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Abstract

This study employs the pooled mean group estimator to examine the effects of gross domestic
product (GDP), population size, integrated infrastructure, geographical distance, common
language, common border, landlock, ethnicity, and WTO membership, using an updated
dataset for Pakistan and BRICS economies from 1990 to 2021. Harris-Tzavalis's and Levin-
Lin-Chu's tests confirm the stationarity of the regressand and regressors at 1 (0) and 1 (1),
allowing for the utilization of the pooled mean group estimator panel ARDL. Results from
the Kao and Pedroni cointegration tests indicate cointegration among the variables. Empirical
results of the Pooled Mean Group (PMG) reveal that GDP, infrastructure, common borders
and languages, and WTO agreements have positive and significant impacts on trade flows,
while distance and ethnicity negatively affect trade performance. Further policies are
recommended based on the findings.

Keywords: Trade Potential. ARDL method. Economic Growth. Gravity Model. Trade

potential.

l. Introduction

Trade diversification and globalization are recognized catalysts for fostering creativity,
innovation, competitiveness, and economic growth in economies, providing increased access
to global trade markets [1, 2]. The World Trade Organization (WTO) plays a pivotal role in
promoting trade potential among nations through the formulation of trade-related rules and
regulations for both developed and developing countries [3, 4]. Within this global context, the
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BRICS economies emerge as a significant trading bloc, contributing substantially to the
global trade volume [5]. As a developing economy, Pakistan relies on various developed
economies to enhance its trade potential and domestic production. In this regard, various
favorable policies are essential to increasing the trade potential of Pakistan with its trading
partners.

Pakistan is a small, open economy with a very low contribution to the global trade of goods
and services, heavily relying on labor-intensive products such as food and textiles.

Over a period, Pakistan’s biggest trade partners are the United States (18.63%), the United
Kingdom (7.76%), Germany (6.27%), the United Arab Emirates (4.93%), and China (8.40%),
which account for 40.2%. In addition, the European Union (EU) is another export destination
for Pakistan’s exports, which imports about 31% of Pakistan's product exports at the same
time[6]. In line with the SDGs' Agenda 2030, for long-term and sustainable growth, it is also
important to increase trade opportunities and market diversity by making it easier for willing
trading partners to trade with each other within the region [7, 8].Being a significant economic
bloc, BRICS (Brazil, Russia, India, China, and South Africa) has expanded its trade products
in the world economy and has gained profound growth in the global trade
market[9]. Therefore, based on trade-related rules and regulations of the World Trade
Organization (WTO), the member states of the BRICS have developed various rules and
regulations to increase their trade potential in the region [10]. The global economy has
experienced many structural changes during the last five decades and is also expecting many
more radical changes in the coming years [11] .Depending on the structure of economics,
many developed economies and very few developing economies implement and adopt
various developmental strategies over a period of time to enhance their growth and
development processes. To capture global markets, different regional economies, especially
the BRICS countries, adopted and implemented various structural changes and contributed
about 50 percent of the world's economic growth soon after the 2007 global financial crisis
[12, 13]. If BRICS countries are continuously enforcing and implementing required global
economic and structural policies, then it is expected that by the end of 2030, the BRICS
nations will be among the top seven world economies [14, 15].

Pakistan, not being a member of the BRICS countries, faces trade losses in terms of
diversification. However, the BRICS region actively fosters political, cultural, social, and
commercial relationships globally. Despite being a non-member, Pakistan can derive benefits

and enhance its trade potential through the formulation of essential trade agreements. BRICS
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economies play a pivotal role in Pakistan's exports, contributing to approximately 35 percent
of its total imports and exports[16, 17] Notable exports from Pakistan to the BRICS countries
include textiles, leather products, and food items [18, 19]. Furthermore, Pakistan's strategic
location and natural resource position make it favorable to capitalize on trade opportunities
presented by the BRICS nations[20, 21].

This study aims to analyze the economic implications of Pakistan's trade potential with
BRICS countries by employing a dynamic cointegration approach through pooled mean
group analysis in line with the study's objectives.

