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RELATIONSHIP BETWEEN EXTERNAL DEBT
AND ECONOMIC GROWTH:
PANEL DATA ANALYSIS FOR BRIC COUNTRIES

The BRIC countries are the four largest emerging economies, accounting for a quarter of the world’s
total GDP. The external debt stock of the BRIC countries (3938 billion USD) corresponds to 46.22% of
the total foreign debt stock of the developing countries (8520 billion USD). The role of foreign debt in
the economic development of a country is one of the most discussed and interesting topics in macroeco-
nomics among researchers and politicians. Therefore, in this study, the relationship between foreign bor-
rowing and economic growth in BRIC countries was examined. The data set used in the study belongs
to the years 1990-2021 and panel cointegration method was used. As a result of the Westerlund (2007)
panel cointegration test applied, a long-term relationship was found between foreign borrowing and
economic growth variables in BRIC countries. The long-run cointegration vector was estimated with the
panel FMOLS estimator. According to our results; The long-run regression coefficient between external
debt and economic growth in BRIC countries is -0.1108. This means that when the external debt stock
in these countries increases by 1%, economic growth decreases by 0.11%. When evaluated on the basis
of countries, the relationship between foreign debt and economic growth is positive for China, while the
relationship is negative for Brazil, Russia and India.

Key words: BRIC, External debt, economic growth, panel data analysis.
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CbIpTKbI Kapbl3 XKoHE SKOHOMMKAAbIK, 6CY 6aiAQHBICDI:
BPUK eAaaepi yLiH NaHEAAIK AepeKkTepAi Tarpay

BPUK eapepi oaemHiH, xaanbl XKIO-HiH TepTTeH 6ipiH KypamTbiH TOPT ipi AaMyllibl €AAEPAIH
3KOHOMMKACh! 6OAbIN Tabbiraabl. BPUK eaaepiHin, cbipTkpbl Kapbi3d Kopbl (3938 mapa. AKLL aAoaaapbl)
AAMYLLIbl €AAEPAIH >KaAMbl CbIPTKbl Kapbl3 KOpPbIHbIH, 46,22%-biH (8520 maApa. AKLL aoaaapbi)
KypanAbl. EAAIH 3KOHOMMKAABIK, AAMYbIHAAFbl CbIPTKbl KApbI3AbIH POAI  MaKpO3KOHOMMKAAAFbI
3epTTeylliAep MeH cascaTKepAep apacblHAQ €H KOrm TaAKbIAQHATbIH >KOHE KbI3bIKTbl TaKbIPbINTapAbIH,
6ipi 60AbIN Tabblraabl. COHABIKTaH AQ, MakaAaAarbl 3epTTeyaepae bPUK eaaepiHaeri cbipTkpbl Kapbi3
aAy MEH 3KOHOMMKAAbIK, ©Cy apacbliHAAFbl GalfAaHbIC KapacTbiPbIAAbI. 3epTTeyAe naAaAaHbIAFaH
AepekTep >knHarbl 1990-2021 XbIAAQPFA TUECIAI XK8HE MaHeAbAIK KOMHTerpaums sAiCi KOAAAHBIAADI.
BectepayHa (2007) KOMHTerpaumsaAbIk, naHeAbaik TecTiaey HaTwmxkeciHae BRIC eapepiHaeri cbipTKpl
Kapbl3 aAy MEH 3KOHOMMKAAbIK, ©6Cy aHbIMAAbIAAPbI apacbiHAA Y3akK, MeP3iMAi GaiAaHbIC aHbIKTAAAbI.
Y3aK, Mep3iMAi KOMHTerpaums BekTopbl naHeAabaik FMOLS 6araaayiubiCbl apkbliAbl 6aranaHAbl. bisaiH
HoTuXKeAepiMi3 6onbiHia, BPUK eapepiHaeri cbipTKbl Kapbi3 6€H 3KOHOMMKAAbIK, ©Cy apacbiHAAFbI
y3ak, Mep3imai perpeccusa koacpdpuumeHTi -0,1108. bya eanaepaeri CbipTKbl Kapbi3 Kopbl 1%-Fa ecce,
3KOHOMMKaAbIK, ecy 0,11%-Fa TOMEHAENA] AereH ce3. Eaaep OoiibiHILa GaFararaHAQ, CbIPTKbl Kapbl3
6EeH 3KOHOMMKAAbIK, ©Cy apacbiHAarbl OaiAaHbiC KpiTai yuwiH oH 6oAca, bpasmams, Peceinn xeHe
YHAICTaH YLWiH Tepic.

