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The Catch-Up Effect and Regional 
Comparisons of Growth Indicators
(With the Eastern Partnership Countries as an 
Example)

We find that direct comparisons of economic growth by region are not 
constructive due to the catch-up effect, so certain preconditions must be 
taken into account. We propose adjusting levels of economic growth based 
on a hypothesis of proportional overlap for the catch-up effect, after which 
they can be used to compare economic growth across regions.
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Economic growth is a central problem, and several important publications 
are devoted to its study.1 To assess this phenomenon, we must use the 
appropriate methods for measuring it. As we know, the two indicators 
for measuring economic growth are growth rate (R) and rate of increase 
(r) of gross domestic product (GDP). The first is calculated by dividing 
real GDP during the reporting period (Y1) by baseline GDP (Y 0):
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R
Y

Y
=

1

0
.
 (1)

To calculate the rate of increase, it is necessary to divide the rate of 
change in real GDP (∆Y = Y1 – Y 0) by the baseline real GDP (Y 0):

r
Y

Y
=
∆

0
. (2)

As we know, the relationship between these two parameters is:

R = 1 + r.

In practice, to determine economic growth we usually use the second 
of these two indicators, the rate of increase of real GDP. One of the 
problems associated with measuring economic growth is the compari-
son of growth rates across different countries and regions. In essence, 
due to diminishing capital returns, countries with relatively low levels 
of economic development find it easier to achieve higher growth rates 
than countries with more advanced economies, all other things being 
equal. In economics, this phenomenon is called “the catch-up effect”2 
(from the English3).

To illustrate the catch-up effect, consider the numbers provided by the 
World Bank indexes for economic growth among Eastern Partnership 
countries4 (six former Soviet countries are included in the scope of the 
European Neighborhood Policy: Armenia, Azerbaijan, Belarus, Georgia, 
Moldova, and Ukraine), as well as in Russia and the United States, during 
the same period comparing 2009 with 2010 (Table 1). In 2010, all of the 
countries in Table 1 except Armenia saw economic growth surpassing 
that of the United States (including almost 2.6 times higher in Belarus, 
almost 2.4 times in Moldova, and 2.1 times in Georgia). Obviously a 
direct comparison of economic growth rates in different countries does 
not give a reliable estimate of the real situation, as the “starting” condi-
tions (i.e., the levels of economic development) in these countries are 
very different from one another.

Only by adjusting for the catch-up effect in terms of economic 
growth can we compare them (this also applies to highly developed and 
underdeveloped countries). To adjust for the catch-up effect, we have 
to determine which factors will modify economic growth such that one 
can successfully compare these figures by country and region, which is 
the purpose of this article.

As we know, the usual indicator of economic development is per 
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capita GDP (y), which is determined by dividing GDP (Y) by the popula-
tion (n):

y
Y

N
= . (3)

It should be noted that, when comparing regions using this indicator, 
the result is usually measured in U.S. dollars (see Table 1).5

The U.S. economy (in terms of GDP per capita) is 8.7 times larger than 
the economy of Belarus, 29.6 times that of Moldova, and 18.5 times that 
of Georgia. Naturally, 1 percent growth in the United States, all else being 
equal, amounts to considerably more than in each of these listed countries 
because of the catch-up effect.

Logically, we can assume that, inasmuch as U.S. economic develop-
ment, for example, was 17.8 times higher in 2009 than the corresponding 
figure in Ukraine, it was 17.8 times more difficult for the United States 
to achieve the same economic growth rate as Ukraine, all elese being 
equal. This argument is based on the following hypothesis: if the level 
of economic development in one country is α times the level of economic 
development in the second, then it will be α times more difficult for the 
first country to achieve the same economic growth as the second.

We call this assumption the hypothesis of proportional overlap for the 
catch-up effect, or in short, the proportional overlap hypothesis. For its 
mathematical description we use α

ij
 to denote the ratio of GDP per capita 

in country i (y
i
) to that of country j (y

j
) during the same span of time:

αij
i

j

y

y
= . (4)

Due to the nature of this proportional overlap hypothesis, the pro-
portional overlap of country i to the catch-up effect in country j creates 
a coefficient that we will call, in short, the proportional overlap coef-
ficient.

