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Foreword 

Over the last four decades, differences in the labour productivity and per­ 
capita real income levels of the industrialized countries have narrowed con­ 
siderably. In addition, some of the developing countries have significantly 
improved their relative economic standing vis-à-vis the industrialized coun­ 
tries. 

Economic convergence is considered the most important explanation of this 
narrowing of productivity and per-capita income level gaps. The convergence 
hypothesis asserts that being backward in terms of technology and produc­ 
tivity carries the potential for future rapid economic growth. 

The authors review the theoretical rationale and testable empirical predic­ 
tions of the convergence hypothesis and examine the growth experiences of 
the industrialized and the Third World countries since World War II. They 
also analyse the factors which determine the realization of the growth poten­ 
tial of the two sets of countries. 

The empirical evidence on the convergence hypothesis is mixed. The post­ 
war economic trends in the industrialized countries are generally consistent 
with the convergence thesis. However, except for the countries of Southeast 
Asia, the experience of developing countries during the last 25 years or so 
does not conform with the predictions of the convergence hypothesis. 

This analysis strongly suggests that the realization of growth potential is 
not automatic. Instead, it critically depends on the existence of several favour­ 
able domestic and external factors. Internal conditions include an educated 
and well-trained work force, high savings and investment ratios, adequate 
transportation and communications infrastructure, political stability, outward­ 
looking and market-oriented economic policies, population control, and 
flexible and dynamic factor and product markets. These favourable domestic 
factors in combination with a favourable external economic climate, including 
a stable and growing world economy and a freer flow of trade and investment, 
will create a virtuous cycle of export expansion, increased investment in 
human and physical capital, and improved productivity and real incomes. 

This study is part of the Council's ongoing research programme on Canada's 
international competitiveness. Someshwar Rao and Sunder Magun are senior 
researchers with the Economic Council of Canada. 

Judith Maxwell 
Chairman 
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Abstract 

This paper reviews the theoretical rationale of the economic convergence 
hypothesis and examines the growth experience of the industrialized and the 
developing countries. It also analyses the factors determining the realization 
of growth potential and the degree and rate of convergence in the two sets of 
countries. 

The empirical evidence on the convergence thesis is mixed. Differences in 
per-capita income and aggregate labour productivity levels among the 
industrialized countries have steadily narrowed, consistent with the catch-up 
hypothesis. On the other hand, except for the Southeast Asian countries, the 
experience of the developing countries over the postwar period is not, in 
general, consistent with the convergence thesis. 

Our empirical results suggest that the convergence of productivity and per­ 
capita income levels in the "follower" countries is not automatic. Instead, it 
depends on a host of favourable internal and external economic conditions, 
including an educated and well-trained work force, high savings and invest­ 
ment ratios, adequate infrastructure in transportation and communications, 
flexible and dynamic product and factor markets, population control, outward­ 
looking and market-oriented economic policies, freer world trade, a stable 
and growing world economy, and political stability. 

The convergence thesis has important implications for the growth potential 
of the developed as well as the developing countries and for future patterns 
of world trade. The postwar experience of the industrialized and the Southeast 
Asian countries strongly suggests that the fulfilment of the growth aspirations 
of the developing countries will critically depend on an open and liberal global 
trading system. 

Xl 



Introduction 

The United States has experienced higher levels of real per-capita income and 
labour productivity than all other countries since 1890, when its productivity 
overtook that of the United Kingdom. However, in the period since World War 
II, labour productivity and per-capita income have grown substantially faster in 
most of the industrialized countries and some of the developing countries than 
in the United States, resulting in a significant closing of their per-capita income 
and productivity level gaps relative to the United States. 

Among the many explanations of the rapid pace of improvement in labour 
productivity and per-capita income in industrialized countries, the most 
prominent is the hypothesis of economic convergence [see Baumol, 1986; 
Helliwell and Chung, 1988 and 1990; Abromovitz, 1979 and 1986; and 
Maddison, 1987]. In this hypothesis the United States is viewed as the "leader" 
and the other countries as the "followers" who have the opportunity to "catch­ 
up." According to the convergence thesis, if the follower countries pursue 
appropriate policies, they should be able to increase their productivity and 
per-capita incomes at a faster pace than the leader country, because they enjoy 
"opportunities of backwardness." The follower countries can emulate the 
leader over a considerable range of technology and achieve a given amount of 
growth with less expenditure on research and development. They can increase 
their capital-labour ratios faster without running into diminishing returns. 
Similarly, structural changes will be rapid. In short, the convergence hypo­ 
thesis asserts that being backward in levels of productivity and per-capita 
income carries a potential for rapid advance. In cross-country comparisons, 
the growth rates of productivity and per-capita income performance over the 
longer term should be inversely related to their initial levels. 

The objective of this paper is to do a thorough theoretical and empirical 
analysis of the convergence hypothesis, a hypothesis that has important im­ 
plications for the medium- to longer-term outlook for output, productivity , 
and real income growth in both industrial and developing countries, the longer­ 
term prospects for world trade, and future patterns of international trade. The 
following are some of the important research and policy questions we hope 
to answer: 

1 What is economic convergence? 

2 How is it transmitted from the leader to the follower countries? 

3 Does the postwar experience of the industrialized and the developing 
countries conform to the convergence hypothesis? 

4 If so, what role did freer trade play in bringing about economic conver­ 
gence? 
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5 Were the rates of convergence of the various countries uniform? 

6 If not, what were the important determinants of convergence? 

7 What factors are responsible for the marked variations in postwar growth 
performance among the developing countries? 

8 What are the important policy implications for Canada of the economic 
convergence theory? 

The theoretical basis of the convergence hypothesis will be discussed in 
the second section. In the third and fourth sections, we will review the indus­ 
trialized and the developing countries' historical experience with the conver­ 
gence hypothesis and analyse the determinants of convergence or the lack of 
convergence. In the final section, we will summarize the findings of this paper 
and discuss their policy implications. 

The Convergence Hypothesis 

Before we proceed with the discussion of the convergence hypothesis and 
the transmission mechanism, it would be useful to describe briefly the deter­ 
minants of improvements in per-capita income and labour productivity. The 
growth in per-capita income of a country is positively influenced by the growth 
rate of output (GOP). Other things being equal, an increase in population 
growth, because of its adverse effect on the capital-labour ratio, will reduce 
the growth rate of per-capita output and vice versa. The expansion rate of 
output in tum depends on the growth rate of inputs (capital and labour) and 
of total factor productivity. 

