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to reach the world average level of income in 1985.3 As
is clear from the graph, the countries of the world are
nowhere near alignment along the convergence curve.
Instead, they are arrayed in a mean-preserving wedge.

Rather than looking at the world as a whole, it is
possible to divide it up into three income groups using the
cutoff point of 60% of the 1960 US income to distinguish
between wealthy and middle income countries and 25%
of the US income as the dividing point between middle
income and poor countries. Given this delineation, the
poor group includes 82 countries, the middle income
group 15 countries, and the wealthy group 16 countries. 

Figure 2 displays the annual income gaps within each
of the groups between 1960 and 1985 using the standard
deviation of the income logs as the measure of intra-



general, all of the groups but the wealthiest diverged
through 1985. The wealthiest group, which contained
just four countries did not diverge, but did not exactly
converge either.

Figures 2 and 3 suggest that if any conclusion at all
might be reached at this point, it is that the world appears
to have been characterized by an increase in income
disparity among countries. The visual impression is
confirmed by statistical analysis, detailed in Box 1.
Essentially, what the statistical analysis is doing is to
estimate the rate of convergence or divergence of
incomes within a group of countries, where φ is the
estimated convergence coefficient. If φ is larger than one,
incomes are diverging, and if smaller than one, incomes
are converging.

The results are presented in Table 2. The first re-
gression on all 113 countries in the sample between 1960
and 1985 is presented in the first line of the table. Note
that the estimated φ is significantly greater than one,
confirming that per capita incomes are diverging in the
world as a whole.4 The rate of divergence over the 25
year period is such that the world-wide income gap will
be doubled in one and a half centuries (or 146 years to be
exact), as detailed in the last column.

Division of the world in half according to 1960 per
capita incomes yields 57 countries in the "wealthier" half

Essentially, olee
e.iT7 7.y0  tt(0)suppor159 -11.5389  TD -0.134tcomes Tw  (might be reachailed i conv9c 7.220fo-86.92220ediveat to 196 Tc 7.2202  Tmo-120 pe) (f) -12.30.5







The most evidence of convergence is among the
poorest countries with nearly all of the groups in the
range exhibiting convergence. With the exception of the
wealthiest range of countries, there is non-convergence
or divergence in over three quarters of the other
randomly-created groups. And among the wealthiest
countries, one is just as likely to find φ>1 as they are of
finding φ<1.

Although the two ranges at both ends of the income
spectrum exhibit the highest incidence of convergence,
the nature of the convergence is different in each of
them. While convergence at the top end of the spectrum
is of the catching-up variety—where the poorer group
members catch-up with the wealthier group members—
the convergence at the bottom end of the income
spectrum is one of negative growth by the initially better-
off members of the poorest range, i.e. this is a downward
convergence. Convergence at both ends of the income
spectrum with divergence in between is also shown, using
different methodology, in Quah (1993 and 1996).

The focus in the remainder of this paper will be on
isolating one of the possible sources of the catch-up
convergence. In particular, from among the wealthier
countries within the top two ranges, are there any
identifying characteristics that tie the converging groups
together and sets them apart from the remaining groups?
One possibility is that international trade may be one of

the main threads connecting the convergers from the
non-convergers.

What kind of a role might trade barriers play in
yielding the non-convergence between countries—and
what kind of an effect might their removal produce? Or
more generally, how does one go about identifying
trade's effect on income differentials between countries?

One might want, for example, to compare the
behavior of income differentials between US states to
income differentials between countries. In this kind of an
example, the US could represent a proxy for an integrated
world economy with free trade and mobility of factors
(both capital and labor).

As Figure 6 indicates, there has been substantial
convergence within the US. Nearly all of the states are in
the upper-left or lower-right quadrants—an indication
that the below-average states (in terms of initial income
levels) grew at faster than average rates while above
average states grew at below average rates.5 This state-
wide income convergence stands in stark contrast to the
non-convergence observed in the world (Figure 1).

The question is whether it is the relatively free flow of
goods between states that is the primary force behind this
convergence outcome, or whether there might be other
explanations as well. These would include the relatively
unrestricted flows of factors—both capital and labor—

18

5 The convergence, while extensive, is nonetheless incomplete insomuch as the below-average states are still a bit below the convergence curve while the above
average states are a bit above it.
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between states and regions of the US as well as the
existence of a central government.

