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Abstract - This paper investigates the causal relationship between financial development and economic growth in Brazil, 
India, and Turkey by controlling for the “globalization” variables of trade openness, foreigndirect investment (FDI) and 
portfolio investment together with the structural break dummy. Our time series data cover the period 1974-2017. Two 
indicators of financial development―size and efficiency―are employed in the analysis. By implementing the cointegration 
and Granger causality tests in the framework of the vector error correction model (VECM), different results are obtained for 
the three countries. Considering that financial development and globalization exhibit either benefits or costs largely 
dependingon individual country’s institutional and structural characteristics, we stress the need for conducting a country 
specific in-depth studies on the finance-growth nexus. 
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I. INTRODUCTION 
 
While an increasing extent of financial depth has 
been seen across the world, economists suggest 
different perspectives on the linkage between 
financial development and economic growth. The 
supply-leading hypothesis is that financial 
development causes economic growth by transferring 
financial resources from traditional (non-growth) 
sectors to modern ones and by stimulating an 
entrepreneurial response in the latter (e.g. McKinnon, 
1973; Shaw, 1973). Differently, according to the 
demand-following hypothesis, as financial deepening 
can be brought about by output growth, financial 
development is a simple phenomenon in response to 
the increasing demand for new financial instruments 
and service (e.g. Robinson, 1952). The other view is 
that finance and growth may be interdependent, i.e. 
the bilateral relationship where financial development 
and economic growth influence each other 
(finance↔growth) (e.g. Demetriades and Hussein, 
1996). 
The objective of the present study is to investigate the 
relationship between financial development and 
economic growth―the fiancé-growth nexus― in 
Brazil, India, and Turkey. As far as time series 
studies assessing this topic are concerned, since the 
use of a bivariate causality analysis was very 
common, previous “finance and output only” studies 
were likely to suffer from the omission-of-variable 
bias. It is pointed outthat a country’s finance-growth 
linkage is more complicated highly depending on 
other variables than finance and output because a 
growth-enhancing financial system requires a far-
reaching spectrum of structural reforms and policy 
measures (Cevik and Rahmati, 2018),otherwise the 
omission of suchvariables could lead to 
misspecification (Luintel and Khan, 1999). We 

analyze the finance-growth nexus in Brazil, India, 
and Turkey in terms of globalization―trade 
openness, foreign direct investment (henceforth FDI) 
and portfolio investment―together with a structural 
break. These three countries of different regions have 
various experiences of developing and liberalizing 
their financial systems and external sectors together 
with financial crises, but the extant literature has not 
extensively and properly exploredwhether/how the 
finance-growth nexus in those countries is influenced 
byongoing globalization.This vacant area is filled by 
conducting a country specific in-depth analysis with 
the vector error correction model (VECM) approach. 
As globalization goes on rapidly, how trade openness, 
FDI and portfolio investment impact on economic 
growth is extensively discussed and investigated in 
the literature. The growth effect of trade (export and 
import) has been traditionally recognized (e.g. 
Yanikkaya, 2003), whereas those of FDI and 
portfolio investment are differently discussed (e.g. De 
Vita and Kyaw, 2009;Durham, 2004;Nunnenkamp 
and Spatz, 2004).We arealso concerned with the issue 
of measuring financial development. Most empirical 
studies have used the size-based financial indicators 
as more credit and funding are directly related to 
more efficient allocation. However, it is increasingly 
questioned whether those size-based indexes, which 
are generally measured by the ratio of total domestic 
credit or various monetary aggregates to nominal 
GDP, are appropriate to measure the effect of 
financial development (Wachtel, 2011). Assuming 
that it is essential to take the efficiency of a financial 
system into estimation, we employ the two indicators 
of financial size and efficiency. 
 
The rest of the paper is organized as follows. The 
basic models and data are given in Section 2, and 
methodology is elucidated in Section 3. Empirical 
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results are discussed in Section 4, and Section 5 
concludes. 
 
