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Convergence and Divergence of Growth in Commonwealth of

Independent States Countries

Prof. R V Ramana Murthy”
Mohammad Orfan Abdullah™*
Abstract

The post-Soviet era did not seem to provide equitable growth opportunities
for all its constituent countries. The group of Central Asian countries has
experienced divergence in growth from the Western cohorts of ex-Soviet counties,
which have grown faster in the last 33 years during 1990-2022. The Central Asian
countries had a growth shock, experiencing a negative growth rate during 1990-95,
and recovered to a positive growth later. The western block counties also suffered
a similar initial growth shock during (1990-95) but recovered on a faster growth
trajectory. The Central Asian countries began with lesser per capita income, with a
lower degree of industrialization and primary exports. The study estimated the [
and c-convergence between the two cohorts and found evidence for conditional
convergence between and within the two cohorts. The study also estimates rates of
conditional convergence. The study highlights the higher potential for the Central
Asian countries to grow faster with the help of human and physical infrastructure
investments. The study also fills the gap in the convergence studies in the
international literature.

Keywords:  Economic growth, Convergence, Central Asian region, Western block
of Ex-Soviet region; Sigma Convergence,; Conditional Convergence.

Introduction

After its dismantling in 1990, the ex-Soviet Union countries formed the
Commonwealth of Independent States (C.I.S.) for economic and defence
cooperation in 1991. The C.I.S. group as a whole had a mixed growth outcome for
many of its constituent countries initially before recovering towards positive
growth since 1996. The Central Asian countries (C.A.S.) region, of C.LS.
countries, comprising of Kazakhstan, Uzbekistan, Turkmenistan, Tajikistan, and
Kyrgyzstan, with an average per capita income of $ 2688, compared to the Western
bloc of C.I.S. countries (WCIS), comprising Russia, Belarus, Ukraine, Armenia,
Georgia, Moldova and Azerbaijan, with an average per capita income of $5511 in
1990. Both regions suffered negative growth for the next half-a-decade during
1991-96; the C.A.S. countries shrunk at -6.84 percent on average, and WCIS
countries’ growth declined on average by -9.34 percent [see Graph 1].In

* School of Economics, University of Hyderabad.
* Ph.D Scholar, School of Economics ,University of Hyderabad
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Convergence and Divergence of Growth...

comparison, C.I.S. counties as a whole recovered towards positive growth in the
next 22 years from 1996-2022, except for the years of the global financial crisis in
2009 and the COVID-19 crisis in 2020. Given the differences in levels of per capita
income of WCIS, which is twice that of C.A.S. countries, this paper explores the
Convergence and divergence in the growth rates in the canonical Solonian
framework [Solow (1956)]°. This paper estimates unconditional and conditional
convergence between and within the C.A.S. and WCIS countries for the period
1991-2022 by drawing data from World Bank statistics, using the standard
methodology of convergence developed by Barro and Sala-i-Martin (1992) and
Romer (1986, 1991).

Graph 1: Comparison of growth rate in C.A.S. and WCIS countries
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The Received Theory

Solow proposed that assuming population and technology growth rates
remain the same across all countries, all countries will ultimately converge to the
same level of per capita income (Solow, 1956). This is referred to as absolute or
unconditional convergence in technical terms. Studies, however, testified to a
divergence between the poor and the rich countries, which made Romer revise the

3Based on the literature review, convergence on growth economics suggests that developing
countries tend to have quicker economic growth than industrialized countries, eventually narrowing
income inequalities between countries in different areas. Neoclassical economics is well-known for
this notion, which assumes a diminishing return on capital with increased investment. This
assumption predicts that the marginal returns on investment in emerging countries with a lower
capital-labour ratio will surpass those in developed countries with a higher capital-labour ratio.
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convergence hypothesis into a conditional convergence. Further, the literature also
introduced sigma convergence into the discourse about the dispersion of growth
rates between groups of countries, which is a measure of weaker convergence.
Romer (1991) showed in his endogenous growth model that the divergence
between the poor and the rich is due to differences in human capital; hence, more
significant investment in human capital will close the technology and productivity
differences to attain the Solowian Convergence.