How might it be possible to isolate trade's
contribution to the US convergence? The answer is that,
without data on trade between states, this contribution is
very hard to pin down. Trade data does, however, exist for
countries.

In this regard, the European Economic Community (or
EEC) provides a very useful arena for isolating the effects
of trade on incomes. This is due to the fact that the EEC
represents a fixed group of countries that formally
integrated most of their trade policies. While the EEC
exhibited significantly increased trade during its
evolutionary period, (we'll look at these changes in the
volume of trade in just a moment) there have been a
considerable number of studies pointing out that the early
years of the Community were not distinguished by
significant improvements in factor flows—both capital
and labor—among countries. Hence, the primary changes
that occurred during the formative years of the EEC were
in commodity flows rather than in factor flows.

How does the relationship between growth rates and
initial income levels compare between the six founding
members of the EEC and the 107 remaining countries of
the sample? Correlation coefficients ranging from -1.0
(for a perfect negative correlation) and 1.0 (for a perfect
positive correlation) —where 0 indicates no correlation at
all—may be used to compare these relationships between
the two sets of countries. For the 107 non-EEC countries
of the world, the correlation coefficient between their
1960 per capita incomes and their 1960-85 growth rates

is 0.13, which indicates a slight positive correlation. By
comparison, the correlation coefficient for the EEC is 
-0.88, indicating a strong negative relationship between
initial incomes and subsequent growth rates.

C. Trade liberalization's impact on trade

Before going into a more direct analysis of the
relationship between trade reform and income
convergence, it is useful to examine whether the trade
reforms discussed below had any sort of an impact on the
actual trade of the reforming countries. Such an
examination is the focus of this section.

Post-war trade liberalization between the countries
that would later form the EEC began in earnest with the
implementation of the Marshall Plan in 1947. As a part of
the Plan's conditions, the United States required recipient
countries to begin liberalizing their trade. These steps led
primarily towards a movement from discriminatory quotas
towards non-discriminatory quotas and to a partial easing
of some existing quotas.

That same year, 1947, saw the creation of the Benelux
Union by Belgium, the Netherlands and Luxembourg. The
Union's provisions for allowing unrestricted movement of
goods and services, as well as the implementation of a



by 1968. Thus, the relevant period for analysis of EEC
liberalization includes the decade preceding and the
decade following the formal creation of the Community
in the late 1950s.

What kind of an impact did this integration have on
intra-Community trade? As Figure 7 indicates, the
proportion of imports by the EEC countries from each
other (i.e. total intra-EEC trade) to total imports by the
EEC countries from other, non-EEC, countries was roughly
15% in 1948. This proportion rose steadily throughout
the liberalization period until leveling off in the late 1960s
and early 1970s at about three times the 1948 ratio.

Figure 8 shows how this increase in intra-EEC trade
compared with output growth in the Community. The
intra-EEC trade-output ratio grew from about 3½% in the
early 1950s along a relatively monotonous path until the
1970s when it reached a plateau of just over 10% of GDP.

A similar pattern emerged when the EEC was enlarged
from six to nine countries in 1973 (upper panel of Figure
9). The ratio of imports into the six from the three to EEC
six output was fairly constant until the enlargement was
implemented. The ratio then began to rise to over double
its pre-enlargement level.

While different EEC trade liberalization periods
coincided with different periods of trade increases, it is
important to note that not all EEC trade exhibited this
kind of behavior. For example, the United States did not
enjoy the unlimited access to EEC markets that the
Community members enjoyed, and as the bottom panel

of Figure 9 indicates, EEC imports from the US grew at the
same rate as EEC output throughout the entire period.

In short, in the instances that EEC trade was
liberalized, the impact on the affected trade volumes is
readily apparent. Different instances of trade liberalization
coincided with different instances of increases in trade-
output ratios. In lieu of such trade reforms, trade-output
ratios tended to remain unchanged.

