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Abstract

Private sector deficit, budget deficit and current account deficit can be counted among
o . the main reasons for external and internal borrowing. In reducing the developmental
1. Dr. Ogr. Uyesi, Kilis 7 Aralik Universitesi, differences of countries, governments can intervene in the market by borrowing.
Iktisadi ve Idari Bilimler Fakiltesi, Iktisat Therefore, it is important to investigate the existence of external and internal borrowing
E"l“fnu’ mvahiteren@gmail.com, in the BRICS-TM countries, which have high growth rates. The aim of this study is to
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investigate the relationship between external and internal debts and economic growth in
the BRICS-TM countries by data from the period 2000-2016. For the empirical analysis
of the research, panel data analysis method is used. According to the findings obtained
from the analysis, no co-integration and causality relationship are found between
external and internal debts and economic growth. These results indicate that the high
growth rates do not supported by the external and internal debts in the BRICS-TM
countries.
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GENISLETILMIS OZET

Calismanin Amaci

Brezilya, Rusya, Hindistan, Cin, Giiney Afrika, Tiirkiye ve Meksika {ilkelerinin son donemde
yiiksek bilylime hizlar1 ve sahip oldugu geng niifus yapisiyla uzun vadede diinya ekonomisinde 6nemli
bir yeri olacagi disiiniilmektedir. Yiiksek biiyiime hizlarima sahip olan BRICS-TM iilkelerinin
gelismelerinde, kamunun i¢ ve dig borglarinin etkisi, arastirmanin konusunu olusturmaktadir. Bu
calismada, BRICS-TM iilkelerinde 2000-2016 yillarina ait yillik frekansta veriler kullanilarak i¢ ve dis
borg ile ekonomik biiylime arasindaki iliski ekonometrik yontemlerle analiz edilmektedir.

Arastirma Sorulari

Ekonomik biiylimenin finansmaninda bor¢lanmanin 6nemi nedir? BRICS-TM iilkelerinin
ekonomik biiylime performansi ilizerinde i¢ ve dig borglanmanin etkisi var midir? Literatiirdeki
calismalardan elde edilen bulgular bor¢lanma ile ekonomik biiyiime arasinda bir iligkinin var oldugunu
gostermekte midir?

Bulgular

Yatay kesit bagimliligi testi sonucuna gore iilkeler arasinda yatay kesit bagimlilig
bulunmaktadir. Ulkelerden birine gelen bir birimlik sok diger iilkeleri de etkilemektedir. Yatay kesit
bagimlilig: tespit edildigi i¢in ikinci nesil birim kok testlerinden MADF testi kullanilmistir. EXT
degiskeni diizey degerinde, InGDP ve EXT degiskenleri ise birinci farki alindiginda duragandir.
Degiskenlerin egim katsayilarinin birimler arasinda degisip degismedigini tespit etmek amaciyla
heterojenlik testi uygulanmis, test sonucunda uzun doénemde birimler arasinda egim katsayilarinin
degismedigi tespit edilmistir. Durbin-Hausman esbiitiinlesme testinden elde edilen bulgulara gore
degiskenler arasinda uzun donemli bir iliskinin olmadig1 gériilmektedir. Dumitrescu-Hurlin nedensellik
testi sonuglari ise degiskenler arasinda herhangi bir nedensellik iligskisinin olmadigini belirtmektedir.
Elde edilen bu sonuglar, Ademola vd. (2018) ve Daud (2016)’un ¢alismalariyla benzerlik gosterirken,
Onakoya ve Ogunade (2017); Burhanudin vd. (2017); Nantwi ve Erickson (2016); Lau ve Kon (2014);
Brini vd. (2016); Favour vd. (2017); Stauskas (2017)’mn eserleriyle ¢elismektedir. S6z konusu
celiskilerin olugsmasinda kullanilan degiskenlerin yapisi, uygulanan yontemin, iilke ya da lilke grubunun
ve veri setinin farkli olmasinin etkili oldugu belirtilebilir.

