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Abstract:

In this research paper explores the growth experiences of the “BRICS nations (Brazil, Russia,
India, China, and South Africa)” by analyzing their rapid development's key drivers,
challenges, and implications. The relationship between economic growth and trade
openness within the BRICS countries is analyzed. The study employs a panel vector
autoregressive (PVAR) model in the Generalized Method of Moments (GMM) framework,
data from 1990 to 2020 is taken annually. The variables of interest include GDP capita, trade
openness, foreign direct investment (FDI), government expenditure, and investment.

The empirical results show that per capita GDP and investment are positively correlated,
while trade openness is negatively correlated with per capita GDP. The study reveals the
significance of the economic factors of per capita GDP, trade openness, foreign direct
investment, government expenditure, and investment with each other and analyses causality
relationships. Granger causality tests suggest bidirectional causality between per capita GDP
and trade openness, with GDP per capita, investment, and trade openness and government
expenditure. Additionally, there is unidirectional causality in several relationships among
these economic factors within the BRICS nations.

The impulse response analysis demonstrates the immediate and lagged effects of shocks in
FDI, investment, trade openness, and government expenditure on GDP per capita. The
variance decomposition analysis provides insights into the percentage contributions of these
variables to the overall variance in each economic indicator.

1. Introduction

There is the rise of globalization if economies are integrated through international trade and
capital transfers, and have boosted global economic growth. The main subject of research
and policymakers has been how to increase the economic growth of the developing
countries. The main observation from the experience of the world is that foreign direct
investment (FDI) and export-advancing activities are essential contributors to economic
development. FDI serves as a vehicle for innovation transfer, increased domestic
investments, and human capital development. Trade openness benefits specialization, cost-
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effectiveness, and best use of resources and helps economic development. In the
continuation of this research the growth experience of the BRICS nations—Brazil, India,
Russia, China, and South Africa—has been a subject of global interest in recent decades.
These countries have liberalized their economies at different times and embraced trade
openness to varying levels. The BRICS nations have played a significant role in shaping the
discourse on international economic governance, challenging traditional power structures,
and advocating for a more inclusive global order.

From China's unprecedented economic expansion to Brazil's resilience in the face of
economic uncertainties, each member nation's growth story adds a layer of complexity and
richness to the collective narrative of the BRICS. Understanding the growth experiences of
the BRICS nations is crucial to understanding their internal dynamics and the evolving
dynamics of global economic governance.

Brazil started trade liberalization in the late 1980s, and it is one of the world's largest
exporters of agricultural products, including soybeans, coffee, and beef. However, its trade
openness has been affected by various protectionist measures and trade barriers. Brazil has
engaged in bilateral and multilateral trade agreements, but its level of openness can vary
depending on the government's policies.

Russia has substantial exports of oil, gas, and minerals which are natural resources. Its trade
openness has been influenced by geopolitical factors, and it has faced sanctions from
Western countries, which have limited its access to certain international markets. Russia has
expressed interest in expanding its trade relations with various countries.

India has liberalized its economy and increased trade openness in recent decades. It has
been actively involved in bilateral and regional trade agreements and is a member of
organizations like the WTO. India has a diverse economy with strengths in IT services,
pharmaceuticals, and textiles, making it a significant player in global trade.

China is one of the most open economies among the BRICS nations, has undergone
significant economic reforms, and has become a major global trading partner. China's
experienced export-led growth and is a key player in international trade, with a focus on
manufacturing and technology products.

South Africa is the smallest economy in the BRICS group, but it has a relatively open trade
policy, engaged in trade agreements with various countries and regional blocs. South Africa's
economy is diverse, with sectors like mining, manufacturing, and agriculture contributing to
its trade activities.

BRICS countries viz., Brazil, India, Russia, China, and South Africa have experienced rapid
economic growth in GDP, and their contribution to world trade has also increased in the last
decade. With the growing trade of BRICS in the world trade, it is interesting to investigate
the relationship between trade openness and the economic growth of these countries.
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2. Objective
This research paper delves into the multi-faceted journey of growth experienced by the
BRICS nations, analyzing the key drivers, challenges, and implications of their rapid
development. The paper studies the effect of openness of trade on growth with the member
countries of BRICS. The paper discusses the literature review in Section 3, and Section 4
gives data description, methodology, and results, Section 5 provides a conclusion of the
study.