D. Trade liberalization and income convergence

As the preceding section illustrated, trade
liberalization appears to have had a visible effect on trade.
But, what was its effect on income disparity among the
countries? To get an idea of the relationship between the
income differentials within the EEC, and the timing of its
trade liberalization, it is useful to examine the behavior of
the annual cross-country standard deviations of the log
real per capita incomes (σ). A graphical depiction of this 

The signing of the Treaty of Paris creating the
European Coal and Steel Community (ECSC) and
consolidation of the coal and steel industries of the area
was accompanied by a 16% reduction in σ. From 1954
to 1958, the σ's behaved in a cyclical manner, though
they fell a bit.

The EEC was created with the signing of the Treaties
of Rome in 1957. In 1959, remaining internal trade
barriers began to be eliminated within this newly-created
formal framework. That year, σ fell beneath its previous
level and headed downward until 1962, the year that all
remaining quotas were abolished. The next three to four
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years saw a stabilization around this lower level of income
disparity. From 1965 to 1968, there occurred further,
though moderate, reductions in the degree of income
dispersion.

One of the first questions that arises when one looks
at the EEC convergence outcomes is the question of
whether this convergence should be attributed to the
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above. Their primary trade partners belonged to the EEC
and as such, it was the implementation of the Kennedy
Round Agreement between the EEC and EFTA between
1968 and 1973 that brought about income convergence
between the countries of the two groups (not shown
here) as well as within EFTA as is borne out in the top
panel of Figure 17. The bottom panel of the figure
displays the behavior of EFTA imports from the EEC
relative to EFTA output. The changes in this ratio appear
to have coincided with the timing of the Kennedy Round
agreement.

Table 4 provides a comparison of the convergence
coefficients by liberalization group and by time periods.
Significant income convergence in the 1950s occurred
between the EFTA and EEC countries as they began to
dismantle the quantitative restrictions on trade with one
another. Between 1959 and 1967, the formative years of
the EEC, it was only this group of countries that exhibited
significant convergence. The subsequent decade began
with the implementation of the Kennedy Round and it
included income convergence within each of the affected
groups. The last period, 1978 to 1985, involved no major
trade reforms by any of the groups and it was not
characterized by significant convergence either.

One last issue remains before this section ends. The
previous examples have shown European convergence
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middle and high income countries with per capita
incomes above the 25% threshold will heretofore be
referred to as source countries (this group excludes
countries that are primarily oil-producers and communist
countries).

In light of the earlier evidence that trade liberalization
among countries that trade extensively with one another
is linked to income convergence amongst them, a list of
each source country's major trade partners is created,
once on the basis of exports and once on the basis of

imports. The criteria for determination of a given country
j as a major trade partner of source country i is that i's
exports to j must comprise at least 4% of i's total
exports.7 Or alternatively, i's imports from j must comprise
at least 4% of i's total imports.8 This criteria yields trade-
based groups ranging in size from three to nine countries
in each.

Hence, each source country has two trade groups
associated with it, one created on the basis of its exports
and one on the basis of its imports. The question at the

Table 4:  Post-war convergence coefficients, by groupa

t-stat. Half Double
Period Group Std.Dev. N R2 H0: φ=1 life life

1951-1985 EEC6 0.9709 0.0066 204 0.991 -4.39** 23.5
EFTA6 0.9809 0.0097 204 0.981 -1.98 35.9

US-Cana 0.9534 0.0240 34 0.980 -1.95 14.5

EF6-EC6b 0.9676 0.0091 204 0.976 -3.58** 21.0

1951-1958 EEC6 0.9752 0.0144 42 0.991 -1.73 27.6
EFTA6 0.9858 0.0180 42 0.987 -0.79 48.5

US-Cana 0.9435 0.0559 7 0.979 -1.01 11.9

EF6-EC6b 0.9544 0.0151 42 0.980 -3.02* 14.8

1959-1967 EEC6 0.9496 0.0118 48 0.993 -4.28** 13.4
EFTA6 0.9903 0.0144 48 0.990 -0.68 71.0

US-Cana 0.9845 0.0154 8 0.998 -1.01 44.3

EF6-EC6b 0.9834 0.0125 48 0.988 -1.33 41.3

1968-1977 EEC6 0.9893 0.0154 54 0.987 -0.70 64.1

EFTA6 0.9460 0.0230 54 0.970 -2.35* 12.5

US-Canac 0.8145 0.0416 5 0.990 -4.46** 3.4

EF6-EC6b 0.9254 0.0247 54 0.958 -3.02* 8.9

1978-1985 EEC6 0.9784 0.0159 42 0.989 -1.35 31.8

EFTA6 0.9972 0.0293 42 0.966 -0.10 242.9

US-Canad 0.7657 0.2298 11 0.526 -1.02 2.6

EF6-EC6b 1.0242 0.0313 42 0.959 0.77 29.0

EEC 6 includes Belgium, France, Netherlands, Germany, Italy and Luxembourg.