Yontem

Caligmanin analizinde panel veri analizi yontemi kullanilmigtir. Son yillarda panel veri
analizlerinde birimler arasindaki bagimliligin test edilmesi, sonuglarin daha tutarli olmasi i¢in 6nem arz
etmektedir. Caligmanin, hem panel veri analizi yontemiyle daha ¢ok iilkenin verilerinin kullanilmasi
hem de yatay kesit bagimlilig1 dikkate alinarak hazirlanmasi nedeniyle literatiirdeki diger ¢calismalardan
farkli oldugu diistiniilmektedir. Bu kapsamda, analizde ilk once, degiskenlerin yatay kesitleri arasinda
bagimliligin varligi Pesaran vd. (2008)’nin LMadj testi ile arastirilmis, serilerin duraganligi ise Taylor

ve Sarno (1998)’nun MADF birim kok testi ile analiz edilmistir. Egim katsayilarmin birimler arasinda
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degisip degismedigini tespit edebilmek amaciyla Pesaran ve Yagamata (2008) Delta testi uygulanmastir.
Degiskenler arasinda uzun déonemli iliskinin tespiti i¢in ise Durbin-Hausman (2008) esbiitiinlesme testi
kullanilmis, nedensellik testi i¢in ise Dumitrescu-Hurlin (2012) panel nedensellik testi yapilmustir.

Sonu¢ ve Degerlendirme

BRICS-TM iilkelerinde ele alinan donemde dis ve i¢ bor¢larin boyutu ekonomik biiyiimeyi
olumlu ya da olumsuz etkileyecek boyutta degildir. Bagka bir ifadeyle, BRICS-TM iilkelerinin borglarla
biiyliyen iilkeler olmadigi goriilmektedir. Bu sebeple degiskenler arasinda herhangi bir egbiitiinlesme ve
nedensellik iligkilerinin tespit edilemedigi belirtilebilir. Bu ¢alismanin, BRICS-TM iilkelerinin elde
ettigi ekonomik biiylime performansinin gergeklestirilmesinde farkli degiskenlerin ele alindigi, farkli

yontemlerin uygulandigi bagka ¢aligmalara 6rnek olabilecegi diisiiniilmektedir.
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1. INTRODUCTION

Today, when the global competition is increasing continuously, accelerating economic activities
cause emerging developmental differences among countries. Governments have a significant role in
eliminating these developmental differences. States endeavour to activate the economic activities by
intervening in the economy via the public finance policies. Lack of savings and fiscal deficit out of the
current deficit are the most significant reasons for borrowing. Public expenditures cannot be met by the
public revenues through expansionary policies. Thus, borrowing becomes an important fiscal policy tool
in public deficit financing. Borrowing which is an ordinary intervention tool of governments to the
economy via Keynesian policies affects the economy negatively or positively as an internal or external
debt. The money borrowed should be used in proper areas to enable a positive impact on the economy.
Otherwise, the principal and interest payments put the national economy in a difficult situation as well
as the removal of debt sustainability. Therefore, the success of debt management becomes more of an
issue.

It is thought that Brazil, Russia, India, China, South Africa, Turkey and Mexico will have a
remarkable place in the world economy in the long run due to their high rates of growth and young
population. ‘BRICS-TM’ expression in the literature is composed of the English initials of the countries
mentioned. The effect of internal and external debts of the public in the development process of these
countries is the subject of current study. This study analyzed the relationship between internal debt,
external debt and economic growth by econometrical methods through using the data in annual
frequency regarding the period of 2000-2016 in BRICS-TM countries. Panel data analysis was utilized
in the analysis of the data. Testing the dependency between the units in panel data analyses is significant
to provide more consistent results.

The relationship between internal debt, external debt and economic growth in BRICS-TM has
not been researched so far, which brings originality to this study. Moreover, the analysis in this study
was conducted via new generation tests by testing the cross-sectional dependence. Our survey differs
from other studies due to these reasons. It is seen in previous studies that the hypothesis of “there is a
relationship between the internal debt, external debt and the economic growth” is valid. In the study, we
first present a theoretical and conceptual framework relating to the issue; later, a literature review is

provided. Findings obtained from the analyses are discussed in the last section.

2. INTERNAL AND EXTERNAL BORROWING IN FINANCING OF
ECONOMIC GROWTH

Internal debt is defined as “obtained finance from domestic sources by the government through
issuing domestic government bonds”. In other words, a part of the national income is transferred from
individuals and public enterprises to the governments. Governments prefer internal borrowing because

of reasons such as paying the maturing liability, removing the imbalances in the economy, public
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deficits, economic and social difficulties arising from new taxes and increasing tax rates (Bayraktar,
2011:2). Keynesian view mentions that internal debt will stimulate investments, and productivity will
increase when governments reserve the sources that have come from internal borrowing for the
investments that support private sector investments. The positive effect of internal debt on the private
sector investments via public expenditures is known as the “crowding-in effect” in the literature (Cevik
and Cural, 2013:117). Using the sources obtained through internal borrowing so as to contribute to the
economic growth is important in paying the debts.