3. Literature Review

Rodriguez and Rodrik (2001) and Baldwin (2003), Edwards (1993a) studied the
relationship between openness and economic growth for specific countries and also
conducted cross-country analyses, suggesting a positive relationship between growth and
openness which proved that openness improves growth. Sachs and Warner (1995)
suggested a positive and significant relationship between openness and growth from 1970
to 1989 with five different indicators of openness. They designed openness with five
variables; they were Non-tariff Barriers (NTBs), black market premiums, average tariff rate,
and socialistic and government monopolies of exports. The study concluded that the
openness index and growth rate of per capita GDP exhibited a statistically significant positive
relationship. Harrison (1996) analyzed the effect of trade openness on growth using panel
data and found that the results of the Granger causality test show openness and growth have
bi-directional causality. Frenkel and Romar’s (1999) model takes geographical factors as
instrumental variables. Hye and Lau (2015) developed a trade openness index to examine
trade openness and economic growth relationships in India. The results of the ARDL model
confirm the positive relationship between human and physical capital to economic growth.
However, negative relationship between the trade openness index to economic growth in
the long run and a positive relationship between the trade openness index to economic
growth. Sakyi, Commodore, and Opoku (2015) study the long-run relationship between FD],
openness in trade, and economic growth for Ghana’s ARDL model. The findings confirm the
positive relationship between the FD], trade openness to economic growth. Mahmoodi and
Mahmoodi (2016) studied the causal relationship between exports, FDI, and economic
growth in eight European countries and eight Asian countries panel. For the short-run, the
findings of panel-VECM causality for the European panel indicated the presence of
bidirectional causality between GDP and FDI and the unidirectional relationship between
GDP and FDI to exports. For Asian countries, the findings confirm the bidirectional causality
between exports and GDP. Keho (2017) investigated the relationship between trade
openness and economic growth for Cote d’Ivoire by using the ARDL bound test and the
Granger causality test. The study found that positive effect of trade openness on economic
growth for both long and short periods, with a strong complementary relationship between
trade openness and capital formation. Latif et al. (2018) conducted a study to investigate the
relationship between ICT, FDI, globalization, and economic growth in BRICS countries. By
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employing various techniques like OLS with fixed effects, FMOLS, DOLS, and group mean
estimator, the study suggested that in the long run, ICT positively contributes to economic
growth. Also, bidirectional causality exists from FDI, globalization, and trade to economic
growth. Prabhakar, Azam, Bakhtyar, and Ibrahim studied the relationship between FD],
trade, and economic growth in the BRICS countries for the period 1993-2012, and found a
positive impact of FDI inflow and trade on economic growth for BRICS countries. Ross (2019)
found the relationship between macro governance and foreign direct investment (FDI) using
the ‘good governance index’ for the period 2002-2017, significant and the growth of FDI and
countries that absorb FDI will struggle to attract FDI. The vast amount of empirical literature
has analyzed empirically the nexus between FDI inflows, trade openness, and economic
growth. However, not many empirical works analyzed the causal relationship between the
FDI, trade openness, and economic growth for BRICS economies. The present study employs
the ARDL model and analyzes the causality relationships among the BRICS countries.

4. Data and Methodology

Our sample comprises annual data from BRICS countries which are Brazil, India Russia,
China, and South Africa. This paper uses panel data from 1990-2021. This study used data
from the World Bank database, few of the relevant variables have been identified from the
literature and employed in this analysis. By following the pioneers of economic growth
theory and findings of previous empirical studies (Solow, 1956; Romer,1986; Lucas,1988;
Barro,1991; Grossman and Helpman,1991; Aghion and Howitt,1992; Baumol et al., 1994;
Sala-i-Martin,1995), variables of interest are economic growth), foreign direct investment
(FDI), trade openness (TO), government expenditure (GE), and investment (INV). This paper
proxied economic growth as GDP per capita, TO as the ratio of export and import of goods &
and services to GDP per capita (current US $), FDI as net inflow foreign direct investment
(BOP Current US $), GE as general government expenditure (current US $) and INV as gross
fixed capital formation (current US $). The functional form of the model is expressed as:

GDPit = f (Gross capital formation, Govt expenditure, Trade openness, Foreign Direct
Investment)

To prevent the problem of heteroscedasticity and intra-group variance, we have
transformed all the variables into their natural log form. The model is specified by estimating
the following equations:

GDPit = a + B1 [nINVit + B2InTOit + B3InFDIit + BAINGEit +&it ......