Literature Gap

Barro and Salal-i-Martin (1991) identified strong proof of absolute
convergence among U.S. states between 1960 and 1985, indicating that
economically weaker states saw higher growth rates than wealthier states.
However, there was no evidence of convergence when comparing rich countries
(OECD) to a group of 98 poor countries in the same period. Nayyar (2013),in his
book, The Catch Up, revisited the debate on the convergence possibility between
the rich and poor countries for a longer period into the globalization era of post-
1990s and found that a group of sixteen developing countries that showed
remarkable economic convergence with industrialization nations during 19950 -
2008. Convergence is mediated by an industrial transformation led by the
manufacturing sector and an encouraging world gross domestic product (G.D.P)
growth. Varblane and Vahter (2005) studied the process of economic convergence
in transition economies from 1995 to 2004. Their research shows that there is both
absolute and sigma convergence throughout this period. A study by Ismail (2008)
on ASEAN countries also confirmed Convergence during 1960-2004, both in
absolute and conditional terms. Unal (2014) studied convergence between the 31
Organisation of Islamic Co-operation (O.I.C.) countries; there was conditional
sigma convergence from1980 to 2009, while a smaller group of oil-producing
O.I.C. countries had an absolute convergence with the rich countries. Their
research revealed strong proof of conditional convergence among 31 O.1.C.
countries. Thus, the literature has covered convergence questions geographically, at
the aggregate, and for some select regions. This paper tries to address the scope and
need to expand the empirical studies to other regions, namely, the C.1.S. countries.

Central Asia’s Infrastructure and Resources

The Central Asian countries were historically less industrialized nations
compared to their other cousins in the C.I.S. However, the infrastructure in Central
Asian countries has gradually improved since around 2007-08, but the progress has
been uneven across the region. Kazakhstan and Uzbekistan are the leaders in
infrastructure development, with their infrastructure situation much better overall
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than the other Central Asian countries. Turkmenistan falls in the middle ground;
Tajikistan and Kyrgyzstan are still catching up with the others regarding
infrastructure quality. The Global Competitiveness Index, published by the World
Economic Forum, ranked the C.A.S. countries lower than many other countries,
which have a greater difficult terrain, besides being land locked. However, there are
serious initiatives in these to develop infrastructure. The Belt and Road Initiative is

believed to hold a promise to boost the region’s connectivity and economic growth
(Abbas, 2021).

Human Development in Central Asian Countries

The C.A.S. countries had robust health and education systems in the Soviet
era. The initial crisis during 1991-95 affected the investments in human capital,
however, there is a considerable improvement thereafter. While some countries,
like Kazakhstan and Uzbekistan, maintained or increased education spending,
others, like Kyrgyzstan, saw declines. As poverty increased, families struggled to
afford education costs like books, uniforms, and fees. Changes in the economies
and job markets also affected education provision. Industries declined, resulting in
job losses and underutilization of labour. This created challenges for aligning
education with new workforce needs. Between 1989 and 1999, it found
improvements in infant mortality and abortion rates across the region. However,
other indicators like youth mortality, life expectancy, sexually transmitted diseases,
and tuberculosis worsened in most countries. Preschool and tertiary (university-
level) enrolment rates dropped significantly, especially in Kazakhstan, Kyrgyzstan,
Turkmenistan, and Uzbekistan.

The reasons included reduced education spending, rising poverty making it
harder for families to afford costs, and cultural shifts emphasizing family-based
childcare over preschool. Turkmenistan is facing several challenges, including a
decrease in primary education from 10 to 9 years, entry restrictions to universities,
isolation from outside influences deemed “alien cultures,” and an increase in drug
use and infectious diseases. A core issue was that skills learned under the Soviet
system became obsolete in market economies. Curriculum reforms, teacher
training, and improved learning environments were priorities to enhance education
quality and align it with market needs, recognizing the need for new skills.
However, in some countries, like Kyrgyzstan, formal education lost prestige as
poverty, marginalization, and early marriage traditions re-emerged after
independence. Failure to invest in human capital would adversely impact current
and future generations’ health, education, and productivity. Restoring d windling
human capital stocks would also result in higher future costs (Bolormaa Shagdar,
20006).
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Table 1: Comparative analysis of economic growth and social trends between
C.A.S. and the WCIS countries.

1990- | 996- | 001- | 006- | 011- | 016- | 021- | Total
9S | 2000 5 10 15 20 |22 Avge

C.A.S. regions

G.D.P. (current USS) | 3.60 | 2.50 | 5.00 | 5.00 | 4.70 | .50 | 2.60 | .10
Gross capital 24.00 | 3.90 [ 24.00 | 3.70 | 1.80 | .40 | 4.00 | 0.80
formation (current

USS$).

