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This Research Note provides an empirical contribution to the
discussion on the debt implications vis-à-vis the unfolding of
the Belt and Road Initiative (BRI). For this purpose, we analyze
the impact of external debt and other relevant factors on the
economies of the China-Central Asia-West Asia Economic
Corridor using panel data over the period 1996–2018. The
reasons we focus on this geographic area are threefold: first,
these countries form a key part of the BRI with historical
connections to the Silk Road; second, it provides a unique
combination of economies in transition such as the former
Soviet Union countries and larger economies such as Iran and
Turkey; and last but not least, this corridor has received
relatively less attention in the related literature. Among the
main findings is that debt service on external debt has
a positive effect on GNI per capita, both with and without
China in the empirical analysis. As another key component of
this major development strategy, infrastructure is also found
to have a positive impact. The results thus foreshadow grow
ing opportunities as the BRI unfolds, albeit with foreseen
issues related to debt sustainability, ecological and wellbeing
considerations.
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Introduction
In 2013, President Xi Jinping of the People’s Republic of China made an announce
ment that marked the start of the Belt and Road Initiative (BRI), the largest and
most ambitious global infrastructure initiative ever planned (Hughes et al. 2020).
This development strategy connects nearly 70 countries across Asia, Africa, and
Europe, seeking to promote “orderly and free flow of economic factors, highly
efficient allocation of resources and deep integration of markets through
increased connectivity” (The State Council 2015). The main aim is to increase
collaboration through its five areas of cooperation: policy coordination, facilities
connectivity, unimpeded trade, financial integration, and cultural exchange (ibid).
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Figure 1. CCAWAEC. Source: One Belt n.d.

Recently, growing attention is also being paid to the ecological, social, and
economic relevance of the BRI (cf. Laurance and Arrea 2017; Brakman et al. 2019;
Ruta 2018; Hughes et al. 2020). This Research Note offers an empirical contribu
tion on the effect of the debt burden in the China-Central Asia-West Asia
Economic Corridor (CCAWAEC), as empirical research on both this key land
corridor and the impact of the size of external debt within the BRI are currently
relatively underexposed in the discussion on the Belt and Road. The CCAWAEC
(see Figure 1) has received especially little attention in the growing literature on
the economics of the BRI, while there is no shortage of reasons to study this
corridor. First, the countries within this corridor have been part of the ancient
Silk Road for centuries and now form a vital part of the BRI as they connect China
to the West. Second, although this path has been a central part of the Silk Road
for centuries, the BRI opens up new forms of cooperation between these
countries. With the majority of them being economies in transition, joining
such an integrated network can potentially have a great impact on the course
of their economic development.
Finally, the great diversity in the states within this corridor, ranging from
former Soviet Union countries in transition to larger economies such as Iran and
Turkey, enables a comparison between different types of economies. While
these economies take in a key position in the BRI and are greatly impacted by
the plan, many of the countries within this corridor are relatively unknown and
have received relatively less attention in literature compared to those in other
corridors. This calls for further research of the effect of the BRI on this corridor
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and leads us to the following research questions: what impact does external
debt have on GNI per capita in the CCAWAEC, and considering these results,
what are the implications with the further unfolding of the BRI?
To address the effect of debt on these economies, a panel data approach is
applied using annual data including debt along with other factors relevant to
the BRI over the period 1996–2018. Insights and developments of the BRI are
also interwoven throughout the analysis and discussion. The remainder of the
Research Note is organized as follows. Section 2 provides background informa
tion of the discussion of debt, methodology is outlined in Section 3, followed by
the empirical results and discussion in Section 4. Finally, we provide concluding
thoughts and suggest directions for further research.