There is not an addition to the available sources of a country via the internal borrowing;
however, a transfer is actualized in the economy. Especially the internal borrowing which aims to enable
bringing nonexpendable funds in the economy contributes to economic growth. Internal borrowing may
cause negative outputs in economy in an environment in which productivity and general economic
structure are not considered (Cigek et al., 2010:143). The size of an internal debt stock is effective on
inflation and income distribution. Since an increasing internal debt brings along high interests which
will be paid for the savings, it creates a destructive effect on price stability. High inflation will affect the
purchasing power of the society, notably the fixed-income employees negatively. Moreover, since the
high-interest rates will decrease the private sector investments, the “crowding out effect” will emerge.
It is also known that this high internal borrowing rate will increase interest rates and rollover risk by
shaking the confidence in the economy (Coban et al., 2008:249; Berkay and Agcakaya, 2017:3). The
level of internal borrowing is significant in the financing of economic growth. While internal borrowing
contributes to economic growth up to a certain point, it may damage economic growth after exceeding
that certain point.

External debt is defined as “the debts that are borrowed by a country from external resources
under the condition of repaying them with the capital and interests at the end of a given period” (Egeli,
2003:124). External borrowing is preferred due to reasons such as closing the current deficit, lack of
domestic savings, budget deficits, global interest rates, lack of financial sources for development thrusts,
paying off the external debts by the external debts, lack of enough foreign currency reserve (Peker and
Boliikbas, 2013:289-290). Since external borrowing provides an input entrance into the borrowing
country, the investments will be stimulated, and this will contribute to economic growth. Marginal
proceeds of the investments which are realized by the external debts need to be higher than the cost of
the external debts. An increase in national income can be observed after increasing the production
capacity if this condition is guaranteed (Cigek et al., 2010:143).

The credibility score of the countries in external borrowing is highly important. Problems such
as borrowing at a higher interest and unavailability of new sources may occur when confidence to that
country is lost. External debts are discharged by the foreign currency, which differentiates external debt
from internal debt. Any changes that occur on the exchange rate will cause more effect on external debt

in comparison to internal debt. In addition to this, while a country can pay off its internal debts by
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seigniorage revenues, there should be practical policies to increase the amount of foreign currency
because there is no possibility of making foreign money in a similar way (Esener, 2013:14).

The most important advantage of external borrowing is that there is a lower “crowding out
effect” risk in comparison with internal borrowing. Moreover, governments decrease their real debt
burden by external borrowing without having inflation problem stemming from internal borrowing. In
the inflationary environment, external borrowing enables long term debt due to its lower interest rates
in comparison with the higher interest rates of internal borrowing. The disadvantage of external debt is
that it creates a “crowding out effect” on private investments by the nominal exchange rate effect.
Meanwhile, external borrowing increases the sensitivity to the developments in other countries (Berkay
and Agcakaya, 2017: 4).

Expansionary policies that are applied in underdeveloped and developing countries to increase
the rate of capacity utilization provide a positive contribution to the economic output in the short term.
However, economic growth will occur in the long term via the policies that can increase production
capacity. The factors that affect economic growth are as follows; technology, human and real capital,
and political and economic stability. An increase in the level of these factors cannot affect the long-term
economic growth at the level desired. This is because borrowing may appeal to countries to stimulate

investments and economic growth.

3. THE SOCIO-ECONOMIC STATUS OF BRICS-TM COUNTRIES

Definition of BRIC was first used by an economist, Jim O’Neill, in 2001. These countries are
accepted as the fastest-growing “emerging markets” in the world economy. BRIC countries have
common characteristics such as large square measure, overpopulation, high economic growth, a large
number of consumers, and the possibility of collaborating in several areas (O’Neill, 2001; Agir and
Yildirim, 2015:41).

South Africa, which started its efforts to participate in BRIC group in 2010, became a member
of the group on 24 December 2010. The group was called as BRICS. With reference to the World Bank
Statistics, BRICS countries have more than 40% of the world population and also occupy the one-fourth
of the world area. In conclusion, Brazil, Russia, India, China, and South Africa are important economic
forces (Nistor, 2015:982). Long term estimations show that South Africa will grow with an average of
3.5% in the next 50 years. As the population growth rate decreases, there will be a faster increase in per
capita income. It is estimated in the light of these projections that South African economy will be smaller
than the economy of BRIC (US $1.2 billion for Russia in comparison with the US $5.9); however, the
per capita income will be higher (Wilson and Purushothaman, 2003:11).