In essence, the research explores how Pakistan can enhance its exports to the BRICS region
over time, leveraging its position as a significant recipient of global investment opportunities.
Pakistan, as a non-member of the BRICS, faces trade losses in terms of diversification.
However, the BRICS region actively promotes global political, cultural, social, and
commercial relationships. Despite its status as a hon-member, Pakistan can benefit from and
expand its trade potential by negotiating essential trade agreements. The BRICS economies
play a critical role in Pakistan's exports, accounting for approximately 35% of total imports
and exports (World Bank, 2020). The study incorporates various important variables such as
GDP, population, distance, integrated infrastructure, common languages, common borders,
landlocked status, ethnicity, and WTO membership using panel data from 1990 to 2021. The
study aims to focus on the changing dynamics of Pakistan's trade relations with the BRICS
countries. The WTO also provides information on BRICS membership.

This study contributes to the literature on regional trade in Pakistan and the BRICS nations
by utilizing a dynamic cointegration approach through pooled mean group (PMG) analysis.
This method is preferred over previous approaches as it can identify short- and long-term
relationships for the sample countries. After analysis, it is evident that the GDP,
infrastructure, common borders and languages, and WTO membership all have a positive and
significant effect on trade flows for Pakistan and BRICS countries. However, distance,
ethnicity, and common language, to some extents, have negative effects on cross-border trade
among nations. Because of economic coalitions with the BRICS, Pakistan may experience a
redirection of trade flows away from its market. WTO participation benefits Pakistan and the
BRICS economies by improving regional economic integration and prosperity. This study is
organized as follows: After the introduction in Section I, Section Il describes a review of the

literature. The relevant methodology is discussed in Section I1l. The findings of the study are
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discussed in Section IV. Section V concludes the study with relevant policy
recommendations.

Il. Review of Literature

In general, regional integration has been considered a powerful means to promote economic
growth and development in various developed and developing countries. But over the last
many Yyears, trade has been an engine of economic growth and development in various
countries. This trade mechanism has also been strengthened and liberalized since the
inception of the WTO’s General Agreement on Tariffs and Trade (GATT) among the willing
trading partners in the world economy.

This existing literature on the subject matter reveals that regional trade can be promoted
through various trade-related measures. [22] examines both the short-run and long-run
relationship between Pakistan’s GDP and its exports over a period of 1975-2010 and
concludes that the growth in GDP over a period of time expands the exports in Pakistan. This
analysis also suggests that there is a need to increase production and output to enhance trade
volume for the long-term growth process.

Depending on the structure of the economies, some of the studies have used the gravity
model approach to examine the growing effects of trade among willing trading partners. By
using a gravity model approach, [23] estimate and examine trade flows for India and BRICS
countries by using a dynamic gravity model over a period of 1990 to 2010. In their analysis,
they find that over a period, the trading partners have increased their economic performance.
It is also revealed that transportation costs remained a hindrance to the promotion of trade
among BRICS countries.

[24] extend their analysis by including various factors such as common language, borders,
and colonial history and conclude that the trade had a positive effect on their partner
countries’ GDP during 2004-2013, both in the short run and long run. In their analysis, it is
also revealed that distance is negatively affecting their trade flows over a period of time.
Trade liberalization is considered a powerful tool to increase growth and development
processes in many developed and developing countries.

[25] examine the patterns of exports and imports between the Russian Federation and East
Asian economies, namely, the People’s Republic of China, Hong Kong, China, Macau,
China, Japan, the Republic of Korea, and Mongolia, over a period of 2001 to 2017 by using
the gravity model. In their analysis, it is evident that GDP and income are more relevant for

export patterns from the Russian Federation to the East Asian economies as compared to
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other variables. It is also evident that the Russian Federation’s export pattern with the East
Asian region follows the hypothesis of Linder (1961), while the Russian Federation’s import
pattern aligns with the Heckscher-Ohlin (H-O) hypothesis.

By using the cointegration and error correction model [26], we can analyze how
Bangladesh’s economy gained growth and development when they liberalized their exports in
the world economy during the time period of 1974-1995. This analysis reveals that there is a
long-term relationship between goods exports, export prices, the exchange rate, trade
liberalization, and economic growth.