Improvements in total factor productivity capture the effects of a wide va- , 
riety of sources including technology, efficiency in resource allocation, 
managerial skills and administrative efficiency, economies of scale, and the 
quality of factors of production. The contribution of factors such as motivation, 
physical health, the levels of education and experience of the labour force, 
and changes in the composition and age structure of capital stock to improve­ 
ments in real incomes is often subsumed in the growth of multi-factor 
productivity [Daly and Rao, 1985; Rao and Lemprière, 1990a]. In short, the 
growth of per-capita income over the longer term is mainly determined by 
the growth of the capital-labour ratio, improvements in total factor produc­ 
tivity, and the growth rate of the population. Similarly, improvements in labour 
productivity can be explained in terms of improvements in the capital-labour 
ratio and total factor productivity. Therefore, relative improvements in per­ 
capita income in the medium to longer term (and hence the per-capita income 
level gaps) are largely determined by the relative growth rates of labour 



Technology Transfer, and Freer Trade 3 

productivity. Other determinants of per-capita income gaps include gaps in 
the dependency rates, participation rates, hours worked, and unemployment 
rates [Rao and Lemprière, 1990b]. 

The Transmission Mechanism 

The convergence hypothesis asserts that over the longer term the labour 
productivity and per-capita income levels of the follower countries converge 
to the levels of the leader. Therefore, the lower the level of a country's 
productivity, the higher will be its growth potential. But once the productivity 
level of the follower country converges to the level of the leader, the growth 
potential of the follower will be similar to that of the leader. 

The central idea of the convergence thesis has to do with the level of tech­ 
nology embodied in a country's capital stock. For the sake of analytical sim­ 
plicity, let us assume that the level of labour productivity is entirely governed 
by the level of technology embodied in capital stock. Let us also assume that 
in a leading country the technology embodied in each vintage of its capital 
stock is at the very frontier of technology at the time of investment. In this 
case, the technological age of the capital stock, so to speak, is similar to its 
chronological age. On the other hand, in the follower country - whose pro­ 
ductivity level is lower - the technological age of the capital stock is high 
relative to its chronological age; the stock is obsolete even for its age. When 
the leader discards its old stock and replaces it, the accompanying productivity 
increase will be governed and limited by the advance of knowledge between 
the time when the old capital is installed and the time it is replaced. 

In contrast, the follower countries have the potential to make a larger leap, 
because the new capital embodies the frontier knowledge. Hence, the larger 
the technological gap the stronger the follower's potential for growth in total 
factor productivity and, other things being equal, the faster one expects the 
follower's growth rate to be. However, the catch-up process would be self­ 
limiting, because as the follower catches up, the possibility of making large 
leaps by replacing superannuated with best-practice technology becomes 
smaller and smaller. A follower's growth potential weakens as its productiv­ 
ity level converges towards that of the leader. 

During the period of convergence the follower country's growth prospects 
will be further strengthened by the positive effects of the diffusion of state­ 
of-the-art technologies on output, capital formation, modernization, industri­ 
alization, scale economies, and resource allocation. In addition, the conver­ 
gence of productivity levels will be accompanied by the convergence of the 
structure of final demand, production, employment, and factor prices of the 
follower countries with those of the leader. 
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Abromovitz [1979 and 1986] has strongly argued that technologically 
backward countries will have greater growth potential than do more advanced 
countries only if the social capabilities of the backward countries are suffi­ 
ciently developed to permit successful exploitation of the frontier technologies 
already employed by the more advanced countries. These social capabilities 
include the education and skill levels of the labour force, transportation and 
communications infrastructure, and the nature of the industrial, commercial, 
and financial organizations. Furthermore, the pace at which the potential for 
catch-up is actually realized will depend on factors limiting the diffusion of 
knowledge, the rate of structural change, the accumulation of capital, and the 
expansion of [mal demand. For example, improvements in the channels of 
international telecommunications, freer trade, a freer flow of foreign direct 
investment, an increased role for multinational corporations in world invest­ 
ment and trade, and a favourable and stable international economic climate 
will facilitate and accelerate the diffusion of frontier technologies in the fol­ 
lower countries. 

In summary, the convergence hypothesis implies that both the productivity 
and per-capita income levels of follower countries will converge to the levels 
of the leader over the longer term, provided they pursue appropriate policies. 
Since the basis of the convergence hypothesis is the transmission of frontier 
technologies, we should observe substantially higher growth rates in total 
factor productivity (especially in the manufacturing sector) in the follower 
countries than in the leader country. In short, the convergence of labour pro­ 
ductivity and per-capita income levels will be mainly brought about by the 
convergence of total factor-productivity levels. Therefore, the acid test of the 
convergence hypothesis is the equalization of total factor-productivity levels 
across countries, especially in the traded-goods sectors. 

The Experience of 
Industrialized Countries 

In the previous section we discussed the theoretical rationale of and some 
of the important preconditions for convergence. In this section we will examine 
the historical experience of the industrialized and the developing countries to 
see if it lends support to the convergence hypothesis. 

The Postwar Period 

As predicted by the convergence hypothesis, in the period 1965-86 real 
per-capita income expanded at a faster pace in all the follower industrialized 
countries (with the exception of New Zealand and Switzerland) than it did in 
the United States. Similarly, growth rates in real GDP in 1965-80 were 
significantly higher in the follower industrialized countries than they were in 



Technology Transfer, and Freer Trade 5 

the United States (see Table 1). However, during the period 1980-86, the real 
GDP of the United States grew faster than those of the other countries (with 
the exception of Japan, Norway, and Australia). Contrary to the predictions 
of the convergence thesis, the sluggish growth of the follower countries has 
resulted in either a widening or at best a maintenance of the gap between 
their per-capita incomes and that of the United States during the 1980s (see 
Table 2). 

Based on unpublished estimates by the U.S. Bureau of Labor Statistics of 
the per-capita income and labour productivity levels in selected industrialized 
countries, we will examine in detail the evidence on the convergence hypo­ 
thesis for 12 industrialized countries (see Tables 2 to 4).1 The following are 
some of the more important findings: 

1 During the postwar period, both the per-capita incomes and labour pro­ 
ductivity of all the industrialized countries grew faster than did that of the 
United States. In addition, as predicted by the convergence hypothesis, the 
growth rates of productivity and real per-capita income were inversely related 
to the initial levels (see Tables 2 and 3).2 

2 As expected, the average levels of labour productivity and per-capita 
income of the industrialized countries, relative to that of the United States, 
have steadily increased (see Table 5). 

