more equal during 1960-

That is, whether or not the region constitutes a convergence club. The increa
extensive interaction among the regional economies noted above im

opportunities for the poorer economies to catch up with the richer economies

example, closer integration would accelerate flows of capital from ric

European countries to poorer ones. There is a two-way relationship bet

convergence and economic integration. While integration promotes converg

convergence also promotes integration by, for example, fostering intra-ind
trade. Economic linkages resulting from geographical proximity may prom

convergence clubs.

II. Data and Methodology

Our primary data source is the Penn World Tables (PWT) version 5.6. Sum
and Heston (1991) provide a comprehensive explanation of this data set

unique feature of PWT is that all economic variables are denominated 

common set of prices and in a common currency. This allows for meanin

1See, for example, Rassekh (1998), De la Fuente (1997) and Quah (1996).
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international comparisons of income. We examine the data at 5-year inte
during 1960-2000. Our variables of interest are population and real GDP

capita of each country. Our total sample comprises the 15 EU member 

Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, I

Luxembourg, Netherlands, Portugal, Spain, Sweden and the United King

plus Switzerland, Norway and Iceland.

Theil (1967) developed two widely used measures of inequality. Both T
indices satisfy all the standard ideal properties of an inequality measure an

derived from the Shannon measure of entropy in information theory. The 

index, the Theil entropy index T, reflects the expected information of a messa

that transforms income shares of a country into population shares of the co

It assumes a minimum value of 0 when there is complete equality and a max

value of ln(n) when there is complete inequality so that all income accrues to
one country. For our purposes, the Theil entropy index is as follows:

(1)

where yi is the share of country i in the total income of all countries in the samp

and pi is the share of country i in the total population of all countries in the samp
The second index, which we call Theil’s second measure L, is analogous to the

Theil entropy except that the role of income shares and population share

reversed. Therefore, L reflects the expected information of a message t

transforms population shares of a country into income shares of the country

value of L also ranges from a minimum of 0 to a maximum of ln(n). There is

reason to reason to expect the value of T and L to be the same. For our purpose
we can express Theils second measure L as follows:

(2)

III. Results

Table 1 below reports the values of the Theil entropy index T in (1) and Theils

second measure L we have computed. T1 and L1 are the values for the 18 countrie
of Western Europe while T2 and L2 are the values for the 15 countries of the E

T yi yi pi⁄( )ln
i 1=

n

∑=

L pi pi yi⁄( )ln
i 1=

n

∑=
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The trends of both Theil indices strongly suggest that inter-country inc

inequality has been falling in Western Europe and EU. All four indices 

substantially during the sample period. Furthermore, they do so continuo

throughout the sample period except for 1980-1985. Figure 1 below reprod

the results in Table 1.

IV. Conclusion

In this note, we empirically examine the issue of whether the close and gro

economic interaction and integration among Western European economies h

to inter-country income convergence within the region. Our evidence clearly l

Table 1. Theil Inequality Indices for Western Europe and EU, 1960-2000

Year T1 L1 T2 L2

1960 0.0435 0.0511 0.0416 0.0495
1965 0.0317 0.0365 0.0297 0.0348
1970 0.0233 0.0266 0.0215 0.0250
1975 0.0169 0.0189 0.0160 0.0181
1980 0.0185 0.0209 0.0179 0.0203
1985 0.0201 0.0229 0.0193 0.0222
1990 0.0140 0.0157 0.0136 0.0153
1995 0.0126 0.0139 0.0119 0.0130
2000 0.0091 0.0100 0.0091 0.0099

Note: T1 and L1 are values for Western Europe while T2 and L2 are values for EU.

Fig. 1. Theil Inequality Indices for Western Europe and EU, 1960-2000.
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empirical support for convergence among Western European countries.
results indicate that the poorer countries of the region grew significantly fa

higher than the richer countries, resulting in a sharp decline in inter-cou

income inequality. It remains to be seen whether such convergence will con

into the future.
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