where GDPit is the GDP per capita, FDIit is the Foreign direct investment the net inflows
of investment at the percentage of GDP, INVit is the Gross fixed Capital Formation, TOit
is expressed as a ratio of import of goods and services to GDP, GEit is the Government
expenditure, i for a country and t for time.
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4.1Variable Description

GDP per capita: It is the gross domestic product of a country divided by its population, used
to measure the economic well-being of the people within the country. Gross capital
formation: consists of investment of households, firms, and the government realized
throughout the year in a country. Both neoclassical and endogenous growth models identify
investment to have a significant impact on economic growth. Trade Openness is the ratio of
trade (imports + exports) to GDP and is used as a measure of the openness of an economy,
although other measures exist. The larger the volume of the sum of imports to exports as a
percentage of GDP the more open the country, influences economic growth. A positive
relationship is expected between trade openness and growth. Foreign Direct Investment
(FDI), is foreign investments by foreign companies either by establishing business
operations or acquiring business assets in the domestic country, which stimulates additional
investment in both human and physical capital. The study uses net inflows of FDI as a
percentage of GDP, a positive relationship is expected between FDI and economic growth.
The government expenditure on growth impact is ambiguous in the literature, either a
positive or negative relationship is expected to exist between government expenditure and
economic growth.

Table 1 and 2 presents the statistical summary of the data. The highest mean is 26.03 of INV
and the lowest is 8.02 of GDP. The highest and lowest SD of FDI and GDP are 2.00 and 1.08,
respectively. The intercorrelation among the variables is shown by the correlation matrix in
Table 2.

Table 1. Descriptive Statistics.

Variable Obs Mean Std. Dev. Min Max

TO 160 18.50829 1.259124 16.4737 20.55524
INV 160 26.02649 1.378902 23.6196 29.63601
GE 160 25.6551 1.138824 23.7988 28.66891

GDP 160 8.016481 1.080446 5.708774 9.678758
FDI 159 23.19319 2.002313 15.02686 26.53434

Table 2. Correlation matrix.

TO INV. GE GPC FDI
TO 1.0000
INV 0.7260 1.0000
GE 0.4821 0.9426 1.0000
GPC -0.4633 0.2099 0.4900 1.0000
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FDI 0.5317 0.8284 0.8537 0.3233 1.0000

4.2 Econometric model

This paper employed the panel vector autoregressive (panel VAR) model in the Generalized
Method of Moments (GMM) framework to study the impact of FDI, INV, TO, and GE on
economic growth in BRICS countries.

4.3 Panel vector autoregressive (PVAR) model

Panel vector autoregressive (PVAR) models, allow to augment unit-specific models with
lagged variables of another unit, to model covariances between the error terms of different
units, and to specify unit-specific coefficient matrices. Panel VAR analysis is used to predict
for choosing the optimal lag order in both panel VAR specification and moment condition.
Andrews and Lu (2001) proposed consistent moment and model selection criteria (MMSC)
for GMM models based on Hansen'’s (1982) ] statistic of over-identifying restrictions.

4. 4 Results and analysis

4.4.1 Unit Roots tests

A stationarity test is needed to implement the PVAR model, therefore, panel unit root test of
Im-Pesaran-Shin (IPS) and Fisher-type tests to check the stationarity of the series are
performed. One of the major advantages of the test is that it can handle unbalanced data and
is applicable for heterogeneous panels. The result of the unit root test is presented in Table
3.

The PVAR should be used in the stationary form since the unit root test results indicate that
the series is stationary at their first difference. The panel unit roots test result shows that, at
level, panels contain unit roots for all variables except FDI. However, the null hypothesis of
unit roots is rejected at a 1% significance level at the first difference, showing that all
variables are stationary at the first difference. Therefore, the prerequisite to estimate PVAR
is fulfilled. The optimal length of lag is necessary for the PVAR model estimation. We have
estimated the optimal lag length by using the Andrews and Lu (2001) three model selection
criteria. Table 4 presents the result of optimal lag. The first-order panel VAR is the preferred
model because it has the smallest MBIC, MAIC, and MQIC.

Table 3. Unit roots tests.