Turkey and Mexico have become the locomotive of the world economy due to their high
economic growth rates and young population structures. Therefore, Turkey and Mexico have been added
to BRICS countries and they are now called “BRICS-TM” countries. While Turkey got involved in this

group by means of 9.2% and 8.8% developmental performance obtained in the years of 2010 and 2011
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respectively, Mexico was attached to this group by 5% of growth rate obtained in the same years (Dam
and Yildiz, 2016:224). Positive demographic structure of Mexico refers that it can be officially accepted
as a BRIC country until 2050 in terms of the economic size (O’Neill et al., 2005:4). Table 1 and 2 show

the data about per income capita, population and debt structures of BRICS-TM countries.
Table 1. The Socio-Economic Structure of BRICS-TM Countries

Country Variable 1990-1999 2000-2009 2010-2017
Brazil Per Capita Real Income ($) 8320.208 9539.999 10150.35
Population Growth Rate (%) 1.635639 1.205671 0.791628
China Per Capita Real Income ($) 1172.141 2771.699 5268.692
Population Growth Rate (%) 1.132066 0.607967 0.4509
India Per Capita Real Income ($) 616.5344 964.2851 1446.38
Population Growth Rate (%) 1.93808 1.601871 1.087938
Mexico Per Capita Real Income ($) 8005.34 9013.989 8455.85
Population Growth Rate (%) 1.809577 1.411443 1.241795
Russia Per Capita Real Income ($) 6833.749 8713.775 101175
Population Growth Rate (%) -0.03435 -0.30548 0.132253
South Africa Per Capita Real Income ($) 5628.043 6544.358 6657.954
Population Growth Rate (%) 2.040776 1.232855 1.186927
Turkey Per Capita Real Income ($) 7396.995 9236.978 11504.08
Population Growth Rate (%) 1.616089 1.356878 1.376117

Source: World Bank

As seen in the data of per capita income, the highest values based on the averages of the years
of 2010-2017 belong to Turkey, and Brazil is on the second rank. The country that has the lowest income
is India with 1446 dollars, and China is on the second rank with 5268 dollars. According to 1990-2017
data, China has the highest increase by 8.3% as the income level, and India has the second highest
increase by 4.7% as the income level. Regressing the population growth in China and India is one of the
most important reasons for the high growth rate in spite of their low-income level. The population
growth takes positive value in all the countries except for Russia. In other words, the population has
decreased in Russia though it continues to increase in other countries.

Table 2. The Ratio of Internal and External Debt to Gross Domestic Product in BRICS-TM Countries

(%)

Country Variable 2000-2009 2010-2016

Internal Debt/GDP 68.38 65.72
Brazil

External Debt/GDP 28.71 21.71

Internal Debt/GDP 26.75 37.71
China

External Debt/GDP 11.50 13.73
indi Internal Debt/GDP 78.19 68.72
ndia

External Debt/GDP 18.88 20.81
Mexico Internal Debt/GDP 40.48 47.42
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External Debt/GDP 20.17 31.18
) Internal Debt/GDP 23.64 13.26
Russia
External Debt/GDP 37.67 30.21
Internal Debt/GDP 33.82 43.70
South Africa
External Debt/GDP 22.25 37.83
Internal Debt/GDP 53.88 32.20
Turkey
External Debt/GDP 43.17 41.67

Source: World Bank and IMF.

The debt structures of BRICS-TM countries reveal that the share of the internal and external
debt from the gross domestic product has increased in China, Mexico and South Africa while the same
share has decreased in Brazil, Russia and Turkey. Even though India has reduced its internal debt, it is
still in the position with the highest debt. The country which has the lowest debt is Russia. While the
country which has the highest ratio in terms of the external debt is Turkey, the country that has the
lowest ratio about the same issue is China. The internal debt is more than the external debt in all the
countries except for Russia and Turkey. The reason of high external debt in comparison with the internal
debt in Russia and Turkey is that the cost of the external borrowing is lower than the cost of the internal

borrowing in these countries.

4. LITERATURE REVIEW

The relationship between economic growth and public debt, which is the sum of internal and
external debts, is the leading issue that has been researched for many years. Debt crises that emerged in
Latin American countries in the 1980s affected the economic performances of those countries. It is
pointed out that meeting the financing demands of countries by internal and external borrowing will
negatively affect economic growth. The relationship between internal and external debt was analyzed
in the literature by considering underdeveloped and developing countries or country groups. Besides,
the literature includes studies that survey the relationship of public debt with respect to internal and
external debt.

Schclarek and Ballester (2005), Eratas and Nur (2013), Zouhaier and Fatma (2014), Shkolnyk
and Koilo (2018) and Kharusi and Ada (2018) researched the relationship between external debt and
economic growth by analysing a specific group of countries. While these researchers found a negative
relationship between the variables, Mensah et al., (2018) found a positive relationship between them.
Lau and Kon (2014) pointed out that there was a unidirectional causality relationship from the external
debt to the national income. Malik et al., (2010), Ezeabasili et al. (2011), Cogiircii and Coban (2011),
Nwannebuike (2016) and Ademola et al. (2018) surveyed only one country and found a negative
relationship between external debt and economic growth. ljirshar et al. (2016), Uchenna et al. (2017)

and Oztiirk and Cinar (2018) identified a positive relationship between the same variables. Saad (2012)
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conducted a study and expressed that there was a bidirectional causality between external debt and
economic growth.