Tyiin cesaep: BPUK, cbipTkpbl Kapbi3, 3KOHOMUKAABIK, ©6CY, MAHEAbAIK AEPEKTEPAI TaAAQY.
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B3aMMocCBSi3b MeXAY BHELLIHUM AOATOM M 9KOHOMUUYECKMM POCTOM:
NMaHeAbHbIM aHaAU3 A@HHbIX o ctpaHam BPUK

Ctpanbl BPUK gBAGtOTCS YeTbipbMs KPYMHENWMMM CTPAHaMM C Pa3BMBAIOLLENCS SKOHOMUKOM,
Ha AOAIO KOTOpPbIX MPUXOAMTCS YeTBepTb coBOKYyrnHoro BBI1 cTpaH ¢ pa3BmBaioLlencss 3KOHOMUKOMN.
O6bem BHewwHero aoara ctpad bPMK (3938 mapa aoarapos CLLIA) cooteeTcTByeT 46,22% 0T 06LLero
00bema BHELLHEro AOATra PasBMBaOLLMXCS CTpaH (8520 MApA AoAAaapoB CLLIA). PoAb BHelHero Aoara B
5KOHOMMYECKOM Pa3BUTMM CTPaHbl — OAHA M3 CaMbIX 06CY>KAAEMbIX M MHTEPECHbBIX TEM MaKPO3KOHOMMKM
CPEAM MCCAEAOBATEAEN M MOAMTMKOB. [103TOMYy B AAQHHOM MCCAEAOBaHMM Obiaa pacCMOTpeHa
B3aMMOCBSI3b MEXAY BHELIHMMM 3aMMCTBOBAHUSIMMU U 3KOHOMUYECKMM POCTOM B cTpaHax BPUMK. B
CTaTbe MCMOAb30BaACS Habop AaHHbIX 3a 1990-2021 roapl, a Tak>ke METOA MaHEAbHOM KOMHTErpaLmm.
B pesyAbTaTte npMMEHEHMs MaHeAbHOro TecTa KomHTerpauumn BectepayHaa (2007) 6biaa oO6HapyskeHa
AOATOCPOYHAS CBS3b MEXAY BHELIHVMK 3aMMCTBOBAHMSAMM U MEPEMEHHbIMU 3KOHOMMYECKOro pocTa
B cTpaHax bPUK. AOArocpouHblin BEKTOP KOMHTErpaumm oLueHMBAACS C NMOMOLLbIO MAaHEAbHOW OLEHKM
FMOLS. o Hawmm pe3yAabTaTtam, KOI((ULIMEHT AOATOCPOYUYHOMN PErPECCUM MEXAY BHELLHUM AOATOM
M 3KOHOMMYECKMM POCTOM B cTpaHax bPUK cocraBaser -0,1108. D710 o3HauaeT, 4To Koraa obbem
BHELLHEero AOAra B 3TUX CTpaHax yBeAnuumBaeTcs Ha 1%, s3KOHOMMYeCckuii pocT cHmxkaeTcs Ha 0,11%.
[Mpu oueHke Mo cTpaHam B3aMMOCBS$I3b MEXAY BHELLIHUM AOATOM U 3KOHOMMYECKMM POCTOM SIBASIETCSI
NMOAOXMTEAbHOM AAs KuTas n oTpuuateabHon aag bpasmanm, Poccum n Muann.

KaroueBblie caoBa: EPK, BHeLHNIT AOAT, SKOHOMWMYECKMIA POCT, aHAAM3 MaHEeAbHbIX AAQHHbIX.