Test at level Test at 1st difference

IPS Fisher IPS Fisher
TO -0.3874 4.3788** -7.5595%* 29.5232*
INV 0.3992 -1.0693 -5.6802* 13.6032*
GE 0.7939 -1.6835 -5.4846* 13.9628*
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GDP 1.4117 -1.7283 -5.5328* 14.1259*
FDI -3.9750* 2.1080** -8.1337* 36.7964*
x #* * indicate significant at 10%, 5% and 1% level respectively

Table 4 Optimal lag

lag CD ] Jpvalue MBIC MAIC  MQIC

1 .8409705 88.57146 .1353976 -275.9145 -61.42854 -148.5785
9501999 60.93244 .1382984 -182.0582 -39.06756 -97.16755
6822745 22.10862 .629464 -99.38669 -27.89138 -56.94137

4.4.2 Panel VAR estimates

The provided analysis presents the results of a Panel Vector Autoregression (PVAR) model
for BRICS countries, focusing on GDP per capita., trade openness (TO), investment (INV),
government expenditure (GE), and foreign direct investment (FDI).

Using the GMM approach, we have estimated the PVAR model at the first difference for every
variable. The output of the first-order panel VAR model is shown in Table 5. According to
Table 5, the BRICS countries exhibit statistically significant GDP per capita., trade openness,
and investment for the GDP per capita equation. Specifically, the findings indicate that, for
the BRICS, trade openness has a negative correlation with GDP per capita, whereas the first
lags of GDP per capita and investment have a positive correlation. This suggests that a rise
in the starting GDP per capita and investment values for BRICS will induce an increase in the
current level of GDP per capita whereas trade openness will decrease it.

Secondly, for the trade openness equation, GDP per capita, investment, trade openness, and
government sector expenditure are statistically significant for the BRICS countries. The first
lag of GDP per capita is positively correlated with trade openness whereas, the first lag of
trade openness, investment, and government expenditure are negatively correlated with
trade openness. This shows that for the BRICS countries, an increase in initial values of GDP
per capita induce an increase but trade openness, investment, and government expenditure
will cause a decrease in the current level of trade openness.

Thirdly, the results of the investment equation shows that the GDP per capita and investment
are statistically significant for the BRICS countries. In particular, the results show that the
first lags of a per capita GDP are positively correlated with the current level of investment
while the first lag of investment is negatively correlated with the current level of investment.
This indicates that an increase in the initial value of GDP per capita induce an increase in the
current level of investment but investment will cause a decrease in the current level of
investment.
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Fourthly, for the government expenditure equation, the results shows that the GDP capita,
trade openness, and government sector expenditure are statistically significant for the BRICS
countries. In particular, the results show that the first lags of GDP per capita and trade
openness are positively correlated with the current level of government expenditure but the
first lags of government expenditure are negatively correlated with the current level of
government expenditure. This indicates that an increase in GDP per capita and trade
openness will induce an increase in the current level of government expenditure but
government expenditure will cost a decrease in the current level of government expenditure.

Finally, for the foreign direct investment equation, the results reported show that all
variables are statistically significant for the BRICS countries. In particular, the results show
that the first lags of trade openness and government expenditure are positively correlated
with the current level of foreign direct investment while the first lags of GDP per capita,
investment, and foreign direct investment are negatively correlated with foreign direct
investment. This indicates that an increase in trade openness and government expenditure
will induce an increase in the current level of foreign direct investment but GDP per capita,
investment, and foreign direct investment will cause a decrease in the currentlevel of foreign
direct investment.

Table 5 Panel vector autoregression estimates result

DGDP DTO DINV DGE DFDI

DGDP L1. .2892843** 1.348833* .587981**  1.024561* -1.615082***
DTOL1. -.049444** -3206968* .0484907 .0596447*** 1.520656*
DINV L1. .1754343** -2126029*** -2148201** -1228717 -2.765233*
DGEL1. -075302 -1.147151* 1577241 -.3451937** 5.430812*
DFDIL1. -.0059958 .0047797 011279 -.0066434 -.1664986**
Rk ek * indicate significant at 10%, 5% and 1% level respectively, ‘d’ represents first
difference operator

4.4.3 Granger causality tests

After the estimation of the PVAR model, we checked the stability of the model and then
performed the Granger causality Wald test. The null hypothesis is the absence of causality.
The result of the Granger causality test is presented in Table 6.

According to Table 6, there is bidirectional causality between GDP per capita and trade
openness, and GDP per capita, investment, and trade openness, and government expenditure
among BRICS countries. Also, there is a unidirectional relationship from GDP per capita to
government expenditure, GDP per capita to foreign direct investment, trades openness to
foreign direct investment, investment to trade openness, investment to foreign direct
investment, and government expenditure to foreign direct investment among BRICS
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countries. There is no causal relationship between investment and government expenditure
among the BRICS.