EFTA 6 includes Sweden, Switzerland, Finland, Norway, the United Kingdom and Denmark.

a The annual US-CAN data are gaps, rather than differences from a group mean as in the case of the other groups.

b The annual EF6-EC6 data are differences between each of the EFTA 6 incomes and the EEC 6 average income rather than from the EFTA
average as in the EFTA 6 rows.

c Period: 1968-1973.

d Period: 1974-1985.

** Significant at the 1% level.

* Significant at the 5% level.

Source:  Ben-David, Dan (1993), "Equalizing Exchange: Trade Liberalization and Income Convergence," Quarterly Journal of Economics, 108,
653-79.

7 Data source: International Monetary Fund, Direction of Trade Statistics Yearbook, various editions. 

8 This experiment is detailed more fully in Ben-David (1996).
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center of this experiment is whether these trade-based
groups exhibit income convergence. The distinction
between the export-based and import-based groups is
made in order to allow for the possibility that the
outcomes from each might not be the same.

The convergence equation (equation 2.2, Box 1) is
estimated for each one of the trade groups and the
outcomes appear in Table 5 with the left side of the table
detailing the export groups' results and the right side
detailing the import groups' results. In both the export
and import cases, the source country's name is listed in
the left column. To the right of this column is a column of
numbers representing the number of countries in each of
the trade-based groups. The groups are sorted according
to their t-statistics. Out of the 25 export-based groups—
one per source country—24 have estimated φ's below
one, 16 of these significantly below one. Twenty-two of
the import-based groups have φ's below one with 17 of
these significantly below one.

In other words, while most of the countries in the
world have exhibited income divergence from one
another, this experiment suggests that major trade
partners tend to exhibit income convergence more often
than not. But is the statistical significance of these results
really indicative of this conclusion?

It turns out that if one creates a pool of all of the
major trade partners and all of the source countries, then
this pool will comprise 32 countries—just seven more
than the total number of source countries. In other words,
most of the source countries reappear as major trade
partners of other source countries. So it may be that any

randomly selected group from the pool of 32 countries
might exhibit the same incidence of convergence as the
trade-based groupings.

Since trade group sizes range from three to nine, then
up to 5000 random groupings in each of these various
sizes were created from the pool of 32 countries and
equation 2.2 estimated for each grouping. Table 5.1
indicates the uniqueness of each of the trade group
outcomes.

For example, take NZ (New Zealand), the 7th source
country on the list of export-based groups. Its export-
based group included five countries and yielded a
convergence coefficient of 0.966, an outcome that is
significantly less than one at the 1% level. What is the
likelihood of reproducing such an outcome of 0.966 in a
group of five countries that are randomly selected from
the pool of 32? As the right-hand column indicates, there
is less than a 5% likelihood that a randomly-created
group will yield such an outcome.

The probabilities of attaining each of the trade group
outcomes in random groupings is listed in the table for
each of the groups for which this probability is less than
50%. In all, the likelihood of replicating the convergence
coefficients is less than 10% in 35 of the 50 groups—i.e
in 70% of the trade groups. Further tests were also
conducted (these are reported in Ben-David, 1996) to
gauge the sensitivity of the results to various other
possible reasons that might be behind these outcomes,
but the conclusion remains that grouping the countries
together on the basis of major trade ties yields income



is not otherwise found when these same countries are
grouped according to different criteria.

Using more recent Summers and Heston (1995) data
that includes output per worker rather than output per
person, the incidence of convergence is even higher
(Table 6). In this case, 22 of the 25 export-based groups
and 21 of the import-based groups—or 86% of the

trade-based groups—exhibit significant convergence at
the 5% level.

These tables show that grouping countries according
to trade criteria yields convergence results considerably
more often than do random groupings of countries.