Panel data analysis provides more information than time series and cross-sectional data
analysis. Moreover, during panel data analysis, estimators remain consistent and reliable, and
henceforth, statistical findings remain generally valid.

By using the same token, a panel of 13 countries [27] examined trade flows by including
various factors such as land, capital, labor, population, GDP, distance, and remoteness during
2002-2019. In their analysis, it is evident that bilateral trade has a significant effect on
trading countries over a given period. Further, it is also found that pool mean group (PMG)
model results reveal that the GDP, distance, land, endowments, capital, trade volume, and
population size negatively affect their sharing of trade volumes during the given period.

The available literature on trade and growth is no doubt quite important, but it covers relevant
aspects regarding the trade potential of Pakistan with the rest of the world. Moreover, the
existing studies examine the trade potential of Pakistan with other countries to determine
whether trade is beneficial or not for the economy of Pakistan. But to protect its domestic
industry, Pakistan must spend hours developing its production and level of output as per
international standards to capture various other regions throughout the globe.

To further fill the theoretical and empirical gap, this paper significantly contributes to several
keyways. Firstly, it distinguishes itself by deliberately adding value to existing knowledge
instead of redundantly readdressing established concepts. Secondly, it addresses the gaps in
the literature by navigating through mixed conclusions regarding the impacts of GDP,
population, distance, and integrated infrastructure on total trade. Thirdly, the inclusion of
panel data spanning from 1990 to 2021 sets this study apart, marking it as the first of its kind
to focus on specified economies while incorporating various crucial factors. Moreover, the
meticulous application of advanced econometric techniques, such as the panel ARDL
approach and cointegration tests, enhances the robustness and reliability of the study's

analytical framework. Overall, the paper's findings emphasize the urgent need for Pakistan to
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explore new potential markets within specific regions, making it both timely and impactful
for the nation's economic trajectory. These contributions collectively illuminate the trade
nexus and its pivotal role in realizing sustainable development goals in a developing country

like Pakistan, thereby providing valuable insights for policymakers and researchers.

I11. Methodological Framework and Data Description

Methodological Framework

It is evident that regional trade is an integral part of the growth and development process
among willing trading partners. The trading partners directly or indirectly integrate with each
other to enhance their trade potential and access international markets through the provision
of their domestic production by using optimal and efficient trade channels. The existing
literature on trade expansion reveals that, depending upon the structure of the economies, the
potential of trade flows for regional economies may be examined by utilizing Newton’s

gravity model. The fundamental gravity model is:

F=G— @)
] Dj

In the above model, F;; is the force of attraction between two bodies, i and j with masses M;
and M; respectively. Djj shows the distance between the trading partners. G stands for
gravitational force. The gravity model is used to examine and evaluate how changes in
policies may affect the flows of trade among trading nations. It works on the principle that
the trade volumes between two countries are determined by their respective sizes (measured
in terms of their GDP) and the existing distance between them. In this regard, Bergen (1962)
and Poyhonen (1963) modified the gravity model to examine the trade flows between trading
partners. In their modifications, the volume of total trade acts like a gravitational force
between the two trading partners. This total trade volume is directly related to the masses of
the concerned economies, which can be measured in terms of their respective GDP, and
inversely related to the distance between them, which can be shown as:
Tij =p m 2
D;

In the above equation, S is treated as a constant of proportionality. Tj; is the total trade volume
between i (source) and j (destination) countries. Y; and Y; are the masses of the respective

countries, measured in terms of their GDP. D;; shows the distance between the trading
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partners. In other words, in the language of international trade, the gravity equation reveals
that the total trade between two economies is proportional to their respective sizes (being
measured in terms of their respective GDP) and inversely proportional to their geographical
distances.