3 The steady decline in the variance (coefficient of variation) around the 
mean level of the relative productivity of the industrialized countries 
(excluding the United States) during this period implies that the countries 
that started at relatively low levels of productivity grew faster than those with 
initially higher levels, supporting the convergence hypothesis (see Table 5). 

4 Differences in per-capita incomes and labour productivity gaps among 
countries in a given time period and/or in a given country over time can be ' 
explained by differences in the shares of the working-age group in total 
population and by differences in unemployment rates (see Tables 6 and 7).3 
For instance, during the period 1980-87 the per-capita income gaps of France, 
the Federal Republic of Germany, and the Netherlands relative to the United 
States actually widened, in spite of a substantial improvement in their relative 
productivity levels. The large increase in these countries' unemployment rates 
relative to the United States explains this apparent inconsistency between the 
movements in their relative productivity and per-capita income levels. 

5 In terms of per-capita income and aggregate labour productivity, Canada 
has done very well relative to the United States and the other industrialized 
countries. For instance, Canada's per-capita income has increased from about 
70 per cent of the U.S. level in 1950 to 94 per cent in 1987. Similarly, its 
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labour productivity level increased from about 77 per cent of the U.S. level 
in 1950 to about 95 per cent in 1987. All the other countries' productivity 
and per-capita income levels are still significantly lower than those of the 
United States and Canada (see Tables 2 and 3). 

6 The relative productivity performances of Japan, France, Germany, and 
Italy have been more impressive than Canada's achievements over the period 
(see Table 3). However, if we adjust for the initial productivity level differ­ 
ences among the countries (as the convergence hypothesis requires) the 
Canadian performance also looks impressive. 

What about the manufacturing productivity levels? Like aggregate labour 
productivity ,labour productivity in the manufacturing sector has also increased 
at a significantly faster pace in all the follower industrialized countries dur­ 
ing this period compared to the United States (with the exception of Norway). 
Our results suggest that the improvements in manufacturing productivity 
played a major role in bringing about the convergence of aggregate produc­ 
tivity and per-capita income levels in the industrialized countries.' For instance, 
in Japan, where the aggregate labour productivity level increased from a mere 
15 per cent of the U.S. level in 1950 to about 71 per cent in 1987, labour 
productivity in the manufacturing sector increased by over 1,700 per cent 
during the period 1950-87, compared to about 250 per cent in the United States 
(see Table 4). Hence, the performance of manufacturing productivity in the 
industrialized countries is also consistent with the convergence thesis [see 
Rao and Lemprière, 1990a]. 

Dollar and Wolff [1988] have investigated the changes in labour produc­ 
tivity levels in 28 manufacturing industries for 13 industrialized countries over 
the 1963-82 period. In these countries, the coefficient of variation of indus­ 
try labour productivity declined in all but one of the industries. However, 
their results show that the convergence was stronger in aggregate manufac­ 
turing than within individual industries, especially the heavy and high- . 
technology industries. In addition, their fmdings suggest that changes in the 
employment mix did not play an important role in narrowing the aggregate 
manufacturing productivity gaps among the industrial countries. 

In summary, the experience of the industrialized countries in the postwar 
period generally favours the convergence theory. Our findings are in line with 
the conclusions of Baumol [1986]; Streissler [1979]; Abromovitz [1979 and 
1986]; Maddison [1987]; Helliwell et al. [1985]; Helliwell and Chung [1988]; 
and Dollar and Wolff [1988]. 

The Prewar Period 

Did a convergence of productivity and per-capita income levels occur in 
the industrialized countries between World Wars I and II. It appears that the 
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process of convergence was either weak or absent during the interwar period 
(see Table 5). The lack of support for the convergence hypothesis during this 
period may be attributed to the following factors: 

1 Prior to 1913, the measured levels of productivity depended heavily on 
the quantity of farmland in relation to the population. Consequently, produc­ 
tivity levels were poor indicators of gaps between the actually used and the 
best practice technology. 

2 In many of the countries that are today industrialized, social competence 
in exploiting what were then the most advanced methods was still limited. 

3 The adverse effects of World War I on political and financial conditions, 
the uneven impact of the Great Depression, and the restrictions on interna­ 
tional trade hit the poor countries hardest. These factors could explain the 
divergence of productivity and per-capita income levels experienced during 
the period 1913-38. The effects of World War II further increased the gaps 
among the productivity and per-capita income levels of the industrialized 
countries during the period 1938-50 (see Table 5). 

4 The advent of the automobile industry in the 1920s gave the United States 
a massive impetus at a time when many European countries were recovering 
from the huge loss of young men in World War I. 

Determinants of Convergence 

The convergence of productivity and per-capita income levels experienced 
after World War II is the result of several favourable factors, including large 
technological gaps, improved social capabilities - higher levels of education, 
greater experience with large-scale production, distribution and fmance - and , 
conditions favouring rapid realization of growth potential. In addition, the 
liberalization of both trade and capital account transactions, the increased role ' 
of multinationals in world trade, the dramatic reduction in the cost of trans­ 
portation and communications, more flexible factor and product markets, in­ 
creased government support for technology adoption and diffusion, and the 
stable international economic environment have all contributed significantly 
to the faster diffusion of frontier technologies and improved resource alloca­ 
tion in the industrialized countries. 

Our analysis suggests that the convergence of productivity and per-capita 
income levels in the industrialized countries during this period was mainly 
due to rapid increases in exports and R&D expenditure, capital accumula­ 
tion, increased per-capita expenditure on education, and the movement of la­ 
bour out of farming (see Tables 8 to 12).5 For example, in Japan, where both 
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aggregate and manufacturing labour productivity increased dramatically, non­ 
residential capital stock per employed person increased by about 800 per cent 
between 1950 and 1986. During this period, the volume of exports increased 
by about 6,500 per cent These results strongly suggest that the rate of con­ 
vergence critically depends on favourable external and internal economic 
conditions. However, the strong performance of investment, exports, and R&D 
might have been partly influenced by the favourable impact of technology 
diffusion on productivity, real incomes, and [mal demand expansion. 