Introduction

The role of foreign debt in the economic deve-
lopment of a country is one of the most discussed
and interesting topics in macroeconomics among
researchers and politicians. Especially in develo-
ping countries, when foreign borrowing encourages
growth by increasing investment and technology
transfer, it will have a significant contribution to the
economic development process of these countries.
When it is not used efficiently, the increasing ex-
ternal debt burden will negatively affect economic
development and growth (Nath, 2020: 60). External
debt can have non-linear effects on the economy.
Therefore, at low levels of borrowing, an increase
in the external debt-to-GDP ratio can stimulate eco-
nomic growth; in high indebtedness levels, an inc-
rease in this rate may harm the economy. In periods
when the ratio of external debt to GDP is high, the
economic growth stimulated by the decrease in the
real exchange rate causes the transfer of domestic
resources to abroad due to external debt service and,
as a result, a decrease in savings (Casares, 2015:
222). It is not always possible to make a positive or
negative characterization for the net effect of exter-
nal debt on economic growth. This effect depends
on the level of interest rates and the efficient use of
foreign resources, and if external debt is used effi-
ciently and borrowing costs are not at high levels,

economic growth is expected to revive. However, if
the interest rates on foreign debts are high and the-
se debts are not spent on investments that can meet
debt service payments, foreign borrowing will redu-
ce the rate of economic growth.

This study aims to investigate the short-term
and long-term effects of the external debt of
BRIC countries, which have 54% of the external
debt stock of developing countries, on economic
growth. The term BRIC refers to the growing mar-
kets (Brazil, Russia, India, China) that are expec-
ted to be the strongest economies in the world in
the next 40 years. BRIC countries have 25% of the
world’s surface area, 40% of foreign currency and
gold reserves, 41% of the world’s population and
44% of the workforce. It is estimated that the focus
of capital flow, foreign direct investment and glo-
bal economic dynamics in goods and services trade
will shift from OECD countries to BRIC countri-
es in the coming years (Syzdykova, 2018). In the
study, the external debt structure and dynamics
of the BRIC countries are analyzed based on the
available statistical data. In the analysis part of the
study, the relationship between external debt and
economic growth was examined by Westerlund
(2007) cointegration test, using the data of 2000-
2020 in BRIC countries. The panel FMOLS met-
hod was used to estimate the long-term coefficients
between the variables.
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Literature Review

How and to what extent external debt affects
economic growth is a highly debated issue in the li-
terature. The theoretical literature on this subject has
developed mostly due to the debt crisis that occurred
in Latin America in the 1980s (Presbitero, 2006: 2).
The general theory is that external debt will reduce
economic growth. While many of the empirical stu-
dies on this subject confirm this theory, some studi-
es have found a meaningless relationship.

Reinhart and Rogoff (2010) examined the effects
of external debt on the growth and inflation of coun-
tries in developed and emerging markets. As a result
of the study, they argued that there is a non-linear
relationship between external debt and economic
growth. In the study using data from 1946-2009, it
was determined that for both country groups, if the
external debt exceeds 90% of the GDP, the GDP
growth rate decreases. On the other hand, when
external debt decreases, the relationship between
external debt and growth weakens. Herndon et al.
(2013) argue that the effect of external debt on eco-
nomic growth does not differ above or below any
threshold value, in their study of the same period.

Table 1 — Literature Summary of Empirical Studies

Eratas and Bas¢1t Nur (2013) examined the re-
lationship between foreign borrowing and econo-
mic growth for 8 emerging economies (Argentina,
Brazil, China, Indonesia, Republic of South Africa,
India, Mexico and Turkey) with annual data for the
period 1990-2010. In the study, panel cointegrati-
on analysis was performed to analyze the long-term
relationships between the variables, and then the
long-term coefficients were estimated. As a result,
a negative relationship was determined between fo-
reign borrowing and economic growth in countries
other than South Africa and China. This means that
external debt affects economic growth negatively.

Eberhardt and Presbitero (2015) examined the
linear and non-linear relationship between public
external debt and economic growth with data for
the period of 1961-2012. They included a total of
118 countries, including 22 low-income, 27 lower-
middle-income, 33 upper-middle-income and 36
high-income countries. After performing the panel
cointegration analysis, the long-term coefficients
were estimated with the CCE (Common Correlated
Effects) estimator. As a result, a negative relations-
hip was found between public external debt and
long-term growth, and the degree of this relations-
hip differs from country to country.