The framework of the gravitational model is used to examine the trade flow behavior of

various cross-sectional units over a period. In this regard, the customized Newton’s

gravitational law of force can be represented as follows:

3)

= y{GDPifl *ﬂGDijz ]
D,”

In this equation, for a given period and respective countries, if and j, where y is gravitational
force, TT is total trade, GDP measures the sizes of the trading economies, and D shows the
existing distance between them, Moreover, f’s are various parameters that need to be
estimated to examine the extent of effectiveness. The above relationship (3) shows that,
ceterus peribus, the total trade is proportional to their GDP and inversely related to the
distance of the concerned economies. By taking the logarithm of both sides:

logTT;, =logy + B, 10gGDP, + ,logGDP, + g,logD;  (4)
Where f3 < 0. If it is assumed that log y = f,, then above relationship can be written as:

logTT,, = B, + B, 10 GDPR, + f3, log GDP;, + S;log D;; (5)
It is evident that, besides the level of GDP and distance of trading nations, the total trade is
also affected by various other unknown factors both across time and space, which are not
directly examined during regression analysis. Then the relationship (5) can be written as:

IogTTijt =, + B, 10g GDP, + S, log GDP, + 3, log D; + 44 (6)

Where Wi shows both time series and cross-sectional unit’s factors, affecting panel data
regression analysis.

In general, it is evident that due to geographical differences, regional trade is affected by
various social, economic, and locational factors, such as the common border, ethnic behavior,
common language, geographical distances, available infrastructure, trade agreements, and
population. To examine the effectiveness of various factors on total trade, the augmented
gravity model can be written as:

logTT,;, = 3, + B, 10g GDP, + B, log GDP;, + $3,1og POP, + 3, log POP; + 3; logWDIST; + @)
B 10g INFR; + 3,CBOR; + B,CLNG; + B,LDLCK;; + B,ETHN, + BWTO, + 11,
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As stated above, in this equation, for cross sections i and j during t time, GDP shows gross
domestic product, POP shows population growth, WDIST shows weighed distances, INFR
stands for available infrastructure, CBOR shows common border, CLNG shows common
language, LDLCK shows land lock, ETHN shows ethnicity, and WTO shows membership
with WTO. £ s is the estimated parameters.
Research Estimation Strategy
To meet the objectives of the study, initially the study will analyze the integration order in
our gravity model, which is required for the panel-cointegration test. The study utilized
Levin-Lin-Chu (LLC) (1993) and Harris-Tzavalis (1999) unit root tests, respectively. It is an
improved variant of the Augmented Dickey-Fuller (ADF) unit root test, determining if a time
series is stationary (with no unit root). Both the LLC and HT panel unit root test equations are
as follows:

ATTje = iy piTit—1 + Zk=1MikATie—k + A + 03 + Wye (8)

In this scenario, under the null hypothesis, it is assumed that each variable has a unit root.
Rejecting this null hypothesis will ensure a stationary series. To determine panel
cointegration among the variables, we utilized the Kao and Pedroni cointegration tests
developed by [28-30], respectively. Furthermore, we employed the Hausman test, proposed
by [31], to choose between the PMG and MG estimators. This methodology is dynamic and
heterogeneous and addresses the features of individual cross-sections of the panel. In the
panel dataset with periods where t = 1,..., T and countries where i = 1,..., N, the following

panel ARDL (p, g, g..., g1) model is estimated:
TTije = 6; + Z?:M“ij Tit-1 + Z?zo 0ij Yie1 + pi + &5 ©)

T;; (k x 1) demonstrate the vectors of the regressor group i, In the above-mentioned panel

ARDL (p, q, q...... , ql) model. ; A;; indicates the scalars in the equation; and 6;;

ij
demonstrates the (k x 1) coefficient vector and finally, y; indicates the fixed effect, the
coefficients of the lagged regressand, i.e., T. We included the Vector Error Correction Model
(VECM) in all groupings of nations after confirming cointegration. This integration allows
for a more comprehensive analysis of the relationships between variables.

ATTj, =

@©i(Tie—1 — Yy q) + Z?;ll B ATy + 292007 AY e+ +

]:
Eit (10)
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. : 8, ;s
In the above equation, ¢; =—(1-%"_,8y) ai= X7, ”/1 _y B Bij=
— Y1 Bim J = 123, ,p—1,and 0 ;== X1 . 0, j=1,2.3,....9-L.