If the actual economic growth of country j is equal to r
j
, then the 

economic growth of country j, corresponding to the economic growth 
in country i, under the catch-up effect hypothesis will be calculated as 
follows:

r*
ij 

r
r

ij
j

ij

* .=
α

 (5)

Consequently, r*
ij
 is the hypothetical economic growth of country j, 
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which can be used to measure relative economic growth against country 
i. In short, we will call r*

ij
 the hypothetical economic growth quotient for 

country j.
If we divide the actual economic growth of country i   (r

i
) by the 

hypothetical economic growth quotient for country j (r*
ij
), we obtain a 

value that indicates how many times the economic growth of country 
i   really exceeds that of country j. Based on Equation (3) we obtain the 
equation:

β αij
i

ij

i

j
ij

r

r

r

r
= =

*
.  (6)

Given Equations (2)–(5), we can write Equation (6) as:

βij

i

i

j

j

i

j

Y

N
Y

N

y

y
= =

∆

∆
,  

where y
i
 and y

j
 represent per capita GDP increase in countries i and j, 

respectively.
Therefore, Ukraine’s real economic growth in 2010 was 4.1 percent com-

pared to 2009, and in the United States it was 3 percent, even though the level 
of economic development in the United States was 17.8 times higher than 
that of Ukraine. Consequently, Ukraine’s 4.1 percent growth corresponds to 
0.23 percent growth in the United States (4.1 : 17.8 = 0.23). Table 1 gives 
the hypothetical economic growth of other countries similarly.

As noted above, the actual economic growth in Belarus, Moldova, and 
Georgia exceeded that of the United States. In reality we see a completely 
different picture. Thus, under the proportional overlap hypothesis, the 
appropriate ratio for measuring the actual economic growth in Belarus 
against the actual economic growth in the United States is 0.30 (0.89 : 3.0), 
in Moldova, 0.08 (0.24 : 3.0), and in Georgia, 0.11 (0.34 : 3.0). In other 
words, according to the actual figures, economic growth in Belarus 
is almost 2.6 times higher than growth in the United States, but after 
adjusting economic growth in the United States for the catch-up effect 
(3.0 : 0.89), U.S. growth, by contrast, exceeds growth in Belarus by 
nearly 3.4 times. For Moldova the ratio is 12.5 times (3.0 : 0.24), for 
Georgia, more than 8.8 times (3.0 : 0.34), and so forth.

The numbers given in Table 1 are based on the economic principle of 
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choice of a so-called country-standard, which in this example is the United 
States. For a “country-standard” one could select the state that has the high-
est GDP per capita in the world, and in accordance with this standard, the 
rates of economic growth in other countries would be adjusted similarly. 
This approach has one, purely technical drawback. For example, in 2009 
in Luxembourg, GDP per capita was very high and amounted to $104,354 
(while in the same year, in some other countries, the figure was even higher), 
and in Burundi, it was only $222 (nor was this the smallest value in the 
world).6 So for Luxembourg the proportional overlap of the catch-up effect 
to the economy of Burundi would be 470.1 (104,354 : 222). This number 
is so large that, given the actual economic growth in Burundi (3.8 percent 
in 2010)7, the corresponding hypothetical growth would be 0.008 percent 
(3.8 : 470.1). For Burundi, this figure is so small that it would round to 
zero. This problem also applies to many other countries that have relatively 
low GDP per capita and insignificant economic growth.

To avoid such difficulties it is better to take the average per capita GDP 
of a group of countries, which involves calculating the total amount of 
per capita GDP for the total population. The adjustments in economic 
growth of each country will be based on this figure as well. Naturally, 
such an approach for determining the amount of catch-up effect will 
involve the use of the averaged indicator of economic growth for this 
group of countries.

If the group in question consists of m countries (i = 1, 2 , ..., m), then 
the average GDP per capita (÷y) will be calculated as follows:

y
y N

N

Y

N
i
m

i i

i
m

i

i
m

i

i
m

i

= =
Σ
Σ

Σ
Σ

,  (7)

where Y
i
 is GDP in country i  , and n

i
 is the population of country i.