Author Period Country/Country Results
group
Kumar and Woo 38 developed and | If the ratio of public debt to GDP increases by 10%, economic growth
(2010) 1970-2007 | developing coun- |slows down by 0.2%. This negative relationship is lower in developed
tries countries.
A non-linear (within an inverted U) relationship was found between ex-
Patillo et 1969-1998 93 developing coun- | ternal debt and economic growth. In addition, the positive effect of public
al.(2011) tries debt on growth turns negative as soon as the public debt/GDP ratio reaches
30-40%.

Cecchetti et . | It has been determined that public debt has a positive effect on economic

al.(2011) 1980-2010 | 18 OECD countries growth, but turns negative when it reaches the 85% threshold.

Checherita- The positive effect of public debt on economic growth is limited. It has
Westphal and | 1970-2008 Eurozone been determined that the effect turns negative when the ratio of public debt
Rother (2012) to real GDP exceeds 90%.

Calderon and 136 developed and
1970-2010 | developing coun- | Public debt negatively affects economic growth in the relevant period.
Fuentes (2013) tries
Ushahemba 1981-201 Nigeria Unidirectional causality running from external debt to economic growth
vd.(2016) was found.
Quadah (2016) | 2004-2014 Jordan Long-term relationship and bilateral causality were found.




Relationship between external debt and economic growth: panel data analysis for Bric countries

Table continuation

Author Period Country/Country Results
group
The result of the research revealed a non-linear relationship between exter-
. nal debt and economic growth. The threshold value for external borrowing,
Kazakova and 117 Developing and . . . .
Inaba (2018) 1981-2015 Emereine Countrics which causes an economic slowdown or a decrease in growth rate in deve-
ging loping countries, is 61.3% of GDP, while the threshold value for public and
publicly guaranteed external debt is 30 percent of GDP.
Nath (2020) 1970-2018 India When external debt service is evaluated as ap 1ndlcat0F of e)ftfarnal debt, the
long-term effect of external debt on economic growth is positive.
53 developing coun- The effect of high external indebtedness (External Debt Stock/GNP ratio
Daud, (2020) |2005-2016 triis & above 46.56%) on economic growth is negative. However, the improve-
ment in institutional quality reduces this negative effect.
Ehikioya et 43 African Coun- | External borrowing above a certain level has a negative effect on economic
2001-2018 . .
al.(2020) tries growth in the long run.
The relationship between foreign debt and economic growth is positive in
Felix (2020) | 1990-2016 15 ECOt\Z?SS Coun- the short and long term, up to the threshold value it has determined at diffe-
rent rates.
18 Selected Deve-
Zhang et 1995-2019 loping Asian and | There is a bidirectional causality relationship between foreign debt and
al.(2020) Transition Economy | economic growth in the short and long run.
Countries
Note — compiled by the authors

Emergence of BRIC Countries and Their Place
in the World Economy. The BRIC countries are the
four largest emerging economies, accounting for
a quarter of the world’s total GDP. The acronym
BRIC was first used in an article by Goldman Sachs
economist Jim O’Neill in 2001, where he announced
that these countries would emerge as economic
powers. Differences in their economic performance,
demographics, and geopolitical interests raise
questions about the future performance of these
countries, both individually and as a group.

BRIC countries, the political regime, showing
significant differences in many aspects, such as the
development model and economic interests, China,
India, Russia, Brazil and other emerging markets
is to be treated as a separate group from the reason
behind may be pronounced to be among the 10
countries with the highest income in the world. It
can also be emphasized that categorizing these
countries as a separate group does not mean that
these countries have similar dynamics to each other
or have the potential to create an economic or even
political identity, as has been recently concerned.
The importance of the BRIC countries is due to
their economic size. Among non-OECD countries,

no other developing countries, except for the BRIC
countries, have an annual GDP of more than USD
1 trillion.

Table 2 shows the economic size of the BRIC
countries. Accordingly, as of 2020, the BRIC
countries have 41% of the world’s population and
account for 52.49% of the world’s GDP.

Table 3 shows the GDP data of the BRIC
countries and the G7 countries for the years 2000
and 2020.