Exports of goods and | 17.50 | .00 | 28.00 | 0.70 | 18.30 | .20 | 2.00 | .10
services (current
USS$).

H.D. I -1.80 00 00 70 82 | .24 24 .90

General government | 23.00 | 3.40 | 1.60 | 3.70 | 2.00 | .70 | 3.00 | .61
final consumption

(current US$).
Population, total. 092 | .74 A0 | 90 | .70 | .80 | .80 .30
Labor force, total. 1.50 .30 .70 .80 .00 .95 .80 40

WCIS countries

G.D.P. (current US$) | -4.80 | 5.30 | 6.00 | .00 | 15.00 | .00 | 8.00 | .00

Gross capital - 420 | 7.60 | .50 | 17.03 | .24 | 1.90 | .40
formation (current 13.15
USS).

Exports of goods and | 2.50 | .00 50 | .00 | 14.0 | .00 | 5.29 | .00
services (current
USS).

H.D. I 0.90 10 20 | .6l 45 | .09 | 0.09 | .00

General government | 0.20 | 12.00 | 4.0 21 | 15.00| .0 .03 .96
final consumption

(current US$).
Population, total. -0.10 | 046 | 040 | 006 | .15 |0.17 | 0.60 | 0.20
Labor force, total -1.00 | .80 20 .09 | 0.10 | 049 | 1.50 | 0.22

Source:World Bank data and authors’ own calculations

Note: The data are calculated using the compound growth rate.

The comparative compound growth rate (CAGR) analysis between C.A.S.
and WCIS shows significant differences in economic growth and social trends
across various indicators. With G.D.P. growth, C.A.S. experienced consistent
G.D.P. growth, with an average CAGR of 9.10%. However, the C.A.S. region has
experienced fluctuation across periods but mostly positive gains, particularly from
2001 to 2010. On the other hand, WCIS regions experienced greater instability in
G.D.P. growth, having a low average CAGR of 6. % compared to the C.A.S.
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regions. With an initial negative growth, particularly from the 1990s to the
2000s.The C.A.S. regions maintain a positive average gross capital formation
CAGR of 10.80%, which indicates some investment activities. However, it
fluctuated significantly, reaching-3.90% in the 2000s before recovering to 14%
CAGR in 2022.Meanwhile, the WCIS struggled with gross capital formation,
indicating a less stable investment environment than the C.A.S. region. WCIS
experienced an average CAGR of 6.40% and a more significant decline of -17.03%
in mid-2010.Regarding the CAGR of exports, C.A.S. shows steady growth with an
average CAGR of 9.10%, reflecting improvement in the trade dynamic.
Conversely, the WCIS countries experienced a moderate export trend, having an
average CAGR of 6%, with a temporary increase in 2005.The human development
index trend reveals a substantial difference between C.A.S. and WCIS. C.A.S.
countries experienced a higher average CAGR of 2.90 %, indicating improvement
in social development with a peak of 8% of CAGR in 2005.In contrast, the WCIS
regions demonstrated less favorable conditions, with an average CAGR of 1.1%.
This low rate reflects less stable improvement in social indicators than the C.A.S.
region.

Furthermore, government expenditures show these disparities: C.A.S. has
declined since 1990, with an average CAGR of 7.61 %. This decline was evident,
with a sharp drop of-3.40% in the 2000s and -2.00% in 2015. Apart from these two
periods, the CAGR of government expenditures in C.A.S. regions remain positive
throughout the entire period, reflecting the potential stability of physical
management.

Similarly, WCIS maintains almost the same average CAGR of 6.96%, with
some negative CAGR in the 2000s and 2015. This indicates stable government
physical policies that support social and economic growth. Population growth in
C.A.S. experienced significant stability, with an average CAGR of 1.30%, while
the WCIS regions showed a minor decline in population growth, with an average
CAGR of -0.20. When considering the labor force, both regions faced challenges.
C.A.S. had a moderate CAGR for the labor force, with an average of 1.40%,
whereas the WCIS regions experienced a slight negative trend, with an average
CAGR of -0.22%. Overall, the C.A.S. regions show steady economic growth and
moderate social progress, while WCIS experienced less stable growth and social
progress.