Simic and Mustra (2012) tried to explain the relationship between internal debt, external debt
and economic growth by a group of countries. With reference to their research findings, it can be argued
that external and internal debt negatively affect the economic growth. Atique and Malik (2012), Anning
(2016) and Favour et al. (2017) researched the relationship between these variables by analysing only a
single country, and they found out that there was a negative relationship between internal debt, external
debt and economic growth. According to Cevik and Cural (2013), there is not a causality relation
between internal debt and national income when there is a unidirectional causality from external debt to
national income. Aminu et al. (2013) argue that there is not a causality between internal debt and
economic growth when there is a bidirectional causality between external debt and economic growth.
In addition, while external debt negatively affects growth, internal debt affects the growth in a positive
direction. Ntshakala (2015) mentioned that while there was not a relationship between external debt and
national income, internal debt positively affected national income. Onakoya and Ogunade (2017) found
a unidirectional relationship from the external debt to national income and a bidirectional causality
relation between internal debt and national income. Sheikh et al. (2010) pointed out that internal debt
positively affected national income. According to Pegkas (2018), the effect of internal debt on national
income is negative.

Afonso and Alves (2015), Miynat and Bostan (2015) and Stauskas (2017) tried to explain the
relationship between public debt and economic growth and found a negative relationship between the
variables. Juarez and Almada (2016), Spilioti (2015) and Jakobo and Jalile (2017) researched the same
relationship and found a positive relationship between the variables mentioned. Mohanty et al. (2016)
expressed that there was a bidirectional causality relation between public debt and economic growth.
Burhanudin et al. (2017), Belguith and Omrane (2017), Nantwi and Erickson (2016), Brini et al. (2016)
and Daud (2016) surveyed the relationship between these variables for only a single country and
determined that public debt positively affected economic growth. According to Balassone et al. (2011),
the effect of public debt on economic growth is negative.

The other studies which found a causality relation between external debt, internal debt or public
debt and economic growth include Onakoya and Ogunade (2017), Burhanudin et al. (2017), Nantwi and
Erickson (2016), Lau and Kon (2014), Brini et al. (2016), Favour et al. (2017) and Stauskas (2017). On
the other hand, there are also studies that could not determine a causality relationship between these
variables (Ezeabasili et al., 2011; Ademola et al., 2018; Daud, 2016).

Much as there are different results about the direction of the relationship between internal debt,
external debt and economic growth; it is pointed out that internal and external debt negatively affect
economic growth. We see that the general run of the studies was employed time series methods, OLS,

and the first-generation tests by considering the data of a single country. Only one of the studies (Eratas
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and Nur, 2013) was performed by panel data analysis methods which considers the cross-sectional
dependence.
It can be thought that our research study differs from the other studies in literature due to using

data from more countries and considering the cross-sectional dependence.

5. EMPIRICAL ANALYSIS

5.1. Data Set and Model

This research study included the data of 2000-2016 period by reaching the equal number of
observations regarding the BRICS-TM countries. The ratio of per capita real income (GDP) and the
ratio of external debt to gross domestic product (EXT) were obtained from the World Bank database.
The ratio of internal debt to the gross domestic product (INT) was obtained from the International
Monetary Fund (IMF). Since the GDP data prevent the changes in variance and do not allow extreme
values to affect the estimators, the GDP data were attached to the analysis in a logarithmic form. Other
variables are the ratios because they were used in the analysis by their level values. The model below
which shows the relationship between internal debt, external debt and economic growth was established
based on the studies of Onakoya and Ogunade (2017), Cevik and Cural (2013), Simic and Mustra (2012)
and Schclarek and Ballaster (2005):

INGDP, = By + B1INTy + BoEXTip + €1 (1)

i=1, 2, 3,....N shows the cross-Section data in the equation, t=1, 2, 3, .....T refers to the time

dimension, and & shows the error term.

5.2. Method

The panel data analysis was used to investigate the relationships between the internal-external
debts and the economic growth in BRICS-TM countries. The existence of the dependence between the
cross sections of the variables was scrutinized by the LM.g; test of Pesaran et al. (2008). The stationarity
of the series was analyzed by the MADF unit root test of Taylor and Sarno (1998). The Delta test of
Pesaran and Yagamata (2008) was utilized to determine whether the slope coefficient changes between
the units. The Durbin-Hausman (2008) cointegration test specified the long-term relationship between
the variables. The Dumitrescu-Hurlin (2012) panel causality test was used to find the causality between

the variables.