Furthermore, ¢; (the error correction term) in the equation above shows, the speed of the
adjustment. If error correction adjustment speed is zero (i.e., ¢;= 0) then the error correction
term is expected to be significant and negatively signed, indicating a return to long-run
equilibrium based on the variables included in the hypothesis. The term o' represents the
long-term relationship between both the regressor and the regrassand. Finally, we have:

ATTyje = 8o+ @1,[Tir—1 — a;(GDPy + POP, + WDIST;, + INFRA;; + LDLCK;, +

CLANG;, + +ETHN;, + CBOR;, + WTO0;)'| + XPZ} By AT; ey + X925 07 jAGDP,_

2920 07 APOP,; + X920 0" AWDIST,; +27206";AINFRA;_; +

zq 19* JALDLCK;j + 292 19* JACLANG;, J+2°’ 19* JAETHN;_; + $9206";A CBOR;_; +
/—Oq—lﬂ*ZJA WTOit—j+ wi+e&it (12)

The Mean Group (MG) estimator for panel data was created by [32], and it can handle
different intercepts, slopes, and error variances across different countries [33, 34]. The PMG
estimator was then created, which combined the average and the pool characteristics. The
PMG technique reveals that the variable coefficients and error variations tend to differ within
groups of countries in the short run. In the long term, however, the coefficients of the
regressors show similarity across these groups. This distinction allows for a clearer
understanding of the dynamics and relationships between the study variables.

This study utilizes VAR tests [35] to address the problem of endogeneity. Panel vector
autoregressive (VAR) models use endogenous variables to create a flexible framework. This
method estimates simultaneous system parameters using panel data. The panel VAR model
includes lagged dependent variables and endogenous-exogenous interactions for a more

comprehensive data analysis. The model is estimated as:

ATT;j, = ao + E a; Lt]+E aZ}GDPltl-I_E: a3 POPy-
]— ] 1 ] 1
+ E @y, WDIST,_; + E as; INFRA;,_|

p p b
+ Z (g LDLCK,_; + Z ty CLANG,._; + Z otg ETHN;,_,

p P
+ E Qg . CBORDlt_] + E A0 : WTOit_]‘ + )li + V¢
j=1 7 j=1

+ Eit (1 2)
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The above equation for the panel VAR model shows that gross domestic product, population
size, weighted distance, integrated infrastructure, landlocked, common language, ethnicity,
common border, and WTO membership are all functions of the lags of endogenous and
exogenous variables while controlling for country- and time-specific effects using the
autoregressive distributed lag (ARDL) technique. Where, A; +y: + ¢&;; demonstrates
country-specific, time-specific, and white noise components. This approach allows us to
account for the unique characteristics and temporal variations present in the data, resulting in

a clearer analysis of the relationships between variables.
p-1 p-1 p-1
ATTijt = Qy + z ale Ti,t—j + z (ijA GDPit_]' + Z (X3jA POPit_]'
j=1 j=1 j=1
p—-1 p—-1
+ Z ay AWDIST;j + z a5 ;A INFRA;
j=1 j=1
p-1 p-1 p-1
+ Z a6jALDLCKit_]' + Z a7jACLANGit_]' + z angETHNit_j
j=1

j=1 j=1

p—-1 p—-1
+ Z ang CBORDlt_J + Z aleA WTOit—j + }{ECTit—l + & (13)
j=1 j=1

As a result, the VECM equation includes several variables, such as the lag length for both the
regressor and regrassand, represented by p-1; A shows the adjustment speed of the error
correction term, ECt;,_, is the lagged level of cointegration, and ¢;; is random error.
Furthermore, the study has estimated the Pesaran CD test for the given panel to examine the
cross-sectional effect (Pesaran, 2004).

Data Description:

The methodological framework reveals that in this study, total trade is considered a
dependent variable. Whereas, both for source and destination, independent variables include
gross domestic product (GDP) [36], population [37], common border, common language,
ethnicity, distance [38], landlocked, world trade organization (WTO), and available
infrastructure [39], which are considered independent variables. In this study, common
border, common language, ethnicity, landlocked, and WTO will be treated as dummy
variables [40-42]. Data on GDP, population, and infrastructure will be collected from various
issues of the World Development Indicators. In this study, weighted distance will be used as

a proxy for distance. Mathematically, weighted distance is determined as:WDIST;;.=
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t)/Z GDP, where WDIST;;; is the relative (weighted) distance among trading

nations , DIS;j; is the actual geographical distance, GDP;, is the gross domestic product of

country i (Pakistan) at time t, ), GDP;.and is the sum of all GDPs in Pakistan during the study

time period [43, 44]. Table 1 describes the description of variables.