Absolute Convergence
Absolute convergence, a key concept in the study of economic growth,
suggests that poorer countries tend to grow faster than wealthier ones, ultimately
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leading to a convergence in per capita income levels across nations. We use a panel
data regression model to examine the presence of absolute Convergence:

ER= a,+alogy, + &,

In this equation, G.R. represents the country’s growth rate, logyio represents
the initial G.D.P. per capita income level, and &,, is the error term. For absolute
convergence to hold, the coefficient e, must be significantly negative. A negative
coefficient implies that countries with lower initial income levels experience higher
growth rates, thus closing the gap with wealthier nations over time. To assess the
validity of the absolute convergence hypothesis in the context of WCIS and C.A.S.
countries, we used data from 1990 to 2022. We applied the fixed effect estimation
technique. The regression results, presented in Table 1.1, reveal that the coefficient
of the initial level of G.D.P. per capita is positive and statistically significant; this
finding indicates no absolute convergence between WCIS and C.A.S. during the
study period. The lack of absolute convergence between WCIS and C.A.S.
countries suggests that the steady-state level of income, or the long-run equilibrium
level towards which economies converge, is not uniform across these nations.
These results align with the findings of Barro (1991), who also observed an
absence of absolute convergence in a broader cross-country analysis.

Graph 1.1: Absolute convergence trend between C.A.S. and WCIS

Absolute Convergence Figure
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The absolute convergence figure shows no clear evidence of income
convergence between C.A.S. and the WCIS. The graphs 1.1 represents the GDP per
capita for both regions over time, while both lines indicate an upward trend. This
shows economic growth in both areas, but the gap between them does not appear to
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narrow significantly. The WCIS consistently maintained a substantially high GDP
per capita, starting at $5511 in 1990 and reaching $ 10661 in 2022. In contrast,
C.A.S. countries begin at about $§ 2688 in 1990 and rise to approximately $4920 in
2022. The persistence and significant difference between these two regions suggest
that the income levels of these regions are not converging.

Table 1.1: Estimation of income convergence between C.A.S.and WCIS

Depvar: Growth rate of PCGDP
Coef. Std. Err. t-value P>t
o1 0.04 0.01 4.19 0.000
0o -0.31 0.08 -3.87 0.000
Source: Authors

Graph 2 displays the scatter plot of G.D.P. per capita of C.A.S. and WCIS.
The figure indicates a significant positive relationship between the rate of G.D.P.
per growth and the initial G.D.P. level.

Graph 2: Convergence between C.A.S. and WCIS

Absolute Convergence Figure
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Source: Authors

o (sigma) Convergence

Sigma convergence, a closely related concept to absolute convergence,
focuses on the evolution of income dispersion across countries over time. While
absolute convergence examines the relationship between initial income levels and
subsequent growth rates, sigma convergence investigates whether the cross-
sectional variance of income decreases as time progresses. The literature has widely
adopted Grier and Grier (2007) and Streissler (1979) linear regression approach to
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study sigma convergence. To evaluate the presence of sigma convergence, we
employ a linear trend equation that takes the following form:

O = Yo THhttu,

In this equation, o_,is standard deviation of the logarithm of income across
countries at time t measures the income dispersion. The intercept term, ¥, captures
the initial level of income dispersion. At the same time, the coefficient y, presents
the trend in dispersion over time: the error term, u,, accounts for any unexplained
variation in the dispersion measure.

The critical parameter of interest in this regression is ¥, , which indicates the
direction and magnitude of the trend in income dispersion. A negative and
statistically significant value of ¥, provides evidence favouring sigma convergence,
implying that income dispersion across countries decreases over time.

We utilized the data on the standard deviation of the natural logarithm of
income across C.A.S. and WCIS countries to estimate the linear trend equation.
This helped us see if the sigma convergence hypothesis was confirmed. Table 1.2
presents the results of this analysis, reporting the estimated coefficients and their
corresponding  t-statistics based on Newey-West heteroskedasticity and
autocorrelation consistent (H.A.C.) standard errors.

The findings i Table 1.2 reveal that the coefficient. ,, Which captures the
time trend in income dispersion is positive and statistically significant. This result
provides strong evidence in support of sigma divergence between C.A.S. and
WCIS countries. The positive py indicates that the dispersion of income, as
measured by the standard deviation of the logarithm of income, has increased over
the period under study. However, it is essential to note that sigma convergence is a
necessary but insufficient condition for absolute Convergence. While sigma
convergence indicates that income dispersion is decreasing over time, it does not
necessarily imply that poorer countries are growing faster than richer ones.