5.2.1. The Cross-Sectional Dependence

In the cross-sectional dependence (CD), it is determined whether the panel units are affected by
the shock at the same degree when a specific shock comes to the variables in the panel data analysis.
The cross-sectional dependence should be tested in studies because it is a determinant in the reliability
of estimations or selection of estimation methods (Un, 2018: 88). Researching the cross-sectional
dependence in the panel data analysis contributes to the results of studies to be more consistent. It is

assumed that the units are not affected by each other in the tests which do not consider the cross-sectional
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dependence. Countries/regions are integrated with each other and they are also involved in an interaction
because of the globalization process. Therefore, researching the cross-sectional dependence enables
analyses to give more reliable results.

The presence of the cross-sectional dependence between the series is controlled by the Breusch-
Pagan (1980) CDim test if the time dimension is bigger than the cross-section dimension (T>N). The
presence of the cross-sectional dependence between the series is controlled by the Pesaran (2004) CDjm2
test when the time dimension is equal to the cross-section dimension (T=N). The presence of the cross-
sectional dependence between the series is controlled by the Pesaran (2004) CD test when the time
dimension is smaller than the cross-section dimension (T<N). The Breusch-Pagan (1980) LM test
becomes biased when the group average is zero, but the individual average is different from zero.
Pesaran et al. (2008) corrected this deviance by adding variance and mean to the test statistics. Therefore,
the name of the test was corrected, and it is now called the LM test (LMagj) today (Yildirim et al., 2013:
86-87).

While the main hypothesis shows that there is no cross-sectional dependence, the alternative
hypothesis proves the presence of the cross-sectional dependence. If the test statistics computed are
smaller than 0.1 at 10% significance level; 0.05 at 5% significance level; and 0.01 at 1% significance
level, the main hypothesis is rejected. Accordingly, the alternative hypothesis that accepts the presence

of the cross-sectional dependence is accepted.

5.2.2. The MADF Unit Root Test

Spurious regression problems may occur when the analyses are applied in nonstationary panel
data models. Therefore, it is important to test the stationarity of variables before the estimation and
analyzing the presence of the relationships between the variables when the time dimension increases in
the panel data (Tatoglu, 2017: 4). Since there may be a correlation (dependence) between the units in
panel series, different unit root tests have been developed based on the presence of the correlation
between the units. The unit root tests applied are called as the first-generation tests if there is no
correlation between the units; the unit root tests applied are called as the second-generation tests if there
is a correlation between the units (Sak, 2018: 262).

One of the second-generation unit root tests used in case of CD is the broadened ADF (MADF)
unit root test, developed by Taylor and Sarno (1998). It estimates the system by an approach that recalls
the ADF equations and establishes test statistics for the whole panel. It can also be used when the time
dimension is bigger than the cross-section.

While the main hypothesis shows that the variable has a unit root, which means it is
nonstationary, the alternative hypothesis assumes that the variable does not have a unit root, which
means it is stationary. If the t statistics are bigger than the critical value at 5% significance level, the
main hypothesis is rejected, and the alternative hypothesis is accepted assuming that the variable is
stationary. If the t statistics are smaller than the critical value, the main hypothesis cannot be rejected

because the variable is not stationary.
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5.2.3. The Homogeneity Test

Before researching the long-term relationship between the variables, it should be determined
whether the slope coefficients are homogeneous or heterogeneous to provide consistent results. While
the homogeneity shows that the slope coefficients are the same for all units, heterogeneity proves that
slope coefficients of at least one of the units are different. To this end, the homogeneity test which was
developed by Pesaran and Yamagata (2008) was applied. Two results were obtained from this test.
Delta_tilde statistics are offered for big samples, and Delta_tilde_adj statistics are offered for small
samples (Kiigiikaksoy and Akalin, 2017: 27).

While the main hypothesis shows that the slope coefficients are homogeneous, the alternative
hypothesis assumes that the slope coefficients are heterogeneous. The main hypothesis is rejected if t
statistics computed are smaller than 0.1 at 10% significance level; 0.05 at 5% significance level; 0.01 at
1% significance level. Accordingly, the alternative hypothesis is accepted, which means that the slope
coefficients are heterogeneous.