Background
Debt sustainability and the BRI
Repeatedly, President Xi Jinping stressed the mutual gain for all cooperating
countries associated with increased partnership, an especially attractive propo
sal for the CCAWAEC economies that have experienced transition and periods of
instability in recent years. The five Central Asian republics—Kazakhstan, the
Kyrgyz Republic, Tajikistan, Uzbekistan, and Turkmenistan—have a Soviet back
ground, declaring independence only after the fall of the union in 1991. This
required each country to develop a political, social, and economic order for its
citizens in the past few decades. During this time, China proved to be an
increasingly valuable trading partner to the post-Soviet states, surpassing
Russia as the region’s largest trading partner in 2009 (Peyrouse 2017). The
envisaged economic benefits of new markets, reduced transit fees and modern
infrastructure render the BRI an appealing cooperation plan for these diverse
states.
For Iran, the BRI represents an opportunity to counterweight the Western
powers, offering what the West does not: cooperation and investment, particu
larly in infrastructure. In recent years, this collaboration has grown to make
China Iran’s main trading partner (e.g. Hoh 2019; Joshua 2019; Belt and Road
News 2020a). Turkey, valuable due to its strategic location and geopolitical
power as a link between Asia and Europe, also strengthened its bond with
China in recent years as it sought to lessen its dependence on NATO (e.g. Luft
2016; Hoh 2019; Belt and Road News 2020b).
While the BRI provides participating countries with desired finances for
economic development and allows China to gain access to much-needed
resources and global markets, questions about its effect on debt sustainability
and the national economies of borrowing countries have also been raised. This
is because many projects are financed through tied aid and loans provided at
concessional rates and long-term infrastructure-for-loans (e.g. Joshua 2019;
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Dunford 2020; He 2020). Cases where China seems to be the primary beneficiary
of a project at the expense of other partners, such as Hambantota in Sri-Lanka,
Kyaukpyu Port in Myanmar, East Coast Rail Link in Malaysia, and the Pamir
region in Tajikistan have led to increased caution surrounding BRI develop
ments (e.g. Shepard 2016; Panda 2017; Abi-Habib 2018).
Besides the nature of the debt, the size of the debt burden – the focus of our
study – also forms part of the discussion of the effect of the BRI on the
partnering economies. Offering an empirical contribution, Bandiera and
Tsiropoulos (2019) analyze BRI debt with projections until 2030, concluding
that debt-to-GDP ratios are expected to rise due to BRI investment and 28%
of recipients are expected to experience increased debt vulnerabilities, among
which from the CCAWAEC, Tajikistan. They warn against sizable fiscal risks from
a myriad of sources (e.g. repayment of BRI investments, collateralized debt
financing). In combination with the lack of transparency surrounding BRI pro
jects, these could lead to a deterioration of debt sustainability. In addition, the
World Bank (2019, 99) points out that around a quarter of the cooperating
countries already have high debt levels and that for a handful of these, the
medium-term outlook on debt sustainability—“based on debt levels, fiscal
stance, expected growth, and expected BRI public debt financing”—is expected
to deteriorate. The report especially warns about increased fiscal risks and calls
for policy change, though this in turn, may add to the debt burden “in conjunc
tion with elevated debt, large debt-financed investment, and weak fiscal institu
tions” (100).
It is important to note however, that for most of these countries, this is due to
pre-BRI debt vulnerabilities that will increase through partnership in the plan.
When comparing growth projections in scenarios with and without the BRI, BRI
investments led to lower indebtedness for most economies and only a handful
of states, such as Tajikistan, would experience increased debt distress (World
Bank 2019). Thus, although concerns have been raised, the opportunities that
accompany an increase in debt could lead to economic growth that outweighs
investment, especially in the short and medium terms (Wilson 2019; World Bank
2019). Moreover, the BRI is a fairly new plan and as with any such undertaking,
time is required to observe longer-term and wider impacts.
A wider discussion on debt and economic growth
This debate over the merits and dangers of public debt forms a subset in a wider
discussion on the relationship between debt and economic growth. Elmendorf
and Gregory Mankiw (1999) present the “conventional view of debt” held by
most economists and policymakers.1 In short, an increase in debt would lead to
an increase in disposable income, aggregate demand, and overall output in the
short run. However, in the long run, the decrease in public savings is not fully
compensated by the increase in private savings, crowding out investment and
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lowering national income. This leads to a decrease in output, or reduced net
foreign investment resulting in a fall of capital income of domestic residents.
This non-linear relationship between debt and economic growth and the idea of
a turning point have been confirmed by a large number of empirical studies (for
an overview see Saungweme and Odhiambo [2018]).
However, empirical evidence on the existence of a common threshold is not
clear-cut and the peak of this threshold differs between studies and countries.
For instance, Reinhart and Rogoff (2010) find that a government debt-to-GDP
ratio of 90% lowers median growth rates by 1% and average growth rates
considerably more for both advanced and emerging economies, namely 60%.
Eberhardt and Presbitero (2015) find a negative effect of debt stock on longterm economic growth as well, but uncover differences across countries and
warn against applying policies from one economy to another. Kourtellos,
Stengos, and Tan (2013), in turn, shows public debt to be growth-neutral
above a certain level of institutional quality and that the threshold depends
on the quality of democratic institutions, emphasizing that the effect of debt on
economic growth is influenced by numerous additional factors. We will briefly
discuss the most relevant of these to this study in the section below. As these
studies suggest, the discussion of the role of debt is not clear-cut, and this is
reflected in varying views on the future of the BRI.