II. BASIC MODELS AND DATA 
 
The basic model specification of analyzing the 
finance-growth nexus in Brazil, India, and Turkey is 
illustrated by the following basic equations: 

EG f FS , TOP , FDI , PFI 1  
FS f EG , TOP , FDI , PFI 2  
EG f FE , TOP, FDI , PFI 3  
FE f EG , TOP , FDI , PFI 4  

 
The Granger causality tests are conducted to 
investigate the causal linkage between the economic 
growth indicator (real per capita GDP, EG) and each 
of the financial development indicators (FS and FE). 
The indicators of trade openness (TOP), FDI (FDI), 
portfolio investment (PFI) are also included to avoid 
the omission-of-variable bias in analyzing the 
finance-growth nexus. Taking these variables of 
“globalization” into estimation is important as Brazil, 
India and Turkey are major trading countries 
accepting an increasing volume of FDI and portfolio 
investment. Through equations 1 and 2, we estimate 
whether/how economic growth and financial size are 
related to each other, that is, the causality runs either 
FS→EG or EG→FS or FS↔EG. Likewise, the 
causality of either FE→EG or EG→FE or 
FE↔EG―whether/how economic growth and 
financial efficiency Granger-cause each other―is 
examined by equations 3 and 4. 
 
The financial size is a quantitative measure of 
financial development which is proxied by the GDP 
ratio of domestic credit to the private sector provided 
by commercial banks. As a qualitative measure of 
financial depth, the financial efficiency index is 
represented by the ratio of domestic credit to the 
private sector provided by banks to the private sector 
to the gross domestic savings. Originally, Beck, 
Demirgüç-Kunt and Levine (2009) suggest the ratio 
of private credit to total deposit (demand + time 
deposits) though, the continuous series of Brazil, 
India, and Turkey’s total deposit is not available, so 
that we use the gross domestic savings. Trade 
openness is measured by the GDP ratio of the sum of 
exports and imports of goods and services. “FDI” is 
the GDP ratio of the net flows of FDI. Portfolio 
investment is the GDP ratio of net flows through 
cross-border public and publicly guaranteed and 
private nonguaranteed bond issues. All the underlying 
variables are converted into logarithm. For this 
analysis, we draw annual data series mainly from the 
World Bank’s World Development Indicators (WDI) 
and from IMF’s International Financial Statistics 
(IFS). The sample period ranges 1979 to 2017 for 
Brazil, 1982 to 2017 for India, and 1974 to 2017 for 
Turkey, respectively. 
 

III. METHODOLOGY 
 
3.1. VECM Specification 
The formal specification of the vector error correction 
model (VECM) with weakly exogenous variables for 
Brazil, India, and Turkey’s finance-growth nexus is 
given as follows: 
 

X ΠY Γ ΔY Γ ΔY ⋯
Γ ΔY u  5  

 
In Equation (5), Xt = [EG, FS/FE] is a 2 × 1 vector of 
the endogenous/dependent variables; Yt = [EG, 
FS/FE, TOP, FDI, PFI] is the cointegrating vector of 
the endogenous and weakly exogenous variables; p is 
the lag order included in the system; Гi refers to 
short-run coefficient matrices; and ut is a vector of 
error terms. The cointegrating relationship between 
the endogenous/dependent variables is given by the 
rank of Π matrix (r) in which 0 <r< 2. The two 
matrices α and β with dimension (2 × r) are such that 
αβ` = Π. The matrix β contains the r cointegrating 
vectors, having the property that β`yt is stationary. α is 
the matrix of the error correction presentation that 
shows the speed of adjustment from a short-run 
disequilibrium to a long-run steady state equilibrium. 
Assuming a single cointegrating vector (r = 1) in the 
assessment, we provide the following system 
equations: 
 

∆EG
∆FS
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Equation 6 is “Model I” whose financial development 
indicator is the financial size (FS), and Equation 7 is 
“Model II” whose financial development indicator is 
the financial efficiency (FE). In the two equations, 
EG and FS/FE are the endogenous/dependent 
variables, whereas TOP, FDI and PFI are treated as 
weakly exogenous variables in the cointegrating 
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vector. By normalizing each of EG and FS/FE, we 
implement two types of the Granger causality test in 
the VECM estimation. The first test is the weak 
exogeneity test that imposes zero restrictions on α, 
i.e. H0: αij = 0; the rejection of the null hypothesis 
indicates that there is a long-run causality formed by 
all the underlying variables in the system (Johansen 
and Juselius, 1992). The second test is the strong 
exogeneity test that is related to an overall causality 
by imposing a restriction on both α and either of β, 
i.e. H0:αij βij = 0 (Toda and Phillips, 1993). Referring 
to the significant results of these two tests, we give 
interference to three countries’ finance-growth nexus. 
 