Table 1.2: The result of Sigma convergence between the C.A.S. and WCIS

Variable Coef. Newey west Std. Err. t-value P>t
Y1 0.004 0.001 2.41 0.02
Yo -7.57 3.55 -2.13 0.04

Source: Authors

Note: Dependent variable: Standard Deviation of G.D.P. per Capita (as a measure
of income dispersion)
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However, Graph 2.a shows the graphical presentation of sigma
convergence. The predicted regression slope is upward, meaning there is no sigma
convergence between C.A.S. and WCIS. This supports the earlier result of absolute
Convergence.

Graph 2.1: Sigma Convergence-between C.A.S. and WCIS

Sigma Convergence Figure
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Estimation of absolute Convergence within the group

Table 1.3. shows the absence of absolute Convergence within the C.A.S.
and WCIS countries over time; the positive coefficient and statistical significance
support this.

Tablel.3: Absolute Convergence within countries

WCIS
Variable Coef. Std. Err. t-value y 24l
o1 0.04 0.01 2.93 0.001
o -0.34 0.11 -3.0 0.002
CAS
Variable Coef. Std. Err. t-value P>t
o1 0.04 0.1 2.93 0.004
0o -0.34 0.12 -2.8 0.006

Source: Authors

Graph 1.3 displays the scatter plot showing the G.D.P. per capita in both
regions. The figure indicates a significant positive relationship between the rate of
G.D.P. per growth and the initial G.D.P. level for C.A.S. and WCIS countries.
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Graph 1.3: Absolute Convergence: C.A.S. and WCIS countries
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Table 1.4 reveals that the coefficient of ¥, is positive and statistically
significant, indicating the absence of sigma convergence within the C.A.S.
countries. However, the coefficient for WCISA is negative but statistically not
significant; therefore, the sigma convergence did not hold within the WCIS
countries as well; this indicates that the income dispersion has increased across
these countries over time.

Table 1.4: Result of Sigma within the C.A.S. and WCIS countries.

C.AS.
Variable | Coef. | Newey west Std. Err. | t-value | p>|t|
Y1 0.001 0.001 5.30 0.000
Yo -17.4 3.48 -5.0 0.000
WCIS
Variable | Coef. | Newey west Std. Err. | t-value | p>|t|
Y1 -0.00 0.001 -0.7 0.47
Yo 2.66 2.67 1.00 0.32
Source: Authors

Graph 1.4. presents sigma convergence graphically. The predicted
regression line slopes upward for the C.A.S. countries, indicating no sigma
convergence. However, for the WCIS countries indicate significant fluctuations in
income inequality, with a sharp rise in 1997, followed by a decline in 2010 and
another increase toward 2022. The regression result shows a negative coefficient
but is statistically insignificant, suggesting there have been convergence and
divergence periods. Still, this region has no statistical evidence for consistent sigma
convergence over time. Income dispersion across C.A.S. countries has occurred
over time.
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Graph 1.4: Sigma Convergence: CAS and WCIS
CAS WCIS
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Conditional # Convergence.

This paragraph examines the conditional convergence hypothesis using
cross-country data of both regions from 1990-2022. Conditional convergence is
analyzed using the augmented Solow and Solow extended models, where the
G.M.M. dynamic model is used for the estimation. A vital feature of this paragraph
is the explanation of trends and patterns in various economic and social indicators
across both the regions. We will then offer detailed descriptions of the trends
observed in the data, highlighting significant patterns, similarities, and differences
between central Asia and the Western bloc of the former Soviet Union.

Estimation of conditional Convergence

Recognizing the limitations of absolute convergence, Barro and Salal-i-
Martin (1992) introduced conditional convergence, accounting for the differences
in steady-state incomes across countries. The neoclassical growth model inspired
this revised approach to convergence, which sought to account for cross-country
variations in steady states.Salali-Martin (1996) explained that conditional
convergence demonstrates an inverse relationship between a country’s growth rate
and its initial income level after controlling for the differences in its steady-state
conditions.

Dynamic growth model equation for the concept of conditional convergence
proposed by Bassanini, Scarpetta, and Hemmings (2001). In their study, the
researcher recognized that the convergence process in economic growth and
income level across countries is influenced by different factors that shape the
steady state or long-run equilibrium for each economy. However, to estimate the
extended Solow equation, we added more variables to capture the effect of different
factors on economic growth and the conditional convergence process. The GDP per
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capita growth rate, gross capital formation (investment), trade, HDI, general
government expenditure, labor force, and population growth are used.

logy, —logy, = v, — f,logy, + f,log5,+ f;logkX + B,logH +
Bslog G + Bglogl, + B;logP; + 6,

In this equation, we have presented an additional variable:; represents
investment in gross capital formation, X is trade, H is the human development
index, &eis General government final consumption expenditure, Ly is labour force,
and P is population. All the variables are transformed into natural logarithm form.