In summary, the experience of the industrialized countries in the postwar 
period in general supports the convergence hypothesis. However, the rate of 
convergence as well as its longer-term sustainability would appear to cru­ 
cially depend on favourable external and internal economic conditions. It 
seems that the substantial liberalization of world trade, the results of the suc­ 
cessive rounds of the GATT negotiations, the increased role of multinationals 
in international trade (particularly intra-industry trade), the marked reduction 
in transportation and communications costs, and the stable world economic 
environment have all facilitated the rapid diffusion of frontier technologies 
among the industrialized countries. These favourable external economic 
conditions, in combination with the outward-looking and market-oriented 
domestic economic policies, have set in motion a virtuous cycle of technol­ 
ogy diffusion, productivity and per-capita income improvements, increased 
investment and R&D, export expansion, industrialization, and increased pro­ 
ductivity growth," 

The Experience of Developing Countries 

In the previous section we examined the experience of the industrialized 
countries in the period since World War II and concluded that their output 
and productivity performance has been broadly consistent with the conver­ 
gence hypothesis. In this section we will review the experience of the devel­ 
oping countries to see whether their growth performance over the same period 
is also in accordance with the convergence thesis. 

The convergence hypothesis states that being backward in levels of pro­ 
ductivity and per-capita income carries the potential for rapid advance. This 
in turn implies that both output and productivity should increase at a much 
more substantial pace in the developing countries than in the industrialized 
countries, because the developing countries' productivity levels are far behind 
those of the industrialized countries (see Tables 13 to 16). 

In contrast to the experience of the industrialized countries, the growth 
performance of the developing countries in the postwar period does not gen­ 
erally support the convergence hypothesis. Only a small number of the 
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developing countries (especially the Asian newly industrialized countries 
[NICs], the Southeast Asian countries, and Israel) have experienced rapid 
growth in their per-capita incomes, closing some of the large gap compared 
to the United States (see Tables 13 to 17).7 Moreover, contrary to the predic­ 
tions of the convergence hypothesis, the growth in per-capita incomes in the 
developing countries during this period seems 10 be positively related to their 
per-capita income levels - in other words, the richer countries grew faster 
than the poorer countries. 

In Africa, only a handful of countries (Botswana, Cameroon, Lesotho, 
Mauritius, and South Africa) enjoyed a higher growth in real per-capita income 
than did the industrialized countries (over 2.5 per cent per annum) during the 
period 1965-87. Many of the poorer African countries actually experienced 
an absolute decline in their real incomes during this period (see Table 13). 
On average, the per-capita incomes of African countries increased by a 
mere 1.3 per cent per year over this period, implying a significant per-capita 
income divergence compared to the industrialized countries. In addition, the 
gap between the rich and the poor African countries has further widened during 
this period, again inconsistent with the convergence hypothesis," Furthermore, 
the growth performance of almost all of the African countries deteriorated 
substantially during the period 1980-86, compared 10 1965-80 (see Table 13). 
This suggests that the relative position of these countries has declined 

. considerably in the 1980s. Rapid population growth seems 10 have contrib­ 
uted significantly to the poor performance of per-capita income in these 
countries. 

In contrast 10 the poorperfonnance of African countries, the per-capita incomes 
of Asian countries during the period 1965-87 increased, on average, at a sig­ 
nificantly faster pace (5.6 per cent per year) than did those of the industrial­ 
ized countries, which is generally in line with the predictions of the conver­ 
gence hypothesis (see Tables 14 and 17). However, among the Asian countries, 
growth performance is not inversely related to per-capita income levels as 
predicted by the convergence thesis," On the contrary, the upper-middle 
income countries such as Hong Kong, Singapore, Taiwan, and South Korea 
continue to enjoy substantially higher growth rates than do the low-income 
countries such as India and Bangladesh. The Southeast Asian countries and 
China have also done very well. The per-capita incomes of the poor coun­ 
tries of Asia, like those of the African countries, are also adversely affected 
by rapid population growth (see Table 14). 

Also like those of the African countries, the per-capita incomes of the Latin 
American countries (with the exception of Brazil, Columbia, Mexico, and 
Paraguay) grew at a significantly slower pace than did those of the industri­ 
alized countries, thus falling further behind the income levels of the United 
States and the other industrialized countries (see Table 15). As in the case of 
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African and Asian countries, the growth in per-capita incomes of the Latin 
American countries is not negatively related to their levels as predicted - the 
poorer countries did not experience faster growth than the richer countries." 
Their per-capita incomes, on average, grew by a mere 1.1 per cent per year 
during the period 1965-87, compared to about 2.5 per cent in the industrialized 
countries and 5.6 per cent in Asia However, many of them enjoyed decent 
growth performance during the period 1965-80, closing some of the per-capita 
income gap. This suggests that the poor performance of their per-capita 
incomes during the period 1965-87 can be attributed in large part to their 
dismal growth performance in the 1980s. 

The sharp deterioration in the terms of trade of the Latin American states, 
the worsened export demand, the substantial increase in real interest rates, 
the large depreciation of the U.S. dollar, and the corresponding ballooning of 
balance-of-payment deficits have created a vicious cycle of persistent inflation, 
sluggish economic growth, and increased foreign debt and debt-service pay­ 
ments in the 1980s. These problems were exacerbated by ineffectual economic 
policy reforms and by drastic fluctuations in policy due to a lack of social 
consensus and frequent changes in government. Rural landlords and urban 
organized labour have played a considerable political role in opposing eco­ 
nomic policies. Under these circumstances, policy conflicts have often oc­ 
curred, resulting in frequent and destabilizing shifts in political alliances and 
changes in economic policy [see Lin, 1988]. In addition, like the other devel­ 
oping countries, most of the Latin American countries have suffered from 
rapid population growth (see Table 15). 

Many of the EMENA countries enjoyed strong growth in output during 
the period 1965-80 and improved their relative per-capita incomes thanks to 
dramatic improvements in their terms of trade, mainly due to the rise in the 
real price of oil (see Table 16).1l However, in the 1980s there has been a 
drastic reduction in the real price of oil and reduced demand for oil exports, , 
due to the decline in economic growth in the industrialized countries and the 
sharply reduced energy requirements per unit of output. This has substantially 
reduced growth rates in all the EMENA countries and increased their income 
gaps relative to the United States and the other industrialized countries. In 
other words, the modest improvements in their real per-capita incomes dur­ 
ing the period 1965-87 were entirely due to their strong growth performance 
during the period 1965-80, which was in turn a result of a substantial im­ 
provement in their terms of trade. 