3.2. Structural Break Dummy 
Following the argument of Johansen et al. (2000), we 
take the element of structural break into the VECM 
assessment. It is considered that with the inclusion of 
structural break,all the underlying variables can 
collectivelyexplain variations in the finance-growth 
nexus. To this end, break dates in the three countries’ 
EG (real per capita GDP) series are estimated by the 
Lee and Strazicich (2003; 2004) test (hereafter the LS 
test).We calculate four models of the LS test. First of 
all, based on the break dates given by Models A and 
AA which provide a change in level but no change in 
the trend rate, we make level shift dummies (LSD). 
Trend break dummies (TBD) are also produced 
withthe break dates pinpointed by Models C and 
CCwhich provide a change both in level and in the 
trend rate. LSD and TBD reported in the third column 
of Table 1 are such dummy variables that give a 
single cointegration (r = 1) and no autocorrelation in 
estimation. 
 
IV. EMPIRICAL RESULTS 
 
4.1. Initial Procedures 
The VECM cointegration estimation of the finance-
growth nexus in Brazil, India, and Turkey starts with 
two unit root tests of the GLS augmented Dickey–
Fuller (ADF-GLS) test (Elliott, Rothenberg and 
Stock, 1996) and the Phillips and Perron (PP) test 
(Phillips and Perron 1988).The ADF-GLS test is an 
improved version of the Dickey–Fuller test as the 
former is based on a modified statistics of the latter 
with generalized least squares (GLS). The PP test is 
an alternative to the ADF-GLS test as the residual 
variance of the PP test is robust to autocorrelation.In 
order to save the space, unit root statistics are not 
presented though, EG, FS, FE, TOP, FDI and PFI are 
estimated as non-stationary in their levels but are 
stationary after taking their first-differences at the 1% 
level (the results are available on request). Hence, we 
judge all the underlying variablesadequate for the 
analysis.The Johansen (1988) cointegration test, 
whose lag order is set at either two or three or four, is 
implemented. While TOP, FDI and PFI are taken as 
the weakly exogenous variables, different 
combinations of deterministic 

components―intercept, trend, level shift dummy 
(LSD), and trend break dummy (TBD)―are included 
in each of six models.The results in Table 1 show that 
there is a single cointegration relationship (r = 1) at 
the 1% significance level in all the models.Although 
the diagnostic test statistics are not provided 
(butgiven on request), all six models are free 
fromautocorrelation, non-normality, and 
heteroscedasticity. 
 
 (a) Brazil 
Model I ( k = 3)   
Null p-value Det. Components 
r = 0 0.000*** Trend 
r< = 1 0.071 TBD(2000) 

Model II (k = 3)   
Null p-value Det. Components 
r = 0 0.001*** Intercept 
r< = 1 0.077 LSD(2007) 

 
(b) India 
Model I (k = 2)   
Null p-value Det. Components 
r = 0 0.008*** Trend 
r< = 1 0.517 TBD(2002) 

Model II (k = 2)   
Null p-value Det. Components 
r = 0 0.001*** Intercept 
r< = 1 0.077 LSD(1996) 

 
(c) Turkey 
Model I (k = 4)   
Null p-value Det. Components 
r = 0 0.000*** Trend 
r< = 1 0.171 TBD(2002) 

Model II (k = 4)   
Null p-value Det. Components 
r = 0 0.000*** Trend 
r< = 1 0.143 TBD(2002) 

Table1: Cointegration Test Results 
Notes: (***) 1% level of significance. 

 
4.2. Granger Causality Test Results 
The results of the weak and strong exogeneity tests of 
Brazil, India, and Turkey are reported in Tables 2, 3, 
and 4, whose third columns report the direction of 
impact confirmed with each underlying variable’s 
sign in the cointegrating vector, respectively. Based 
on the significant results, we have determined the 
causal direction of each underlying variable.In the 
weak exogeneity test results, “α” is the ECT (error 
correction term) coefficient that shows the speed of 
adjustment back to the long-run equilibrium 
whenever there is a deviation from a steady state in 
the system; in this regards, the ECT coefficient 
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should be statistically significant holding a negative 
sign. 
In Table 2, Brazil’s results of both Models I and II 
clearly show a positive bilateral relationship between 
financial size/financial efficiency and economic 
growth at the 1% significance level. According to 
India’s statistics of Model I in Table 3, there is a 
positive bilateral linkage between financial size and 
economic growth. However, those ofModel II―in 
which FE is the dependent variable―reveal a positive 
unilateral direction from financial efficiency to 
economic growth as the ECT coefficient is 
incorrectly signed, i.e. positive, so that there is no 
long-run steady relationship. InTable 4, Turkey’s 
Model I findings indicate a positive bilateral linkage 
between financial size and economic growth, butthe 
direction of FS→EG is marginally significant at the 
10% level. On the other hand, Turkey’s Model II 
statistics show a positive one-way direction of EG→
FE as the sign of the ECT coefficient is negative but 
statistically insignificant when EG is taken as the 
dependent variable, so that financial efficiency does 
not Granger-cause economic growth. 
We also look atthe results of the weakly exogenous 
variables’ (trade openness, FDI, and portfolio 
investment) impacts either on economic growth or on 
financial size/financial efficiency. While these 
globalization variables are expected to uniformly 
exert a positive effect on economic growth/financial 
size/financial efficiency, we cannot generalize their 
effects as each variable’s sign in the cointegrating 
vector differs very much. In several cases, trade 
openness/FDI/portfolio investment exerts a negative 
impact on economic growth/financial size/financial 
efficiency at the 5% significance level or more. 
Taking these findings of the globalization variables 
into account, we observe thatalthough it would be a 
difficult task, the government of each country has not 
yet achieved such a structure that fully employs the 
growth effects as well as properly manages instability 
brought by the increasing extent of globalization. 
 