The conditional Convergence between C.L.S.

The following are the estimates of the conditional convergence between the
C.L'S. countries. As we found no evidence for unconditional convergence in the
previous exercise, here we find significant evidence for conditional convergence, as
shown in Table 1.5. The beta coefficient is negative and significant at a 1%
significance level, conveying strong conditional convergence. The convergence is
supported by investment, trade at a 1% significance level, and H.D.I and labor at a
10% significance level. Government expenditure and population bore a negative
sign, which is entirely possible. Government expenditure has a significantly
negative relation to per capita growth. The population coefficient has an expected
negative relation with the per capita GDP growth and is significant at 10%
statistical significance. The overall model is statistically significant, shown by the
p-value being less than the critical value.

Table 1.5: Conditional Convergence between C.L.S.

Independent variable | Dependent variable: PCGDP growth rate
LnPCGDP -0.06%** (-2.73)
LnlInvestment 0.06%** (6.02)

LnTrade 0.05%** (4.04)

LnHDI 0.19* (1.49)

LnLabour 0.19* (1.62)

LnGovt Expenditure -0.09%** (-5.19)
LnPopulation -0.16* (-1.65)

F-statistic 2343

Prob>F 0.001

Source: Authors

Note: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Conditional convergence within CAS and WCIS countries

The findings in Table 1.6 indicate the presence of conditional convergence
among the countries in Central Asia and the Western bloc of the former USSR. The
coefficients associated with the initial G.D.P. per capita logarithm show a negative
value for both regions, indicating statistical significance. This suggests that
countries in these regions tend to converge to their state’s steady income rather than
expected. Therefore, the conditional convergence hypothesis holds for the Central
Asian countries and western Bloc of the former USSR after controlling factors such
as investment, Trade, HDI, total labour force, government expenditure, and
population growth. When examining the influence of factors that affect economic
growth, Tablel.7 clearly shows that all the factors have a positive and statistically
significant effect on the economic development of Central Asia, except population
growth and government expenditure. Similar to the Western bloc of the former
USSR, most factors show positive and statistically significant impacts on economic
growth; however, labor force and government expenditure proved to be exceptions
to this pattern for the WCIS region.

Table 1.6: The conditional Convergence between CAS and WCIS.

Variable CAS WCIS
LnGDPC -0.11%%*(-2.95) -0.04*(-1.47)
LnInvestment 0.009*(0.73) 0.07%**(5.76)
LnTrade 0.09*(0.86) 0.03***(1.97)
LnHDI 1.50%**(6.34) 0.06%(0.47)
LnLabour 0.71***(5.65) -0.32**(-2.31)
LnGovt Expenditure -0.08***(-4.47) -0.07***(-3.28)
LnPopulation -0.63***(-5.41) 0.16%(1.33)
F 23.43 18.55
Prob>F 0.002 0.001
Source: Authors

Note: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

The F-test in fixed effect estimation in the regression model assesses the
overall importance of the independent variable in explaining the variation in the
dependent variable. The f-statistics of (23.43) and (18.55) with a p-value of 0.000
shows that the model is highly significant. Furthermore, fixed effect estimation
accounts for country-specific factors likely to affect economic growth across
different countries.
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We convert all variables into a natural logarithm form to capture
heteroscedasticity and nonlinear trends.

Conclusion

The study highlights the complex dynamic of economic growth and
convergence between Central Asian countries and the Western bloc of the Soviet
Union, as well as within Central Asian countries. The finding indicates an evident
absence of absolute and sigma convergence between these regions and Central
Asian countries. This shows that the income level across these regions has not
become similar over time.

However, this divergence is deeply rooted in the historical, economic, and
structural legacies left by the Soviet Union, which developed these countries
unevenly- assigning some to focus on specific agricultural products like cotton. In
contrast, others were mainly exploited for their mineral and natural resources.
When the Soviet Union collapsed in 1991, each of the Central Asian countries had
to transform their economy from a central economy to a market economy. This was
a big challenge, and each country had it differently. Some adapted it quickly, while
others fell behind due to different growth rates within these countries.
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