In summary, during the period 1965-87, contrary to the predictions of the 
convergence hypothesis and except for a small number of the Asian countries, 
most of the developing countries did not enjoy growth rates in output and 
per-capita income that were significantly faster than those of the industrialized 
countries. Among the developing countries, the richer countries performed 



Technology Transfer, and Freer Trade 11 

better than the poorer countries, again inconsistent with the convergence 
hypothesis. There is somewhat more but by no means consistent support for 
the convergence hypothesis in this period in Latin America and the Middle 
East. 

Determinants of Growth Performance 

What has caused this vast divergence in economic performance among the 
developing countries? Why were the countries of the Far East and Southeast 
Asia able to take advantage of the favourable global economic environment 
of the postwar period and establish a sustainable pattern of economic growth, 
while most of the other developing countries were not? 

Research done for the IMP and the World Bank suggests that high savings 
and investment ratios, export expansion, small public sectors, competitive 
labour markets, a well-educated labour force, outward orientation with respect 
to trade and foreign investment, and the neutrality and the stability of invest­ 
ment and savings incentives are largely responsible for the success of the 
Asian NICs [see World Bank, 1987; Otani and Villanueva, 1988; Balassa, 
1988; and Lin, 1988]. However, all these factors are interrelated. For example, 
while export expansion requires well-functioning labour and capital markets, 
the neutrality and stability of the incentive system will improve the operation 
of factor markets. 

• 
A recent unpublished IMP paper examines the per-capita income perform­ 

ance of 55 developing countries for the period 1970-85 [see Otani and 
Villanueva, 1988]. The cross-section regression results strongly suggest that 
the large divergence in growth performance among developing countries can 
be explained fairly well by the following factors: export performance, do­ 
mestic savings and investment ratios, population growth, and budgetary 
allocations to improve human capital. Among these factors, export perform­ 
ance, the domestic savings ratio, and population growth seem to have played 
a major role (see Tables 18 to 21). The results of the IMP paper suggest that 
a 10-percentage-point increase in the domestic savings ratio (the ratio of 
domestic savings to GNP) increases the long-term growth rate of per-capita 
income by 1 percentage point. Export performance is also very important for 
the growth process. The results of the study indicate that a 10-per-cent in­ 
crease in export volume annually will raise the growth rate of per-capita output 
by 4 to 5 percentage points a year. Our own research findings also strongly 
support the importance of export performance, domestic savings, human 
capital, and population control for economic development. 

Our estimated per-capita income growth rate (cross-section) equations for 
the Asian, Latin American, and African countries are: 
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gAS = 6.2 + 0.10gAS + 0.12DSARAS - 2.72gAS 
PCGDP (3.7) (2.8) EXP (4.2) (4.2) POP 
_2 
R = 0.87. 

(1) 

gL" = 0.90 + 0.17 gL" + 0.09 DSARU. - 0.15 gL" 
PCGDP (0.7) (2.8) EXP (2.6) (0.4) POP 

(2) 

_2 
R = 0.29. 

gAI' = 0.1 + 0.13 g"i' + 0.07 EDUAF - 0.21 g"i' 
PCGDP (0.0) (1.9) EXP (1.0) (0.4) POP 
_2 
R = 0.10, 

(3) 

where 

gPCGDP = average annual growth rate of per-capita income; 

gEXP = average annual growth rate of exports; 

DSAR = domestic savings rate (the ratio of domestic savings to GDP in 
1980); 

EDU = initial education level (1965) (percentage of age group enroâed in 
secondary education); and 

gpoP = the growth rate of the population. 

These results imply that a 1-percentage-point increase in the average an­ 
nual growth rate of exports will lead to about a O.13-percentage-point increase 
in the per-capita income growth rate per year over the longer term, suggest­ 
ing a lower payoff from export promotion than proposed in a recent IMP 
study (0.4 to 0.5 percentage points). This discrepancy between the two sets 
of estimates could be due in part to the large inter-country group variation. It 
should be noted that the IMP results refer to all 55 developing countries 
studied, whereas our equations only capture variations within the group, not 
variations among the country groups. Hence, one could argue that our results, 
in general, are consistent with the findings of the IMP study. In addition, like 
the IMP study, our regression results also suggest that an increase in the do­ 
mestic savings rate will have a significant positive impact on the per-capita 
income growth rate. 

The large differences in the constant term among the three per-capita income 
growth-rate equations imply marked differences among the total factor- 
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productivity growth rates of the three groups of countries. What factors could 
account for such large differences in total factor-productivity growth rates? 
It seems that the large differences in education levels and population growth 
rates could explain the poor performance of the African countries compared 
to that of the Asian countries, as in the following aggregate per-capita income 
growth equation: 

g 
PCGDP 

= 1.22 + 0.15 g + 0.06 DSAR - 0.72 g + 0.022 EDU 
(0.8) (3.5) EXP (2.3) (1.5) (1.0) POP 

(4) 

_2 
R = 0.45. 

For instance, the average level of education (proxied by the secondary-school 
enrollment rate) in African countries is substantially lower (less than one fifth) 
than the education levels of Asian countries (see Tables 13 and 14). Similarly, 
the average population growth rate is also significantly higher in Africa than 
in Asia. However, the large differences in education levels may account for 
the differences in the population growth rates. Therefore, an adequate level 
of education (a proxy for the social capabilities discussed in the second sec­ 
tion) is essential to successfully exploit the technologies already employed 
by the more advanced countries [see Abromovitz, 1979 and 1986; and Baumol, 
1986]. 

Differences in export performances, domestic savings rates, population 
growth rates, domestic economic policies - particularly with respect to infla­ 
tion control, governments' fiscal prudence, trade and investment strategies, 
and external borrowing - and political climates and social consensus could 
explain the poor performance of Latin American countries [Lin, 1988]. The 
difference in the constant term in the per-capita income growth of the Asian 
and Latin American countries (equations 1 and 2) is consistent with this 
diagnosis. 