Looking at Table 3, the total world GDP, which
was 33.7 trillion US dollars in 2000, increased by
approximately 250% in 2020 and reached a total of
84.5 trillion US dollars. While the BRIC countries
accounted for only 7.7% of the world’s total GDP in
2000, this ratio reached 52.5% by 2020. Therefore,
the share of BRIC countries in total world GDP has
increased by approximately 681.72% over a 20-year
period. Looking at the G7 countries, it is seen that
in 2020, its share in the total world GDP decreased
by 51.5% compared to 2000 and fell to 47.5%. As
a result, it is noteworthy that the total GDP of the
BRIC countries has increased by 8 times and the
total GDP of the G7 countries has increased by 2.5
times over a 20-year period.
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Table 2 — Macroeconomic indicators of the BRIC countries (2020)

Brazil Russia India China
Population, total 212,56 144,10 1380,00 1402,11
GDP (current USD) 1444,73 1483,50 2622,98 14722,73
GDP growth (annual %) -4,06 -2,95 -7,96 2,30
GDP per capita (current USD) 6796,84 10126,72 1900,71 10500,40
Current account balance (% of GDP) -1,67 2,29 1,26 1,86
Exports of goods and services (BoP, current USD) 239,18 379,12 484,95 2732,37
Imports of goods and services (BoP, current USD) 227,44 304,68 493,18 2362,69
Total reserves (includes gold, current USD) 355,61 596,77 590,23 3357,24
Unemployment, total (% of total labor force) (national estimate) 13,69 5,59 4,68
Inflation, consumer prices (annual %) 3,21 3,38 6,62 2,42
Source: World Bank World Development Indicators, 2021.
Table 3 — GDP Data of the BRIC Countries and the G7 Countries (USD billion)
Country and Country Groups 2000 2020 Change (%)
Brazil 655,42 1444,73 220,43
BRIC Countrics Russia 259,71 1483,50 571,21
India 468,39 262298 559,99
China 1211,35 14722,73 1215,40
Total BRIC Countries 2594,87 20273,95 781,31
The share of GDP in the world (%) 7,70 23,96 311,16
United States 10252,35 20936,60 204,21
Germany 1943,15 3846.,41 197,95
France 1362,25 2630,32 193,09
G7 Countries United Kingdom 1658,19 2707,74 163,29
Ttaly 1143,83 1886,45 164,92
Japan 4968,36 4975,42 100,14
Canada 744,77 1644,04 220,74
Total G7 Countries 22072,90 38626,97 175,00
The share of GDP in the world (%) 65,48 47,51 -27,75
World Total GDP 33703,53 84577,96 250,95

Source: World Bank World Development Indicators, 2021

Total External Debt of BRIC countries. The
external debt structure of a country expresses
the size of the country’s external debt stock,
its course over time, by which segments the
borrowing is made, the maturity of the debts
and from whom it is borrowed. Information

on the external debt of the BRIC countries is
presented in Table 4. The data in the form of
total external debt stocks related to external
debts and their ratios to the GDP of the relevant
countries were collected from the World Bank
statistics.
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Table 4 — External debt data of BRIC countries

Series Name Brasil Russia India China
External debt stocks, total (DOD, current USD) 549,23 475,52 564,18 2349,39
External debt stocks (% of GNI) 38,76 32,82 21,71 16,07
External debt stocks, long-term (DOD, current USD) 476,09 409,98 454,92 1103,09
External debt stocks, short-term (DOD, current USD) 68,98 57,37 103,53 1236,23
(]:E;(rtregltlltadeeDb; stocks, public and publicly guaranteed (PPG) (DOD, 194,24 212,46 192,79 414,84
External debt stocks, private nonguaranteed (PNG) (DOD, current USD) 281,86 197,51 262,13 688,25
Debt service on external debt, total (TDS, current USD) 131,35 97,61 76,24 273,80
?reDth ?ecr;/rirceen »?r[lj es:)li)tjrnal debt, public and publicly guaranteed (PPG) 3222 47.94 25.82 3321

Source: World Bank World Development Indicators, 2021.

The external debt stock of the BRIC countries
(USD 3938 billion) corresponds to 46.22% of the
total external debt stock of the developing countries
(8520 billion USD). Among the BRIC countries,
Brazil and Russia have higher external indebtedness
levels than India and China. In 2020, the country
with the highest share of short-term external debt
in the total external debt stock is China with 52%,
while the countries with the lowest share are Russia
and Brazil with 12%. When the distribution of
public sector and private sector external debt stock
within the long-term external debt stock in the BRIC
countries in 2020 is analyzed, the private sector
external debt ratio is higher than the public sector
external debt ratio in countries other than Russia.
In Russia, public sector debt is 52%, private sector
debt is 48%, while in other BRIC countries, public
sector debt is generally about 60%, while in China,
private sector debt is 62%.