If we take into account the possibility of variance in the composition of 
the group of countries in which we are studying the problem of adequate 
assessment of the level of economic growth, it would be better for the 
purposes of our research if we took the average GDP per capita for the 
global economy and the global economic growth rate. In that case, the 
basis for comparing indicators will not depend on any changes in the 
group of countries being studied. Consequently, if m is the total number 
of countries in the world, then we can determine global per capita GDP 
by using Equation (7). In 2009 this figure was $8,588.3 per capita for 
the total world population.8

Using Equation (4) for the average level of world economic develop-
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ment, the proportional overlap of the catch-up effect in country j (÷α
j
) will 

be calculated as follows:

α j
j

y

y
= . (8)

By analogy with the ratio in Equation (5), the hypothetical economic 
growth of country j (÷r*

j
) (i.e., economic growth in country j corresponding 

to global economic growth under the proportional overlap hypothesis) 
will be defined as:

r
r

j
j

j

* .=
α  (9)

If we denote global economic growth as ÷r, with regard to Equation 
(2) we obtain:

r
Y

Y
i
m

i

i
m

i

=
Σ ∆
Σ 0

. 

In 2010, global economic growth was 4.2 percent.9

Using Equation (6),  ×β
j
 shows how many times the world’s economic 

growth really differs from economic growth in country j:

 β αj
j j

j

r

r

r

r
= =

*
.

Table 2 summarizes the economic growth and the level of economic 
development in the Eastern Partnership countries, Russia, and the United 
States, all of which are adjusted to exclude the influence of the catch-up 
effect on their respective indexes, as calculated globally.

When we compare the results shown in Tables 1 and 2, the question 
arises as to whether these results are identical. In other words, it is important 
to determine whether changes exist in the ratio of hypothetical economic 
growth (which excludes the influence of the catch-up effect) depending on 
changes in baseline levels of economic development, on which the coef-
ficients of proportional overlap for the catch-up effect were also based.

As we can see, regardless of which method we accept as a basis for 
verifying economic growth (i.e., a hypothetical calculation of the economic 
growth indicators) in order to eliminate the catch-up effect, either the 
economic performance and growth of one country or the average perfor-
mance of the global economy, the ratio of these revised rates of economic 
growth does not change.

To confirm this, we consider hypothetical growth calculated on the 
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basis of any individual country, and growth based on the aggregate per-
formance of the global economy.

Substituting Equation (4) into Equation (5), we obtain:

r
ry

yij
i j

i

* .=  (10)

From Equation (10), the hypothetical economic growth of country j 
as it corresponds to growth in country i, and the actual economic growth 
of country i are equal to one other:

r

r

r

r

y

y
ij

i

j

i

j

i

*

.= ⋅  (11)

Similarly, substituting Equation (8) into Equation (9) for countries j 
and i, respectively, we obtain:

r
r y

yj
j j* ,=  (12)

r
ry

yi
i i* .=  (13)

We combine Equations (12) and (13), that is, we calculate the ratio of 
hypothetical economic growth of country j to the hypothetical economic 
growth of country i as they correspond to global economic growth:

r

r

r

r

y

y
j

i

j

i

j

i

*

*
.= =  (14)

Comparing Equations (11) and (14):

r

r

r

r
ij

i

j

i

* *

*
.=  (15)

Based on Equation (15), we can formulate an invariance theorem: 
the ratio of hypothetical economic growth, excluding the influence of the 
catch-up effect, does not depend on the choice of basic economic growth 
indicators or the countries’ levels of development, which were used to 
calculate the proportional overlap for the catch-up effect.

As an illustration of Equation (15), we can compare the ratio of eco-
nomic growth, excluding the influence of the catch-up effect, in Ukraine 
and the United States, for example (see Tables 1 and 2). Table 1 shows 
that the ratio is 0.08, and Table 2 also shows 0.08 (1.21 : 15.79).

The invariance theorem suggests that this approach eliminating the 
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catch-up effect in terms of economic growth for the purpose of comparing 
different regions is not a controversial one, and can be applied in practice 
without too much difficulty.

The approach for assessing the catch-up effect that we have proposed 
in this article can be further developed by improving the proportional 
overlap hypothesis.
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