Economic Development and Trade Strategy 

Trade strategy has a great influence on industrial performance and eco­ 
nomic development. Economic growth rates appear to be significantly posi­ 
tively correlated with the growth in exports. For example, the Asian NlCs 
and the Southeast Asian countries, which had the highest GDP growth rates 
of the developing countries, also attained much more rapid rates of export 
expansion than the other developing countries during the last 25 years or so 
(see Tables 18 to 21). 

What is the mechanism by which an expansion in exports improves pro­ 
ductivity and per-capita income performance? Export expansion could increase 
total factor productivity by several means such as: 
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1 better allocation of resources, leading to production efficiency; 

2 exploitation of scale economies; 

3 stronger inducements for technology diffusion; 

4 increased capacity utilization; and 

5 a favourable impact on capital accumulation, because of the relaxation of 
foreign exchange constraints [see Otani and Villanueva, 1989]. 

The World Bank research suggests that the economic performance of the 
outward-oriented economies has been broadly superior to that of inward­ 
oriented economies in terms of GOP, per-capita income, gross domestic sav­ 
ings rate, manufactured exports, and inflation." For instance, GOP growth 
rates show a clear descending pattern from the strongly outward-oriented to 
the strongly inward-oriented economies. For the 1963-73 period, the average 
annual growth rate was 9.5 per cent for the strongly outward-oriented 
economies, compared to a mere 4.1 per cent for the strongly inward-oriented 
economies. Furthermore, during the period 1973-85 the performance gap 
widened. This research indicates that the differences in total factor-productivity 
improvement account for a large part of the divergence in growth perform­ 
ance between the two groups of countries (see Chart l, p. 51). 

In addition, it seems that the countries with outward-oriented economies 
have also fared better in terms of industrialization - in other words, growth 
of manufacturing and agricultural value-added, the share of manufacturing 
value-added in GOP, the share of the labour force employed in industry, and 
the growth of employment in manufacturing. For instance, the average annual 
growth rate of manufacturing value-added during the 1963-73 period was 
15.6 per cent in the strongly outward-oriented economies, compared to 5.3 per 
cent per annum in the strongly inward-oriented economies (see Table 22). ' 
These results imply that the gains from freer trade are seriously underestimated 
by existing economic models (including the general equilibrium models), 
because these models are not capable of adequately capturing the dynamic 
gains in productive efficiency from increased trade. 

In short, all the available evidence strongly suggests that outward-oriented 
trade strategies will set in motion a virtuous cycle of export expansion, higher 
productivity and real incomes, increased capacity utilization, final demand 
expansion, rises in savings and investment ratios, improved resource alloca­ 
tion, and industrialization. This strategy seems to have worked extremely well 
for Hong Kong, Singapore, South Korea, and Taiwan. In contrast to the 
experience of the Asian NICs, the Latin American countries, which had 
attempted to increase domestic growth through enlarged external borrowing 
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and renewed inward orientation, ended up in the 1980s with much worsened 
growth prospects," 

Conclusions 

The main objective of this paper has been to examine in detail the theoreti­ 
cal rationale of the convergence hypothesis and review the historical experi­ 
ence of the industrialized and the developing countries. We have discussed 
the theoretical aspects of the convergence thesis and pointed out some of the 
empirically testable predictions of this concept. We then reviewed the his­ 
torical experience of the industrialized and the developing countries vis-à­ 
vis the convergence hypothesis. An analysis of the factors determining the 
realization of the growth potential and the degree and the rate of convergence 
in the two sets of countries was the subject of the fifth section. In this final 
section we will summarize the main findings of our paper and analyse some 
of their policy implications. 

Economic convergence is a relatively new concept. It is a long-term phe­ 
nomenon, but the convergence of productivity and per-capita income levels 
in the follower countries with that of the leader is by no means automatic. 
Nevertheless, our findings indicate that in the postwar period the perform­ 
ance of aggregate labour productivity and per-capita income in the industri­ 
alized countries has been generally consistent with the predictions of the 
convergence hypothesis. But these findings should be treated as tentative, 
because a more definite'verdict would require an analysis of international 
productivity (preferably total factor productivity) comparisons at a more 
dis aggregated level. 

In addition, the convergence hypothesis is not very relevant for the longer­ 
term performance (over 100 years or so) of the industrialized countries. In its 
simplest form, it does not anticipate changes in economic leadership nor, in­ 
deed, any changes in the ranks of countries' relative levels of productivity. 
Yet there have been many changes in ranking over the last 100 years or so, 
notably the. changes in economic leadership - for example, from the Nether­ 
lands to the United Kingdom. and from the United Kingdom to the United 
States [see Maddison, 1982; and Table 5]. Moreover, De Long [1988] has 
argued that a more complete unbiased sample of nations that are relatively 
rich, well integrated into the world economy and thus well positioned to uLÏ­ 
lize modern technology as of 1870 (ex ante sample) has not converged. This 
suggests that long-run technology transfer is neither automatic nor inevitable, 
or if it occurs it does not have the effect posited by the convergence theory. 

As for the developing countries, only a small number of Asian countries 
(especially the Asian NICs and the Southeast Asian countries) enjoyed 
significantly faster growth in real income than the industrialized countries 
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during the postwar period. Moreover, contrary to the prediction of the con­ 
vergence hypothesis, among the developing countries the growth rates of 
output and per-capita income are positively correlated with their levels - in 
other words, the richer developing countries grew faster than the poorer 
developing countries. 

In summary, the empirical evidence on the convergence hypothesis is mixed. 
Per-capita income and aggregate labour productivity and manufacturing labour 
productivity level differentials have steadily narrowed among the industrial­ 
ized countries during the postwar period," On me other hand, except for the 
countries of Southeast Asia, the experience of the developing countries in 
the same period is not, in general, consistent with the convergence thesis. IS 

The historical experience of both the developed and the developing coun­ 
tries strongly suggests that the realization of growth potential, and the degree 
and rate of convergence critically depend on favourable international eco­ 
nomic conditions, social capability and technical competence, transportation 
and communications infrastructure, flexible factor and product markets, 
outward-looking and market-oriented domestic economic policies, and political 
stability. 

The rate of convergence in the industrialized countries seems to be highly 
correlated with the performance of investment expenditure in plant and 
equipment, export growth, and the growth of R&D expenditure . 