Moreover, as shown in Box 2, increases in trade,
whether on the export and import side, contribute to

Table 5:   Trade groups’ convergence coefficients
(Sorted by t-statistics)

Export-based groupsa Probability Import-based groupsb Probability

of random of random
replication replication

Source # t-stat from among Source # t-stat from among
Country all 32 traders Country all 32 traders

1 CAN 3 0.935 -4.571*** 1% CAN 3 0.935 -4.571*** 1%
2 AUSTR 6 0.974 -3.760*** 1% NOR 9 0.959 -4.452*** 1%
1 CAN 3 0.935 -4.571 *** 1% CAN 3 0.935 -4.571 *** 1%

2 AUSTR 3 0.974 -3.760 *** 1% NOR 9 0.959 -4.452 *** 1%
3



even faster rates of income convergence among major
trading partners.

F. Economic growth

It is interesting to note that, while the post-war period
has been characterized by movement towards freer trade,
most countries experienced either growth slowdowns, or
no noticeable growth improvements.





34





36

Sachs and Warner (1995) find a positive relationship
between countries that removed trade barriers and
countries that exhibited faster growth. Focusing on
developing countries, for example, Sachs and Warner
classify 34 developing countries as having been relatively
closed to trade during the entire period between 1965
and 1986. They classify another seven developing
countries as having been open to trade during this period.
For comparison purposes, we will also look at 18
developed countries, that are also classified by Sachs and
Warner as open economies.

It is interesting to compare between the growth rates
of these three groups of countries (Figure 23). In
particular, the group of seven open developing countries
grew by an average of 3.5 percentage points faster than
the group of 34 closed developing countries. By
comparison, the group of open developed countries grew
by an average of 1.5 percentage points faster than the
group of closed developing countries.

Put differently, at the average growth rate of 1.15%
exhibited by the closed developing countries, an average
person's real income would double after 62 years.
Alternatively, an average person in one of the open
developing countries would see their real income grow 16
fold during this 62 year span—and an average person in
one of the open developed countries would experience a
five-fold increase in their real income. These are not
marginal improvements when one considers them from

the perspective of an average citizen. They represent
substantial progress up the income ladder, particularly for
the average person in one of the open developing
countries.

And finally, these results are also supportive of the
divergence between developed countries that are
relatively open to trade and developing countries which
are relatively closed to trade. They also indicate an income
convergence between the open developing countries
with the open developed countries.

G. One explanation for the empirics

What might be the source of the income convergence
described in the earlier sections? From traditional trade
theory, the Factor Price Equalization Proposition
(Samuelson, 1948; Helpman and Krugman, 1985) can
explain how free trade might lead to an equalization of
factor prices—but not necessarily the equalization of per
capita incomes. From traditional growth theory, the
neoclassical growth model (Solow, 1956; Cass, 1965;
Koopmans, 1965) can explain per capita income
convergence, but this occurs within a closed economy
model in lieu of trade. Furthermore, neither model is able
to explain how trade policy might affect steady state
growth. This is one of the gaps in the traditional literature
that some of the new endogenous growth models have
attempted to fill.12

1 2 See for example: Romer (1990), Jones and Manuelli (1990), Grossman and Helpman (1991a, 1991b), Rivera-Batiz and Romer (1991a, 1991b), Stokey (1991),
Young (1991), Backus, Kehoe, and Kehoe (1992), Easterly, King, Levine, and Rebelo (1994), Feenstra (1996) and Connolly (1997).



How might trade have played a role in the heightened
growth and the income convergence that occurred? The
competition that trade induces between importers and
exporters forces them to learn and utilize ever better
technologies in the struggle to survive and grow. In the
process, trade acts as a conduit for the dissemination of
ideas.13 Trade barriers, to the extent that these are
erected, inhibit the flow of ideas and diminish the ability
of countries to develop.

In theoretical models, the level of technology plays an
important role in determining a country's output level and
growth. From an empirical standpoint however, tech-
nology is an intangible that is extremely difficult to
quantify analytically. To get around this problem, empirical
research uses the total factor productivity (TFP) as a proxy
for technology,14 and the difference in TFP among
countries as a proxy for the technological gap.