Table 1: Description of Variables

Name of Variable Description of Variable Expected sign | Data Source
TT;; Total trade flows between country i and j World Development
Indicators
GDPij Gross domestic Product for country iand j | Source country | World Development
(Proxy for measuring of size of economy) | (+, -) Indicators
Destination
country (+)
POPij Total population of country i and j +ive , -ive World Development
Indicators
WDISTij Weighted distance between country i and j -ive CEPII
INFRAIj Infrastructure between country i and j +ive World Development
Indicators
CBORDIj D =1 Ifiand j share the border +ive CEPII
(Dummy Variable) = 0 otherwise
LDLCK D=1Ifiandjlandlocked -ive CIA (The World Fact
(Dummy Variable) = 0 otherwise book)
CLANG D =1 Ifiand j share a common language +ive CIA (The World Fact
(Dummy Variable) = 0 otherwise book)
ETHN D =1 Ifiand j same ethnicity +ive CIA (The World Fact
(Dummy Variable) = 0 otherwise book)
WTO D =1 Ifiandj member with WTO +ive World Trade
(Dummy Variable) = 0 otherwise Organization

In general, the above table shows that Pakistan's population can have either a positive or
negative effect on its self-sufficiency and ability to utilize external resources. A larger
population can lead to economies of scale with higher domestic absorption capacity. BRICS
countries with larger populations are likely to have a higher import demand, resulting in a
positive population coefficient. The weighted distance between the trading partners indicates
the level of trade resistance or the ability to continue trading despite transportation costs.
Since transportation costs increase with distance, it is expected to have a negative effect on
trade. The available infrastructure indicates the comprehensive level of infrastructure of both
Pakistan and its partner in areas such as (i.e., transportation, communications, and energy)
and is rated on a scale of 1 (highly underdeveloped) to 7 (efficient) [45, 46]. Meanwhile,
regression analysis includes five dummy variables for various factors such as landlocked,
common language, ethnicity, common border, and WTO membership.
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IV. Results and Discussion

This section demonstrates the estimated results and their discussion with existing literature.
To set the stage, table 2 shows the descriptive statistics of all given variables. Descriptive
statistics normally show data variability and its dispersion. It includes the mean, standard

deviation, minimum, and maximum values.

Table 2: Descriptive statistics

Variable Obs Mean Std. Dev. Min Max

TTj; 160 3.0778 0.1676 2.7298 3.6199
GDP;; 160 1.5705 1.7672 1.0143 7.7058
GDP;; 160 5.2366 3.3615 0.3878 14.5310
POP;; 160 2.2768 0.6205 1.2040 3.2974
POP;: 160 0.9790 0.6181 0.0130 3.0783
WDIST; 160 -1.2366 0.2780 -1.8153 0.7683
INFRA;; 160 1.2366 0.2780 1.81530 0.7683

The descriptive statistics indicate that the average trade flow is 3.0778, with the smallest
and greatest values of 2.7298 and 3.6199, respectively. The average value of the gross
domestic product of the host country is 1.5705, with the smallest and highest values of 1.0143
and 7.7058. Moreover, the average value of the GDP of the trading country is 5.2366, with
the lowest value of 0.3878 and the maximum value of 14.5310, respectively. The average
value of the population of Pakistan is 2.2768, with a standard deviation of 3.3615, while the
smallest and greatest values are 1.2040 and 3.2974, respectively. The population of the
trading countries has the smallest and largest values of 0.0130 and 3.0783, with an average of
2.2768. Moreover, the average value of the weighted distance is -1.2366, ranging from a low
of -1.8153 to a high of 0.7683. Subsequently, the integrated infrastructure shows an average
of 1.2366, with low and high values of 1.81530 and 0.7683.

The correlation analysis shows the direction and degree of association between the given
variables. Accordingly, Table 3 shows the correlation matrix of the given variables.