• 
All the'available research suggests that the important quantifiable determi­ 

nants of output and per-capita income performance in the developing coun­ 
tries include: 1) growth in exports; 2) the domestic savings ratio (the ratio of 
domestic savings to GNP); 3) the population growth rate; and 4) the level of 
education. As expected, other things remaining constant, faster population 
growth retards the growth of real incomes. 

It seems that the outward-looking and market-oriented domestic economic 
policies of the Asian NICs, in conjunction with their improved social capa­ 
bilities and the favourable global economic environment, have resulted in a 
virtuous cycle of export expansion, increased investment in plant and equip­ 
ment, improved productivity and real incomes, industrialization, fmal demand 
expansion, increased capacity utilization, and outward orientation. These have 
led to a remarkable expansion of their output and per-capita incomes during 
the last 25 years or so. 

Policy Implications 

The convergence theory implies that the faster growth in output, produc­ 
tivity, and per-capita income in Canada and the other industrialized countries 
during the postwar period, relative to the United States, has been largely the 
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result of a "catch-up" bonus [see Helliwell et al., 1985; Helliwell and Chung, 
1988; and Maddison, 1987]. Since Canadian productivity and per-capita in­ 
come levels are currently about 90 to 95 per cent of the U.S. levels, the catch­ 
up bonus is going to be very small from now on. Consequently, medium- to 
longer-term growth expectations in Canada may have to be scaled down. This 
argument also applies to the other industrialized countries. 

However, the Canada-U.S. Free-Trade Agreement is expected to signifi­ 
cantly narrow the sizable manufacturing productivity gap between the two 
countries (Canadian manufacturing productivity is about 25 per cent lower 
than that of the United States), due to the realization of product and plant 
scale economies and the diffusion of state-of-the-art technologies. This should 
raise the growth potential of the Canadian economy over the next 10 years 
by at least 2.5 per cent [see Economic Council of Canada, 1988; and Rao, 
1988]. 

Since Japan's aggregate labour productivity is still only about 70 per cent 
of the U.S. level, its medium- to longer-term growth prospects are signifi­ 
cantly brighter than those of Canada and the other industrialized countries. 
In addition, Japan has taken a substantial lead in many of the frontier and 
emerging technologies (for example, telecommunications, electronic equip­ 
ment, lasers, semiconductors and superconductors, and bio-technology). Today 
there is a widely held opinion that Japan will take over the economic leadership 
from the United States, judged by per-capita income and technical capabil­ 
ity, in the next 25 years or so. In that case, the longer-term growth prospects 
for Canada and the other industrialized countries (including the United States) 
need not be scaled down, because these countries could continue to benefit 
from the catch-up dividend, only with a different leader. 

The remarkable improvements in output, productivity, and per-capita 
incomes in the Far East and the Southeast Asian countries during the last 
25 years strongly suggest that there are several conditions whose existence 
will help the developing countries to realize their growth potential over the 
medium to longer term. These include: outward-looking trade strategies, 
market-oriented domestic economic policies, political stability, a neutral but 
stable incentive system to encourage domestic savings and investment, fiscal 
prudence by government, appropriate macroeconomic policies, and well­ 
functioning labour and capital markets, in conjunction with a more open and 
liberal international trading regime and a stable international economic climate. 
In particular, internal and external economic conditions are ripe for a sub­ 
stantial takeoff in South Korea, Taiwan, and the Southeast Asian countries. 
The medium-term growth prospects are also bright for Hong Kong, Singa­ 
pore, India, and China [see World Bank, 1990]. 

The convergence thesis, with its implications for the medium- to longer­ 
term economic prospects of the industrialized and the developing countries, 
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has implications for future world trade patterns and thus for Canada's future 
trade orientation. Our analysis suggests that the share in world trade of Asian 
countries in general and the Asian Pacific Rim countries in particular will 
increase substantially in the 21st century. Therefore, the future performance 
of Canadian exports critically depends on Canada's ability to penetrate the 
rapidly growing Asian markets. In addition, the competitive pressures from 
these countries on Canadian industries at home and abroad will intensify over 
the next decade. 

The trend in the postwar period towards the convergence of productivity 
and per-capita income levels in the industrialized countries and the Asian NICs 
has been mainly due to the liberalization of world trade and foreign direct 
invesunent, facilitated by the increased role of multinationals in a global 
economy. Hence, the fulfilment of the growth aspirations of the developing 
countries and the sustainability of the postwar trends towards economic con­ 
vergence in the industrialized countries and the Asian NICs will critically 
depend on an open and liberal global trading system and a stable international 
economic climate. The outcome of the current Uruguay Round negotiations 
will be an important element in the realization of the growth potential of both 
developed and developing countries. However, greater interdependency among 
nations due to increased world trade and international capital flows will restrict 
the effectiveness of domestic fiscal and monetary policies, and intensify the 
pressures for harmonization of economic policies among the world's econ­ 
omies. 

A favourable world economic environment, combined with proper structural 
adjustment policies and outward-looking and market-oriented economic ini­ 
tiatives in the developing countries, could turn the current vicious cycle of 
poverty, low savings and invesunent, weak: growth performance, and inward 
orientation of many Third World countries into a virtuous cycle of strong 
economic growth and high savings and invesunent. 

In addition to appropriate domestic economic policies, the developing 
countries should also pay adequate attention to the distribution of the benefits 
of economic growth among various income groups and/or regions. If the 
benefits of economic development are not distributed equitably across the 
population, there could be social unrest and tension among the various groups. 
This in turn could result in a deterioration in the political and economic cli­ 
mate, despite a good economic performance, and could reduce future growth 
prospects [see World Bank, 1987 and 1988b]. 

Since education, transportation and communications infrastructure, and 
population control are the essential ingredients of economic development and 
the transfer of technology, the Canadian government could increase the 
effectiveness of its development assistance to Third World countries by 
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focusing its economic assistance to these countries on improving their social 
capabilities and family planning programmes. 