Methodology
To analyze the impact of external debt on the GNI per capita of the countries of
the CCAWAEC, we consider the following panel data model2:
GNIit ¼ β1 Debtit þ β2 Infrastructureit þ β3 Tradeit þ β4 Inflationit þ
β5 Unemploymentit þ β6 FDIit þ β7 Educationit þ β8 Industryit

(1)

þ μi þ λt þ εit
where GNIit denotes the natural logarithm per capita (PPP) for every country
i ¼ 1; . . . ; N at any particular point in time t ¼ 1; . . . ; T. Although GDP is also
frequently used, GNI enables appraisal of the effect of external debt on the
entire national economy instead of solely domestic activity. This is germane
since the cooperation within the BRI concerns trade and collaboration
beyond national borders – a rise in GDP in a country may reflect increased
wealth for a partner country on-site, instead of national gain. Additionally,
this measure focusses on domestic living standards, including an elimination
of price differences between countries, instead of the size of the economy.3
All data for our sample—China, Kazakhstan, the Kyrgyz Republic, Tajikistan,
Uzbekistan, Turkmenistan, Iran and Turkey covering the period 1996–2018—
is from the World Bank’s World Development Indicators (2020). Due to the
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Table 1. Variable descriptions.
Variable
GNIit
Debtit
Infrastructureit
Tradeit
Inflationit
Unemploymentit
FDIit
Educationit
Industryit

Description
GNI per capita in PPP (natural logarithm)
Total debt service on external debt
Gross fixed capital formation as share of GDP
Sum of exports and imports of goods and services as share of GDP
Inflation as annual growth rate GDP deflator (linked series)
Unemployed share of total labor force
Net inflows of FDI as share of GDP
Adjusted savings education expenditure as share of GDP
Share of total workforce employed in the industrial sector

limited availability of national account statistics for various countries in the
corridor, the best selection of variables was made considering these inherent
data limitations. Table 1 provides descriptions of the variables.
While our main variable of interest is Debtit , this is not the only variable
influencing the growth or decline of BRI economies. Especially relevant to this
study are Infrastructureit and Tradeit as BRI projects largely consist of infra
structure development to increase trade, supported by theoretical and empiri
cal research as a vital element for economic growth (cf. Fuller and GeideStevenson 2003; Smith 2008; Mankiw 2015). Building on past theoretical and
empirical research, high levels of inflation, are generally associated with
negative effects on long-term growth (cf. Barro 1995; Andres and Hernando
1999; Gokal and Hanif 2004). Similarly, above its natural rate is expected to be
associated with a decrease in economic growth as observed by Okun’s law
(1963). We also include FDIit , as this is expected to increase as China expands
investment in partnering countries. Though theoretically generally seen as
having a positive effect on economic growth, empirical results do not reveal
a clear-cut effect (e.g. Nair-Reichert and Weinhold 2001; Alfaro et al. 2004; Yao
and Wei 2007).
Building on seminal work on institutions (e.g. North 1991), over the past
decades literature on the importance of institutions, social capital, and human
capital related to economic and finance has grown (e.g. Putnam 1996.;
Brousseau and Greif 2010; Acemoglu and Robinson 2012; 2013). Due to data
constraints, the analysis of these elements is limited4; alternatively, we have
been able to include in our model, which is widely regarded as an important
element for sustained economic growth (e.g. Psacharopoulos 1984; Hanushek
and Wößmann 2010; Zhang et al. 2019). Finally, Industryit is included as an
indication of the relationship between the sectoral composition and size of
the economy. The industrial sector receives special attention within the BRI as
infrastructure projects expand. The model specification also includes countryspecific fixed effects, μi , and time-period fixed effects, λt , to control for specific
country characteristics and omitted effects common across all countries during
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this period (e.g. business cycle effects) (cf. Baltagi 2013). εit is an independently
and identically distributed error term for and with mean zero and constant
variance.
We consider two different sets of regressions: one subset including China and
the other without China. Since China’s economy and role within the BRI are
notably different from the other economies in the corridor, the comparison of
these two regressions is useful and interesting, providing a clearer picture of
debt implications for the entire corridor and the recipient countries, respec
tively. The latter is especially pertinent to the rise of debt caused by the BRI. An
assessment of the role of external debt over the past few decades can give an
insight into the future effects of the BRI on these economies.