Table 3: Correlation Matrix

Variables TTlJ GDPit GDPit POP” POPii WD'ST” |NFRA”
T, 1

GDP; -0.594** | 1

GDP;; 0.369** | 0.129 1

POPj; -0.569** | -0.140 0.153 1

POP;; 0.441** | 0.753** -0.511** | 0.222 1

WDISTj -0.426** | -0. 580** | -0.219*** | -0.238 -0.391** | 1

INFRA;; 0.248*** | -0.412** | -0.289*** | -0.271 -0.391** | 0.098 1

**&*** show 5 per cent and 10 per cent level of significance.
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The correlation results show that trade flow positively correlates with the gross domestic
product and integrated infrastructure. Weighted distance, the host country's population, and
gross domestic product indicate a negative correlation with trade flows.
Table 4 shows results regarding the tests of multicollinearity for given variables, i.e., GDP,
population size, weighted distance, and integrated infrastructure. Based on our analysis, we
find that the tolerance values of the independent variables are greater than 0.20, while the
VIF (variance inflation factor) values are below 5, hence the results reveal that there is no
problem of multicollinearity. Moreover, it is also evident that the regressors are uncorrelated
with the error term.

Table 4: Tests of Multicollinearity

Variables VIF Tolerance values
POP;j; 1.13 0.886338
INFRA; 2.88 0.347048
WDIST;; 1.25 0.802691

GDP;; 1.19 0.840667

POP;j; 1.15 0.869274

GDP;; 1.11 0.896918

Mean VIF 1.78

The unit root tests are applied to examine the stationarity of given variables. As stated

previously, this study is examining the stationarity of data series through LLC and HT unit

root tests for a given panel of data. Table 5 shows results regarding unit root tests as follows:
Table 5: Panel Unit Root Tests

Levin-Lin—Chu Test Harris-Tzavalis Test

At Level At First Difference | At Level At First Difference
TTjj -12.292 -5.834*** 15.238*** -2.739***
GDPj; -5.834 -7.088*** -2.047*** -2.686***
GDP; -2.946 -6.008*** 4.729%** -2.697***
POP;j; -2.654* -7.035*** -6.261 -3.928***
POP;; -4.665*** 6.164*** -12.469*** -2.875 ***
WDIST;; -3.378* -3.899*** -0.882*** -4.983***
INFRA;; -0.354*** -12.292%** -0.828 -0.881***

*p < 0.05; **p < 0.01; ***p < 0.001
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Table 5 demonstrates the findings for two frequently utilized unit root tests.
Before using the ARDL model, it is important to check whether it is stationary or
not. The results of the Levin-Lin-Chu unit root test demonstrate that the trade
flows, GDP of host and partner countries, and population of partner countries are
not stationary at level I (0), while only the population of the trading country,
distance, and integrated infrastructure are stationary at level I (0) and first
difference I (I). At the difference level, all variables are found to be stationary.
The Harris-Tzavalis unit root test indicates that the host country's population
size and integrated infrastructure have unit roots at level I (0). However, all
series become stationary after their first integration order (I) at a 1%
significance level. suggesting that the variables are stable at both the level and
first difference, suggesting the use of the panel ARDL model for the subject
analysis. It is evident that cross-sectional dependency is used to examine the
strengths or weaknesses of various factors.
Table 6 presents the assessment of cross-sectional dependence among the variables. The CD
(cross-sectional dependency) test results indicate that all variables are stable, rejecting the
hypothesis of no cross-sectional dependency and suggesting that the trading nations have
cross-sectional dependency over a period.

Table 6: Cross-Sectional Dependency Test

Variables CD test Correlation
TT; 7.5700* 0.4230
GDP;; 17.890* 0.8654
GDPj; 3.2300* 0.1810
POPj; 17.890* 0.6433
POPj; 8.5900* 0.4800
WDIST;; 17.8900* 0.9860
INFRA; 17.6300* 0.8960