Methodology

The aim of this study is to examine the
relationship between foreign debt and economic
growth in BRIC countries. An empirical model was
created within the scope of panel data analysis by
using the external debt stock and growth figures of
the 4 countries (Brazil, Russia, India and China) for
the period 1990-2020.

The empirical model created is as follows:

Ingrowth;; = a;; + Birexternaldebt;; + &, (1)

The i=1,...,4 countries in the equation and
t=1990, 1994... 2020 show the time period. In

represents the natural logarithm of the variables.

In the study, the dependent variable expressed as
"growth" is the GDP of each country in dollar terms,
while the "externaldebt"” variable is the foreign debt
of each country in dollar terms. The data on the
variables were obtained from the official website
of the World Bank. Stata 14 package program was
used in the estimation of the empirical model created
within the scope of panel data analysis.

Analysis Findings. Cross Section Dependency
Test. The cross-section independence test is
important for the series forming the panel. Cross-
section dependence can be defined as instantaneous
correlation between individuals. The statistical
significance of these correlations is tested with the
Breusch and Pagan (1980) LM test:

N-1 N
LM = TZ Z i )
i=1 j=i+1

The Lagrange multiplier test statistic has the
. . . 2 . A2 ..

distribution Xn(v-1)/2 asymptotically. The pj;,1in
equation (2) is the instantaneous correlation between
the 1 and j units and is estimated by the least squares
(LMS) method. Under the null hypothesis that there
is no dependency between cross-sections, the LM
shows a chi-square distribution when #n is constant
and ¢ goes to infinity.

Pesaran (2004) derived the test statistic called
CD, , for cases where N and T are large:

N-1 N ~
LM N(N-1) = i oty
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Results and Discussion

The results regarding the cross-section
dependency are presented in Table 5.

According to the results, the null hypothesis
expressing the cross-section independence for the
growth and external debt variables in the model is
rejected. Accordingly, there is a dependency between
the cross-section units that make up the growth
and external debt series. It would be unrealistic to
assume that the cross-section units that make up the
panel are never affected by each other in the face of
a shock to the series.

Table 5 — Cross Section Dependency Test Results

Unit Root Test results. Since there is a cross-
section dependency in the series used in the study,
the second generation unit root test was applied,
taking this into account. Pesaran’s CADF test was
used for this type of analysis. Pesaran (2007),
in his study, suggested the surrogate variables
method instead of estimating self-inference and
factor predicates for cases where cross-sectional
dependence was detected. This method is called
“Horizontal Section Generalized Dickey Fuller
(CADF)” since the ADF is extended by the delayed
cross-sectional means of the regression. The results
are given in Table 6.

. LM (Breusch,Pagan 1980) CD, , (Pesaran 2004 )
Variables — — — —
Test Statistic Probability value Test Statistic Probability value
Ingrowth -0.888 0.008 -3.793 0.001
Inexternaldebt 46.672 0.011 53.769 0.009

Table 6 — Pesaran Panel Unit Root Test Results

Level First difference
Variables t %35 t %5
Ingrowth

Constant -1.936 -2.330 -5.081%* -2.330

Constant and trend -2.528 -2.830 -5.504%* -2.830
Inexternaldebt

Constant -2.193 -2.330 -5.237%* -2.330

Constant and trend -2.604 -2.830 -4.560%** -2.830

As aresult of the unit root test, it can be seen from
Table 6 that the level values are not stationary even if
the series includes the trend, one of the deterministic
components. This means that the shock effects on
the series do not disappear over time. When the first
difference of the variables is taken, they become
stationary according to all statistical test values, that
is, they carry the I (1) process. Since the same order
of stationarity is detected, cointegration analysis can
be started.

Panel Cointegration Test. After investigating
the stationarity of the series forming the panel, the
cointegration test to be applied is decided in the light
of the information obtained. While the assumptions
of panel cointegration tests are made, the stationarity
degrees of the variables change the type of test to be

applied. The series considered in the study include
cross-section dependence; therefore, Westerlund
(2007) panel cointegration test was applied in the
study. The results are in Table 7.