Results
Table 2 summarizes the results for the fixed effect (FE) and FE with time-period
fixed effects estimations5 for both variations of the model—with and without
China. All time dummies were jointly significant (F(6,6): 69.23; p<0.000).
A distinction with and without time-period effects was made to gauge any
significant differences. Comparing the R2 of the regressions shows the FE model
with time-period fixed effects without China to be the best fit; thus, the discus
sion will focus on the these results unless otherwise indicated. In this specifica
tion, the majority of the estimates are highly significant. As expected, there are
marked differences between the estimation results in Panel A and B since the
development of the Chinese economy and its position in the BRI are distinct
from the other economies in the corridor—though the remaining economies
have grown in recent years, the Chinese economy has become one of the
largest in the world. The situations of the other seven economies are more
homogeneous, leading to a higher degree of explanatory power and more
sensible estimations for the second set of regressions.
One of the aims of this Research Note is to investigate whether external debt
has a positive or negative effect on these economies. It emerges that Debtit is
highly significant and has a positive effect on GNIit for both specifications with
and without China. In this phase of development, the debt burden does not
seem high enough to have a negative effect on GNI6; instead, there is an
indication that debt, ceteris paribus, allowed for more investment and opportu
nities consistent with optimistic projections of the BRI. This is especially relevant
as most of these states have experienced significant economic transitions in the
past few decades. Furthermore, in accordance with BRI aims, the positive
relationship observed between Infrastructureit and GNIit reflects increased wel
fare due to lower transport costs.
However, has a small yet highly significant negative effect on GNI. An
explanation for this is the high level of imports of some countries in the corridor.
Tajikistan, for example, has consistently had a negative trade balance
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Table 2. GNI per capita and external debt.
Panel A
Debt
Infrastructure
Trade
Inflation
Unemployment
FDI
Education
Industry
Number countries
Number observations
R2

FE
0.0846***
(0.0211)
0.0154
(0.0097)
−0.0052***
(0.0014)
−0.0255
(0.0284)
−0.0745**
(0.0254)
0.0036
(0.0074)
0.0604
(0.0766)
0.0790**
(0.0339)
8
170
0.7405

Panel B
FE time
0.0426*
**
(0.0075)
0.0115**
(0.0036)
−0.0018
(0.0004)
0.0140**
(0.0050)
−0.0130
(0.0164)
−0.0035
(0.0043)
0.0043
(0.0428)
−0.0224***
(0.0047)
8
170
0.9632

FE
0.1257**
(0.0376)
0.0077
(0.0073)
−0.0057***
(0.0015)
−0.0123
(0.0195)
−0.0846***
(0.0205)
0.0094
(0.0062)
0.1061*
(0.0540)
0.0596*
(0.0273)
7
148
0.7768

FE time
0.0346***
(0.0063)
0.0081***
(0.0019)
−0.0019***
(0.0004)
0.0128**
(0.0047)
−0.0281***
(0.0026)
0.0005
(0.0013)
0.0467**
(0.0184)
−0.0246***
(0.0031)
7
148
0.9813

Robust standard errors are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Panel A results include China;
Panel B results exclude China. FE = fixed effects model, FE time = fixed effects model with time-period fixed
effects.