The "catch-up hypothesis" (Veblen, 1915;
Gerschenkron, 1952; Abramovitz, 1979, 1986; and
others), while not directly related to trade, suggests that
the larger the technology gap between countries, the
faster the laggard country should be expected to grow as
it catches up to the leaders. But as Figures 2 and 3
indicate, the groups with the largest initial income gap do
not exhibit the fastest convergence. In fact, they are not
even converging at all.

What happens when we look at the TFP levels of the
countries in the trade-based groups discussed earlier? As
the discussion above indicated, the majority of these
exhibited income convergence. Did they also exhibit
technological convergence?

Convergence will be estimated by regressing σ, the
TFP gap, on trend. A negative trend coefficient implies
convergence. As is indicated in Figure 24, most of the
trade-based groups exhibited TFP convergence (i.e. 77%
had significantly negative trend coefficients—82% export
and 71% import). In addition, the trade groups with the
highest initial technological gap were also the groups that
tended to exhibit the fastest technological convergence.
The correlation coefficient between the initial gap size
and the speed of convergence in the export case is –0.83.
For imports the correlation coefficient between the initial
gap size and the speed of convergence is –0.60 with
inclusion of the Argentinean import group and –0.82
without it.

And finally, the speed of the TFP convergence appears
to be fairly closely related to the speed of the income
convergence. Groups that exhibit faster rates of TFP
convergence tend to exhibit faster rates of convergence in
output per worker as well. The correlation between the
speed of output convergence and the speed of TFP
convergence is 0.77 for exports and 0.68 for imports.

H. Conclusion

Before closing, let's put this all into perspective. There
is very little evidence that countries, in general, are

converging towards one another in terms of their income
gaps. In fact, income gaps between the majority of
countries appear to be growing over time.

Among those countries whose income gaps are
nonetheless converging, an important thread that
appears to tie together many of them is international
trade. Countries that formally enacted trade liberalization
policies exhibited a convergence in income gaps once
they implemented trade reforms. The trade reform
programs examined here were performed according to
specific timetables that varied from group to group.
Although no intra-group income convergence was
evident prior to the inception of the individual trade
reforms, significant convergence, together with
significant increases in the volume of trade, began to
occur simultaneously with the removal of the trade
barriers.

In a generalization of this finding, it is shown that
countries that trade extensively with one another tend to
exhibit a relatively high incidence of income convergence.
An increase in the extent of trade by these countries is
associated with even faster rates of convergence.
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Table 8:  Changes in export-GDP ratios and
changes in rates of growth for 16 OECD countries
Post-war (1950-1989) versus pre-war (1870-1939)

Ratio of post-war average
to pre-war average

Country Growth rates EX/Y

Australia 3.75 0.96
Austria 3.38 2.37
Belgium 3.12 2.63
Canada 1.74 1.24
Denmark 1.62 2.02
Finland 2.26 1.31
France 2.44 2.15
Germany 2.09 1.16
Italy 3.51 2.34
Japan 3.14 3.15
Netherlands 2.38 2.21
Norway 2.00 1.97
Sweden 1.64 1.94
Switzerland 1.66 1.48
UK 2.55 1.03
US 1.38 1.31

Average 2.42 1.83

Source:  Ben-David, Dan and Michael B. Loewy (2000), "Knowledge
Dissemination, Capital Accumulation, Trade and Endogenous
Growth," forthcoming Oxford Economic Papers.

1 3 Studies showing various channels through which trade acts as a conduit for the dissemination of ideas include: Dollar, Wolff and Baumol (1988); Marin (1995);
Coe and Helpman (1995); Coe, Helpman and Hoffmaister (1997); Eaton and Kortum (1996) and Keller (1999). Grossman and Helpman (1995) formalize this
relationship and also provide a review of the related literature.

1 4 Total factor productivity is given by the output after discounting for the input of physical labour, physical capital, and human capital in the production process.





The trade-related convergence does not appear to
have come at the expense of the wealthier countries. In
fact, not only have the relatively poorer liberalizing
countries been able to move to higher and steeper
growth paths, so have their wealthier trade partners.
When put in a long-run perspective, the post-war
slowdowns were to growth rates that were nonetheless
higher than the growth rates of the pre-war decades. 
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