5.2.4. The Durbin-Hausman Cointegration Test

The Durbin-Hausman cointegration test, which was developed by Westerlund (2008), was
utilized to carry out the analysis of cointegration relation between the variables. This method enables
the cointegration analysis to be realized in cases when the explanatory variables are stationary at the
level value or the first degree on condition that the dependent variable is stationary at the first degree
[1(1)]. Moreover, this test is a second-generation test, and it considers the cross-sectional dependence.
Two test statistics are obtained from the Durbin-Hausman cointegration test. The Durbin-H Group
Statistics show that the autoregressive variables are different (heterogeneous) between the groups, and
the Durbin-H Panel Statistics show that the autoregressive variables are not different (homogeneous)
(Topal, 2017: 195-196).

While the main hypothesis indicates that there is no cointegration relation between the variables,
the alternative hypothesis accepts the presence of the cointegration relation between the variables. The
main hypothesis is rejected if t statistics computed are smaller than 0.1 at 10% significance level; 0.05
at 5% significance level; 0.01 at 1% significance level. So, the alternative hypothesis is accepted, which

means that there is a cointegration relation between the variables.

5.2.5. The Dumitrescu-Hurlin Causality Test

The Dumitrescu-Hurlin causality test is one of the causality tests that gives effective results if
there is a cross-sectional dependence or cross-sectional independence. Moreover, it can also be used in
circumstances in which there is a cointegration relation or in which there is not such a relation. The main
hypothesis shows that there is not a causality relationship from the first variable to the second variable
in this causality test in which the Z-bar and Z-bar tilde statistics are calculated (Dumitrescu and Hurlin,
2012). The Z-bar tilde statistics are more powerful when the Z-bar and Z-bar tilde statistics give different

results. Therefore, it is important to interpret the results by considering the Z-bar tilde statistics. In this
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method, the stationarity of variables is essential. If they are not stationary, they must be turned into
stationary variables. The stationary variables should be used when researching the causality relationship.

While the main hypothesis shows that there is no causality relation between the variables, the
alternative hypothesis accepts the causality relationship between them. The main hypothesis is rejected
if t statistics computed are smaller than 0.1 at 10% significance level; 0.05 at 5% significance level; 0.01
at 1% significance level. So, the alternative hypothesis is accepted, which means that there is a causality
relationship between the variables.

5.3. Findings

This research study decided which unit root tests would be used in stationarity tests based on
whether there were dependencies between the sections. The table below shows the cross-sectional
dependence test results.

Table 3. The Cross-Sectional Dependence Test Results

ariables InGDP INT EXT
cD T Prob. T Prob. T Prob.
Tests Statistics Value Statistics Value Statistics Value
(1:9D8|8)l (BP, 290.0162 0.0000 106.7627 0.0000 76.17094 0.0000
CDimz
(Pesaran, 41.51009 0.0000 13.23347 0.0000 8.513060 0.0000
2004)
CD
(Pesaran, 16.93386 0.0000 2.216475 0.0267 6.235343 0.0000
2004)
LMad]
(Pesaran et | 41.29134 0.0000 13.01472 0.0000 8.294310 0.0000
al., 2008)

As given in Table 3, the probability values of CD tests are smaller than 0.01. Since T is bigger
than N in the research, the CDim1 and LMgj results can be read. Since the CDim1 test gives biased results,
the LM, test results are considered. Accordingly, the hypothesis of “there is no dependency between
the sections” is denied. There is a cross-sectional dependence between the countries in the panel data,
and a one-unit shock affects other countries as well. The interaction between the countries is quite high
by the effect of the globalization. Accordingly, the policymakers have to consider the economy policies

of other countries at the same time.
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Table 4. The MADF Unit Root Test Results

riables Level
MADF InGDP INT EXT
MADF t .
Statistics 43434(1) | 153.878(1)* | 63.916(4)
Critical Value
(%5) 55.310 55.310 86.328

First Difference

MADF t . N
Statistics 144.793(1)* | - 119.248(2)
Critical Value
(%05) 62.766 - 72.726

Note: The numbers are in brackets in the test statistical values show the lag length based on the
smallest AIC information criteria. Since the data of the research were the annual data, the maximum lag
length was accepted as 4.

Table 4 shows the MADF unit root test results that reveals whether the overall panel has a unit
root or not. It is seen based on the test results that the MADF test statistics are smaller than the critical
value at 5% significance level, and the INGDP and EXT variables have unit roots at the level values.
They become stationary when the first difference is computed. Since the test statistics value is bigger
than the critical value, the INT series are stationary at the level value.

Table 5. Homogeneity Test Results

Test Statistics T Statistics Probability Value
Delta_tilde -1.176 0.880
Delta_tilde adj -1.334 0.909

The Delta homogeneity test is applied to determine whether the slope coefficients change
between the units (Table 5). With reference to these test results, since the probability values of both test
statistics are bigger than 0.1, the slope coefficients do not change between the units in the long term; in
other words, they are homogeneous. Therefore, the panel statistics should be used instead of the group
statistics to examine the relations between the variables.