Model I:  W. E. Test (Dependent Variable: EG) 
α = -0.607 [0.001]*** 
Model I:  S. E. Test (H0: FS/TOP/FDI/PFI does not 
cause EG) 
Regressors Result Causal Direction 
FS & ECT(-1) 52.663 

[0.000]*** 
Positive 

TOP & ECT(-
1) 

11.755 
[0.003]*** 

Negative 

FDI & ECT(-
1) 

49.200 
[0.000]*** 

Positive 

PFI & ECT(-1) 29.353 
[0.000]*** 

Positive 

Model I: W. E. Test (Dependent Variable: FS) 
α = -1.513 [0.000]*** 
Model I: S. E. Test (H0: EG/TOP/FDI/PFI does not 
cause FS) 

Regressors Result Causal Direction 
EG & ECT(-1) 55.531 

[0.000]*** 
Positive 

TOP & ECT(-
1) 

40.509 
[0.000]*** 

Positive 

FDI & ECT(-
1) 

40.646 
[0.000]*** 

Negative 

PFI & ECT(-1) 32.826 
[0.000]*** 

Negative 

Model II: W. E. Test (Dependent Variable: EG) 
α = -0.314 [0.002]*** 
Model II: S. E. Test (H0: FE/TOP/FDI/PFI does not 
cause EG) 
Regressors Result Causal Direction 
FE & ECT(-1) 52.937 

[0.000]*** 
Positive 

TOP & ECT(-
1) 

11.562 
[0.003]*** 

Negative 

FDI & ECT(-
1) 

43.935 
[0.000]*** 

Positive 

PFI & ECT(-1) 30.286 
[0.000]*** 

Positive 

Model II: W. E. Test (Dependent Variable: FE) 
α = -1.503 [0.002]*** 
Model II: S. E. Test (H0: EG/TOP/FDI/PFI does not 
cause FE) 
Regressors Result Causal Direction 
FE & ECT(-1) 46.065 

[0.000]*** 
Positive 

TOP & ECT(-
1) § 

― ― 

FDI & ECT(-
1) 

44.579 
[0.000]*** 

Positive 

PFI & ECT(-1) 45.005 
[0.000]*** 

Positive 

Table 2:Brazil’s Causality Test Results 
Notes: (***) 1% level of significance. (§) Since the chosen 

normalization invalidates calculation of the “standard error” 
for beta, the result is not provided. 

 
Model I:  W. E. Test (Dependent Variable: EG) 
α = -0.524[0.002]*** 
Model I:  S. E. Test (H0: FS/TOP/FDI/PFI does not 
cause EG) 
Regressors Result Causal Direction 
FS & ECT(-1) 10.568 

[0.005]*** 
Positive 

TOP & ECT(-
1) 

17.331 
[0.000]*** 

Negative 

FDI & ECT(-
1) 

11.891 
[0.003]*** 

Positive 

PFI & ECT(-1) 9.790 
[0.007]*** 

Positive 

Model I: W. E. Test (Dependent Variable: FS) 
α = -0.059[0.000]*** 
Model I: S. E. Test (H0: EG/TOP/FDI/PFI does not 
cause FS) 
Regressors Result Causal Direction 
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EG & ECT(-1) 29.957 
[0.000]*** 

Positive 

TOP & ECT(-
1) 

22.929 
[0.000]*** 

Positive 

FDI & ECT(-
1) 

22.929 
[0.000]*** 

Negative 

PFI & ECT(-1) 