Looking at the results of the cointegration test,
it can be concluded that there is a cointegration
relationship between the series. In other words,
tests with original values will not include
spurious regressions. According to the results of
the cointegration test, when the strong probability
values of the test statistics taking into account the
cross-section dependency in the BRIC countries
are examined, it is concluded that there is a
long-term relationship between foreign debt and
economic growth at the 5% significance level in
the long run.
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Table 7 — Westerlund (2007) panel cointegration test results

Test Statistical Value z-value p-value Robust p-value
G, -2.689 -1.892 0.049** 0.112
G, -12.803 -0.808 0.109 0.203
P, -7.501 -1.236 0.008** 0.189
P, -12.702 -1.920 0.025%* 0.173
Note — ** and *** Statistically significant at 5% and 1% significance level

Estimation  of  Long-Run  Cointegration
Coefficients. The long-term cointegration vector
of the model, whose cross-sectional dependence
and cointegrating relationship were determined
by numerical expressions, was estimated with the
FMOLS (Full Modified Ordinary Least Square)
estimator developed by Pedroni (2000).

The FMOLS method stands out as a method that
allows obtaining unbiased and consistent results by

Table 8 — Panel FMOLS Results

correcting the deviations caused by problems such as
OLS (Ordinary Least Squares) autocorrelation and
varying variance in standard fixed-effect estimators.
The FMOLS method, which allows for significant
heterogeneity between individual cross-sections,
also takes into account the existence of possible
correlations between the constant term, error term, and
differences of independent variables. The estimation
results with the panel FMOLS method are as follows:

Horizontal section Coefficient t-Statistics Standard deviation
Brazil -0.1204* -30.05201 0.17257
Russia -0.0936* -9.02961 0.03980
India -0.1109** -12.03948 0.07820
China 0.0435 -4.13652 0.11008
Panel -0.1108* -1.70382 0.04989
Note — * and ** indicate 1% and 5% significance level, respectively

According to the results, the estimated long-
run regression coefficient between external debt
and economic growth is -0.1108. According to the
empirical findings, there is an inverse relationship
between economic growth and external debt, and
results consistent with the theory were obtained.
When the external debt stock increases by 1%, eco-
nomic growth decreases by 0.11%. When evaluated
on the basis of countries, the relationship between
foreign debt and economic growth is positive for
China, while the relationship is negative for Brazil,
Russia and India.

Conclusion
Considering the relationship between external
borrowing and economic growth in the literature,

external borrowing positively affects growth to a
certain level, and if this level is exceeded, the re-
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lationship between economic growth and external
debt dec reversed due to the effect of the phenome-
non of excessive debt. In this study, the relationship
between foreign borrowing and economic growth in
the BRIC countries was dec by panel cointegration
method. For this purpose, annual data for the years
1990-2020 were used.

As a result of the Westerlund (2007) panel co-
integration test applied, a long-term relationship
dec found between external borrowing and eco-
nomic growth variables in BRIC countries. Then,
the long-term cointegration vector was estima-
ted with the panel FMOLS estimator. According
to our results the dec-term regression coefficient
between external debt and economic growth in the
BRIC countries is -0.1108. This means that when
the stock of foreign debt in these countries increa-
ses by 1%, economic growth decreases by 0.11%.
When evaluated on a country-by-country basis, the
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relationship between foreign debt and economic
growth is positive for China, while the relationship
in question is negative in Brazil, Russia, and India.
The use of external debt in the Chinese economy
has a positive effect on its economic growth. This
means that China uses foreign debt in effective are-
as that will ensure economic growth. In addition,
it is noteworthy that China is the country with the
lowest foreign debt to GDP ratio among the BRIC
countries. Among the BRIC countries, the coun-
try with the highest negative effect of external debt

is Brazil. In Brazil, when external debt increases
by 1%, economic growth declines by 0.12%. Bra-
zil has the highest external debt among the BRIC
countries. While economic growth decreases by
0.9% when foreign debts increase by 1% in Russia,
economic growth decreases by 0.11% when exter-
nal debts increase by 1% in India. As a result, Bra-
zil, India and Russia foreign debts should be used
in effective areas that will contribute to economic
growth. Otherwise, an increase in external debt
will adversely affect economic growth.
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