throughout this period with differences between imports and exports as great
as 49.6% of GDP (World Development Indicators 2020)—a discrepancy that can
be detrimental to economic wellbeing (e.g. through insufficient development of
sectors and employment within a country). In particular, the post-Soviet repub
lics may have difficulty developing a more stable trade balance.7 Another reason
for this outcome are the marked differences between countries—while this
trade measure is very large for certain CCAWAEC economies (e.g. Tajikistan
and the Kyrgyz Republic), economies with more equal balance of trade relation
ships may enjoy a more positive effect of trade.
Turning to control variables, the effect of Inflationit is positive and significant,
though quite small. This outcome reflects the transitional nature of these
economies in recent decades: the former USSR countries emerged as sovereign
states, Iran was involved in the Iran-Iraq War and the later Persian Gulf War, and
Turkey similarly had a turbulent economic development path due to political
instability and the Persian Gulf War. With the exception of China, all countries in
the CCAWAEC register high levels of inflation at the beginning of this period
that remain high for the first few years, but have since dropped to lower levels.
In line with economic theory and empirical evidence, results for Unemploymentit
are negative in both sets of FE estimation results, though only significant in the
specification without China. Even though country-specific effects are controlled
for, differences between the borrowing countries and China are so substantial
that excluding China leads to more sensible results.
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The results for FDIit are the only results from the preferred FE model with
time-period fixed effects of the BRI recipient economies that are statistically
insignificant. This corroborates the a priori non-straightforward potential
impacts of FDI from theoretical and empirical literature as previously discussed.
Although it generally tends to have a positive effect on economic performance,
it could also have a neutral or negative effect depending on how the investment
is used and on the circumstances surrounding it.8 Educationit , in turn, has
a strong positive impact on GNI per capita. In fact, it has the largest effect of
any of the variables in the models, and is even more significant in the model
without China.9 This is in accordance with the importance of investing in
education, highlighted in endogenous growth theory and aforementioned
literature. Finally, Industryit is shown to have a negative effect on GNI per capita,
which is a sign of a need for growth in the service sector in these economies.
Overall, from the results covering our sample period, it emerges that external
debt has a positive impact on GNI per capita in the CCAWAEC, as well as
infrastructure developments. Thus, the implications with the further unfolding
of the BRI are relatively positive since these are key components of the coopera
tion within the BRI. The empirical results also highlight that spending on
education is an imperative factor for these countries. Though more detailed
education data is not currently available, it is expected that on top of increased
educational opportunities, benefits of equal access to these result in more social
inclusion and wellbeing (cf. United Nations 2020). The notable exceptions are
the effects of increased trade and the share of labor force in the industrial sector,
though these effects may differ between countries. Finally, though we find debt
has a positive effect on GNI per capita, the growth and future impacts of
external debt will need to be examined at a later stage.

Conclusion
The main aim of this Research Note is to analyze the impact of external debt on
the economies in the CCAWAEC to better understand the future implications for
participating countries in light of the further unfolding of the BRI. To address
these interrelated issues, we build on relevant theoretical and empirical litera
ture, and apply a panel data approach using annual data including our main
variable of interest along with other relevant factors over the period 1996–2018.
It is found that the impact of these factors is generally favorable toward the BRI.
Many of the economies have been in transition in the past decades and benefit
from the connections with a stronger trading partner that is able to link East and
West. The investment linked to the increased debt can benefit the countries and
allow for improved economic performance in the coming years.
Although it is pertinent to analyze the economies together as parts of the
corridor, further research on specific countries would also be useful to com
plement the cross-country economic corridor analysis and offer a different
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perspective. It would also be enlightening to further explore social and insti
tutional dimensions that influence the course of the economy and citizens’
wellbeing. Another relevant way forward is to further integrate environmental
and social dimensions with economic views of the future trajectory of the BRI
and its consequences (cf. Brakman et al. 2019; Hughes et al. 2020; Joniak-Lüthi
2020). The World Bank (2019)also emphasizes concerns on the lack of strong
institutions, the presence of corruption, and ecological and social risks as
factors that can hinder growth and wellbeing in the economies of BRI partner
countries. Finally, a pressing concern that is also relevant to address in this
context is the current and future repercussions of the Covid-19 pandemic
(Davidson 2020).

Notes
1. Another well-known but highly contested theory on debt is the Ricardian Equivalence
Theorem; for an overview see Ricciuti (2003).
2. All underlying data, regression diagnostics and further regressions run as described
below are available upon request.
3. Additionally, we estimated the model using GNI, GDP and GDP per capita as depen
dent variables, respectively. These results are qualitatively similar to those in our main
model.
4. There was partial data on corruption, and we therefore also estimated the specifica
tions including corruption since this can potentially influence the effectiveness of
investments, leading to smaller (positive) or negative impacts on GNI per capita.
However, since data available for this variable is limited, this resulted in too few
observations (with China: 43; without China: 37).
5. We also ran pooled OLS regressions, which performed significantly worse than the FE
regressions. We also ran a Hausman test in our choice between a FE and a RE model
that led to significant results (χ2: 935.916; p-value: 0.000) in favor of a FE model.
6. We also estimated the models including a quadratic term for debt to assess non-linear
effects. Although the point estimates for the remaining variables were qualitatively
similar, these tables are not included due to multicollinearity issues.
7. Due to this, as a robustness check, we also estimated the models including only the five
post-Soviet republics. Results were similar to those in Panel B.
8. Being able to evaluate determinants such as corruption and other institutional factors
(e.g. rules, laws, constitutions, social norms and conventions) with more data avail
ability and follow-up case studies could help shed more light on such results.
9. We also carried out a robustness check including lags for Educationit in all specifications
to appraise whether there were significant lagged effects. However, the coefficients of
the lags came out to be insignificant.
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