In conclusion, the economic convergence of the industrialized countries 
and the Asian NICs in the postwar period, and our findings about the deter­ 
minants of the degree and rate of convergence, have important implications 
for the future growth potential of the developed and the developing countries, 
for the outlook for freer international trade, for future trade patterns, and for 
the importance of macroeconomic policy coordination among nations. 
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Table 5 

Comparative Levels of per-Capita Income and Labour 
Productivity of the Relatives of 11 Industrialized 
Countries, 1870-1987 

Mean Coefficient of variation 

Per-capita 
income Productivity 

Per-capita 
income 

Productivity 
relatives 

1870 
1890 
1913 
1929 
1938 
1950 
1960 
1970 
1980 
1987 

(United States e 1(0) 

77 0.51 
68 0.48 
61 0.33 
57 0.29 
61 0.22 

47 45 0.32 0.36 
57 52 0.21 0.27 
66 63 0.11 0.16 
73 76 0.10 0.13 
74 79 0.12 0.11 

SOURCE 1870-1938: Abramovitz [1986]; 1950-87: authors' estimates based on unpublished 
data, U.S. Bureau of Labor Statistics, Department of Labor. 
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Table 9 

Gross Non-Residential Fixed Capital Stock per 
Person Employed, 1950-86 

United (Fed. Rep.) United 
States Canada Japan France Germany Italy Kingdom 

(1950 = 100) 
1950 
1970 
1980 
1986 

100.0 
163.6 
173.1 
182.8 

100.0 
182.8 
206.1 
230.6 

100.0 
493.3 
699.7 
797.6 

100.0 
228.6 
278.4 
274.5 

100.0 
284.8 
371.6 
371.6 

100.0 
273.3 
328.0 
346.4 

100.0 
192.5 
227.4 
248.1 

SOURCE Author's estimates based on OEeD [1988]. 
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Table 17 

Real per-Capita GDP Level Comparisons, 
Selected Asian Countries, 1950-85 

Hong South 
Kong Singapore Korea Taiwan Malaysia Thailand Indonesia 

1950 
1960 
1970 
1980 
1985 

25.2 
36.3 
63.7 
70.4 

25.7 
32.3 
51.0 
70.0 

(United States = 100) 
8.7 5.2 14.7 
9.9 11.6 16.2 
12.6 16.0 14.6 
20.8 25.6 27.3 
23.3 27.5 25.2 

9.8 
10.5 
11.4 
14.9 
14.4 

6.5 
3.2 
9.3 
9.7 

SOURCE Summers and Heston [1984]. 
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Chart 1 
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Macroeconomic Performance of 41 Developing Economies 
Grouped by Trade Orientation, 1963·85 
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Notes 

1 These measures are based on the purchasing power parity (PPP) exchange 
rates. The U.S. Bureau of Labor Statistics used the 1985 OEeD multi­ 
lateral price weights for computing the PPP exchange rates. 

2 The estimated (cross-section) relationship between the per cent change 
in the relative productivity index and the initial level of the relative pro­ 
ductivity index in 1950 is: 

PCHIND = 69.70- 0.78 RPINDEX 1950 
(0.8) (4.7) 

-2 
R = 0.68. 

3 The estimated (cross-section) equation for the absolute change in the per­ 
capita income gap index is: 

CHPCI = 0.573CHPRI + 16.26CHSWAPOP -4.17 CHUR 
(3.6) (2.1) (2.5) 

-2 
R =0.73, 

where CHPCI is the absolute change in the per-capita income gap (index); 
CHPRI is the absolute change in the labour productivity gap (index); 
CHSW APOP is the change in the share of the working-age group in total 
population; and CHUR is the change in the unemployment rate. 

4 The estimated (cross-section) relationship between the aggregate labour 
productivity gap and the manufacturing labour productivity gap is: 

CHP RI = 11. 5 + 0.4138 CHMP RI 
(1.7) (3.7) 

-2 
R = 0.56, 

where CHPRI is the change in the aggregate labour productivity gap 
(index), and CHMPRI is the change in the manufacturing labour produc­ 
tivity gap (index). This equation implies that a I-percentage-point 
reduction in the manufacturing productivity gap will reduce the aggregate 
labour productivity gap by 0.41 percentage points over the longer term. 

5 For instance, the correlation coefficients between the change in the 
aggregate labour productivity gap and the change in exports, R&D 
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expenditure, and the share of agricultural employment in total employ­ 
ment are 0.97, 0.73, and -0.80, respectively. 

6 One of the referees suggested that the reconstruction efforts after World 
War II have greatly helped Europe and Japan to bring their economies 
back to the prewar levels and closer to the level of the United States. 

7 The estimates given in Table 17 are based on the ppp exchange rates. 
However, the figures in Tables 13 to lêare based on the market exchange 
rates (the average of the past two years). 

8 The relationship between the growth rates of GOPs and the per-capita 
GOP levels for African countries is positive, contrary to the prediction 
of convergence thesis. The estimated equation is: 

gPCGDP = - 0.9533 + 0.0034 PCGDP 
(1.8) (3.9) 

R2 = 0.31, 

where gPCGDP is the rate of growth of per-capita GDP, and PCGDP is the 
level of PCGDP per-capita GDP. 

9 As in the African countries, the growth rate of per-capita GOP in Asia is 
positively related to the level of per-capita output, inconsistent with the 
convergence hypothesis. The estimated equation is: 

gPCGDP = 2.7292 + 0.0006 PCGDP 
(4.5) (3.5) 

R2 = 0.49, 

where gPCGDP and PCGDP are as defined in note 8. 

10 The estimated per-capita income growth-rate equation for Latin America 
is: 

g PCGDP = 0.2339 + 0.0005 PCGDP 
(0.2) (1.0) 

li2 =0.00 
where gPCGDP and PCGDP are as defined in note 8. 

11 This region comprises developing countries in Europe, the Middle East, 
and North Africa, but it is economically dominated by the Middle East. 
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12 The World Bank has classified the developing countries' trade strategies 
according to the following qualitative and quantitative indicators: effec­ 
tive rate of protection, use of direct controls such as quotas and import 
licensing schemes, use of export incentives, and the degree of exchange 
rate overvaluation. For details, see World Bank [1988, Chapter 5]. 

13 Political stability could also have played a significant positive role in the 
economic development of developing countries. 

14 But, we should also examine the evidence on the relative total factor 
productivity levels in the traded-goods sectors (especially in the manu­ 
facturing industries), before coming to definite conclusions about eco­ 
nomic convergence in the industrialized countries during the postwar 
period. 

15 Romer [1986] argues that in a competitive equilibrium model, with en­ 
dogenous technical change and increasing returns, the level of per-capita 
output in different countries need not converge even in the long run. 
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