Table 6. The Durbin-Hausman Cointegration Test Results

Test Statistics T Statistics Probability
Value

Durbin-H Group

Statistics 2.597 0.005

Durbin-H Panel

Statistics -0.313 0.623

Table 6 shows the test results that reveal whether there is a cointegration relation under the
assumption of both homogeneity and heterogeneity. When the results of the homogeneity test are
analyzed, it is determined that using panel statistics is more suitable. To this end, the Durbin-H Panel
statistics are considered. Therefore, since the probability value of the Durbin-H Panel statistics is bigger

than 0.1, there is not a long-term relationship between the variables.
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Table 7. The Dumitrescu-Hurlin Causality Test Results

The Direction of | Test T Statistics Probability
Causality Statistics Value (%5)
Z-bar 4.3294 0.1229
InGDPZINT =7 tiide | 0.9654 0.1965
Z-bar 7.9390 0.0697
INT#>InGDP =7 Hilde | 2.2517 0.0697
Z-bar -0.5044 0.6857
InGDPAEXT = tilde | -0.6243 | 05234
Z-bar 3.9460 0.1318
EXT#> InGDP 1= - rtilde | 0.8288 0.2649
Note: The #> icon indicates the direction of causality. The test
statistics were obtained with 789 iterations.

Table 7 investigates the causality relations between internal debt, external debt, and economic
growth. Since the probability values of test statistics are bigger than 0.05, there is not a causality relation
between the variables. This result shows that the BRICS-TM countries discussed in the study do not
have an economic growth based on their debts.

6. CONCLUSION

The welfare levels of societies can be increased by borrowing when there are no sufficient
opportunities for realizing economic growth and developmental goals. This borrowing can be actualized
in two ways which are internal and external borrowings. One of the most important reasons for appealing
to external borrowing is the lack of resources. Another important reason is the lack of foreign currency
as an instrument of payment to buy the goods and services that public needs. Countries can also appeal
to internal borrowing if the public revenues cannot meet the expenses and if the domestic sources are
sufficient. Internal and external borrowings positively affect the economic activities of countries. That’s
why some countries may prefer borrowing from time to time. The money borrowed will create an
increasing effect for the national income when it is used in productive areas by increasing the capital
accumulation. Interest payments except for the capital need to be made in repayment process. The size
of the interest payments may create a reducing effect on the gross domestic product in the long-term.

The relationship between internal debt and external debt in BRICS-TM countries was analyzed
by the panel data analysis in this study. The data belong to 2000-2016 period based on the availability
of the data. First, the cross-sectional dependence test was applied for more consistent estimations.
According to the cross-sectional dependence test results, there is a cross-sectional dependence between
the countries. A one-unit shock that comes to one of the countries affects the other countries as well.
The MADF test was utilized because the cross-sectional dependence was determined. The INT variable
is steady at the level value, and the INnGDP and EXT values are stationary when their first differences

are computed. The Heterogeneity test was applied to determine whether the slope coefficients change
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between the units. It was found at the end of the test that the slope coefficients did not change between
the units in the long-term. The Durbin-Hausman cointegration test results show that there is no long-
term relationship between the variables. According to the Dumitrescu-Hurlin causality test results, there
is no causality relation between the variables. While these results share similarities with the results of
studies such as Ademola et al. (2018) and Daud (2016), the same results conflict with a number of
studies including Onakoya and Ogunade (2017), Burhanudin et al. (2017), Nantwi and Erickson (2016),
Lau and Kon (2014), Brini et al. (2016), Favour et al. (2017) and Stauskas (2017). The structures of the
variables, which include being a different country, country groups and having a different data set, are
effective on the conflicts.

To sum up, the results of the current study put forth that the size of internal and external debts
does not have a dimension that can negatively or positively affect the economic growth in BRICS-TM
countries. In other words, the BRICS-TM countries are not growing through debts. That’s why, the
cointegration and causality relationships between the variables could not be found.

While there are positive developments in the economic performances of the BRICS-TM
countries, the share of the internal and external debts in the gross domestic product increases in China,
Mexico and South Africa. These countries need to avoid from the negative effects of internal and
external debts to ensure a sustainable economic growth. They should extend their debts to long-term
loans and utilise the debts in areas with high added value that positively contribute to the national
economy.

It is thought that our study can be a model for future studies in which different variables in
actualizing the economic performances achieved by the BRICS-TM countries may be considered and

different methods may be applied.
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