Table 6: Granger causality tests.

DGDP DTO DINV  DGE DFDI
DGDP 41.323* 10.189** 30.956*  2.919***
DTO 5.383** 1.555  3.088*** 43.409*
DINV  5.297** 3.237%** 1.488 17.814*
DGE 0.709 115.400* 1.736 62.776*
DFDI  0.864 1.098 1.623 0.862
ALL 10.588** 150.471* 49.040* 81.724* 79.517*

The results show that the effect of one standard deviation shock in the FDI and GE on GDP
per capita was instantaneously negative but increased from the first year to year 2 and after
that equal to zero for the BRICS countries. Moreover, the results show that the effect of one
standard deviation shock in the investment on GDP per capita is positive but decreasing from
the first year to year 3 for the BRICS countries. The effect of one standard deviation shock in
the TO on GDP per capita was instantaneously negative but increased from the first year to
year 4 and after that equal to zero for the BRICS countries.

4.4.4Variance decomposition

Impulse responses don't establish the strength and scope of an effect, even though they can
reveal information about how changes in one variable affect another. To find this, we
therefore used variance decomposition techniques. Information regarding changes in
percentages in the dependent series resulting from shocks induced by other variables in
addition to their shocks is provided by variance decomposition. Table 7 displays the findings
of the variance decomposition derived from the orthogonalized response of the impulse of
coefficient matrix. In this study, the decomposition of the error variance is interpreted by
concentrating on the 10th period, where the majority of the variables have the highest
explaining power relative to the other periods.

Although impulse responses can provide details about the effect of variations in one variable
on another, they do not determine the magnitude and extent of this effect. As a result, we
performed variance decomposition techniques to determine this. Variance decomposition
provides information about variations in percentages in the dependent series that are
caused not only by their shocks but also by shocks generated by other variables. The results
of the variance decomposition obtained from the orthogonalized response of the impulse
coefficient matrix are presented in Table 7. For this study, we interpret the decomposition
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of the error variance by focusing on the 10th period in which most variables have the highest
explaining power than the others.

The result shows that TO, INV, GE, and FDI approximately explain 0%, 0.5%, 0.1%, and 0%
respectively of the variance in GDP per capita for the BRICS countries. In the same vein GDP
per capita, INV, GE, and FDI explain approximately 6%, 9%, 22%, and 0.4% respectively for
the BRICS countries of the variance in TO. GDP per capita, TO, GE, and FDI approximately
explain 84%, 0.5%, 0.4%, and 0.3% respectively for the BRICS countries of the variance in
INV. The result shows that GDP per capita, TO, INV, and FDI approximately explain 81%, 2%,
2%, and 0.1% respectively of the variance in GE for the BRICS countries. In the same vein,
GDP per capita, TO, INV, and GE explain approximately 5%, 2%, 11%, and 24% respectively
for the BRICS countries of the variance in FDI.

The results highlight the proportion of variance in each variable explained by shocks from
itself and other variables. For example, the 84% variance in investment is explained by GDP
per capita, while GDP per capita is primarily explained by itself. In summary, these findings
provide valuable insights into the dynamic relationships and causalities among economic
variables in the context of BRICS countries, offering implications for policymakers and
researchers in understanding the drivers of economic phenomena.

5. Conclusion

In conclusion, the research contributes to the understanding of the intricate growth
dynamics within the BRICS nations. The findings highlight the multifaceted relationships of
foreign direct investment, government expenditure, trade openness, investment, and GDP
per capita. The bidirectional and unidirectional causality relationships identified through
Granger causality tests shed light on the complex interplay of these factors.

The paper's insights have implications for policymakers and researchers aiming to
comprehend the factors driving economic growth in emerging economies. The identified
relationships can inform strategies for fostering sustainable development and improving
economic performance within the BRICS countries. Overall, this research adds valuable
knowledge to the discourse on global economic governance and the role of emerging
economies in shaping the international economic landscape.

Impulse response

Fig 1. Impulse -Response Results
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Table 7. Error variance decomposition impulse response function.
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9 .0505611 .0276835 .1158883 .2387368 .5671303
10 .0505646 .0276856 .1159097 .2387459 .5670942
‘d’ represents the first difference operator.

4.6. Model Stability

Fig 2. Module Stability.
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