§ 
― ― 

Model II: W. E. Test (Dependent Variable: EG) 
α = -0.060 [0.010]*** 
Model II: S. E. Test (H0: FE/TOP/FDI/PFI does not 
cause EG) 
Regressors Result Causal Direction 
FE & ECT(-1) 11.079 

[0.004]*** 
Positive 

TOP & ECT(-
1) 

16.829 
[0.000]*** 

Positive 

FDI & ECT(-
1) 

10.394 
[0.006]*** 

Negative 

PFI & ECT(-1) 9.307 
[0.010]*** 

Positive 

Model II: W. E. Test (Dependent Variable: FE) 
α = 0.048 
Model II: S. E. Test (H0: EG/TOP/FDI/PFI does not 
cause FE) 
Regressors Result Causal Direction 
EG & ECT(-1) ― ― 
TOP & ECT(-
1)§ 

― ― 

FDI & ECT(-
1) 

― ― 

PFI & ECT(-1) ― ― 
Table 3: India’s Causality Test Results 

Notes: (***) 1% level of significance. (§) Since the chosen 
normalization invalidates calculation of the “standard error” 

for beta, the result is not provided. 
 
Model I:  W. E. Test (Dependent Variable: EG) 
α = -0.187 [0.031]** 
Model I:  S. E. Test (H0: FS/TOP/FDI/PFI does not 
cause EG) 
Regressors Result Causal Direction 
FS & ECT(-1) 5.796 [0.055]* Positive 
TOP & ECT(-
1) 

7.986 
[0.018]** 

Positive 

FDI & ECT(-
1) 

10.987 
[0.004]*** 

Negative 

PFI & ECT(-1) 28.025 
[0.000]*** 

Negative 

Model I: W. E. Test (Dependent Variable: FS) 
α = -0.125[0.000]*** 
Model I: S. E. Test (H0: EG/TOP/FDI/PFI does not 
cause FS) 
Regressors Result Causal Direction 
EG & ECT(-1) 24.967 

[0.000]*** 
Positive 

TOP & ECT(-
1) 

24.034 
[0.000]*** 

Negative 

FDI & ECT(-
1) 

23.603 
[0.000]*** 

Positive 

PFI & ECT(-1) 39.690 
[0.000]*** 

Positive 

Model II: W. E. Test (Dependent Variable: EG) 
α = -0.041[0.392] 
Model II: S. E. Test (H0: FE/TOP/FDI/PFI does not 
cause EG) 
Regressors Result Causal Direction 
FE & ECT(-1) ― ― 
TOP & ECT(-
1) 

― ― 

FDI & ECT(-
1) 

― ― 

PFI & ECT(-1) ― ― 

Model II: W. E. Test (Dependent Variable: FE) 
α = -0.730 [0.000]*** 
Model II: S. E. Test (H0: EG/TOP/FDI/PFI does not 
cause FE) 
Regressors Result Causal Direction 
EG & ECT(-1) 34.552 

[0.000]*** 
Positive 

TOP & ECT(-
1)§ 

26.462 
[0.000]*** 

Negative 

FDI & ECT(-
1) 

26.332 
[0.000]*** 

Positive 

PFI & ECT(-1) 28.132 
[0.000]*** 

Positive 

Table 4: Turkey’s Causality Test Results 
Notes: (***) 1%, (**) 5%, and (*) 10% level of significance. 

 
V. CONCLUSIONS 
 
We investigate the finance-growth nexus in Brazil, 
India, and Turkey by taking the globalization 
variables of trade openness, FDI, and portfolio 
investment into the VECM estimation. The prime 
discoveryis that the causal direction between financial 
development and economic growth vary among the 
three countries and between two indicators of 
financial development. While the Model I results of 
financial size―the ratio of domestic credit to the 
private sector provided by banks to the private sector 
to GDP―exhibit the two-way positive causal 
direction, the Model II results of financial 
efficiency―the ratio of domestic credit to the private 
sector provided by banks to the private sector to the 
gross domestic savings―are different among the 
three countries. 
We have no intension to generalize our findings of 
Brazil, India, and Turkey to other developing 
countries but rather emphasize the need for 
conducting a country-specific analysis to 
designorder-made financial sector policies to each 
country. The main policyimplication of our study is 
thatin order to achieve the goal of higher economic 
growth, policymakers must always be concerned 
about the costs and benefits associated with financial 
developmentunder the circumstance of rapid 
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globalization whose effects on finance and growth are 
not necessarily favorable but can be dangerous 
largely depending on each country’s own institutional 
and structural characteristics. 
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