*p <0.05

The results of the Kao and Pedroni cointegration tests are presented in Table 7. The data
provide evidence that cointegration exists across regressors and regressands throughout the
sample of study nations. In this test, the null hypothesis of no integration was evaluated using
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an enhanced version of the Dickey-Fuller approach. The alternative hypothesis was also
considered. This test confirms the existence of intercepts for cross sections and homogeneous
coefficients for first-stage regressors. The findings of both the Pedroni and Kao tests suggest
that cointegration is significant, indicating the presence of integration among the research
variables. This finding is consistent with the hypothesis that integration exists. This study
also employed the Westerlund (2007) cointegration test because it utilizes the bootstrap
approach to eliminate cross-sectional dependency effects among variables. The results in
Table 7 show that co-integration exists, confirming the long-run relationship between
research variables. The significance P-value shows that HO was not accepted, which suggests
that there is cointegration and a long-term connection between the study variables.
Table 7 Panel Cointegration Tests

Statistics p value

Kao Cointegration Test

Modified Dickey-Fuller t stat: -3.8919 0.0203
Dickey-Fuller t stat: -2.9455 0.0253
Augmented Dickey-Fuller t stat: -2.5601 0.0259
Unadjusted modified Dickey-Fuller t -5.6259 0.0000
Unadjusted Dickey-Fuller t -3.3393 0.0000
Pedroni Cointegration Test

Modified Phillips-Perron t stat: 3.0462 0.0014
Phillips-Perron t stat: | -3.0799 0.0001
Augmented Dickey-Fuller t stat: -5.0358 0.0000

The findings of the pooled mean group ARDL in the short- and long-run elasticities of total
trade flow with GDP, population size, weighted distance, integrated infrastructure, common
border and language, landlocked status, ethnicity, and WTO membership are summarized in
Table 8. The Hausman's test is used to determine the best estimation method between PMG
and MG. The Hausman chi?revealed that the PMG estimation was more accurate than the

MG estimation.
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Table 8: PMG Estimators

Variables Coefficient | Std. Dev. | Z value | p value
Long-Run Coefficient
GDPy 0.3618*** [ 0.1239 | 2.9195 [ 0.0061
GDP;, 0.9024* 0.4465 | 2.0212 | 0.0523
POP;; -0.4217*** [ 0.0491 | -8.5886 | 0.0000
POP;; 0.7091*** | 0.2571 | 2.7580 | 0.0095
WDIST;; -0.7148* 0.2837 | -2.5197 | 0.0173
INFRA; 0.8398*** | 0.2358 | 3.5614 | 0.0011
CBORD;; 0.7693*** [ 0.2653 | 2.9008 | 0.0069
CLANG;; 0.2816 0.0420 | 0.6704 | 0.6667
IDLCK;; -0.8362*** [ 0.2513 | -3.3275 | 0.0023
ETHN; -1.4802*** [ 0.2837 | -5.2179 | 0.0000
WTO;; 0.7622*** [ 0.113 6.7445 | 0.0000
Short-Run Coefficients
ECT (-1) -0.4487*** [ 0.1397 | -3.2118 [ 0.0012
GDP;; -0.4863*** | 0.1641 | -2.9634 | 0.0057
GDP;; 0.6631*** | 0.7781 | 0.85218 | 0.0000
POP;; -0.1397** 0.0443 | -3.1534 | 0.0001
POP;; 0.1585*** [ 0.0486 | 3.2652 | 0.0027
WDIST; -0.7119*** | 0.1837 | -3.8753 | 0.0004
INFRA;; 0.4678*** [ 0.1134 | 4.1252 | 0.0003
CBORD;; 0.5873*** | 0.265 2.2162 | 0.0044
CLANG;; 0.2196 0.945 0.2324 | 0.8178
IDLCK;; 0.8276*** [ 0.2513 | -3.2934 | 0.0024
ETHN; -0.3319** 0.1238 | -2.6809 | 0.0115
WTO;; 0.6398*** | 0.3358 | 1.9053 | 0.0057
Constant 1.1608 0.3819 | 3.0395 | 0.0021
Hausman chi? 6.8392 p value 0.0012
*p < 0.05; **p < 0.01; ***p < 0.001

The results show that a short-term relationship between Pakistan's gross domestic product
and the trading nation has a negative effect on bilateral trade performance. On the other hand,
a long-term relationship has a positive effect and is still statistically significant at the 5%
level of significance. This is interesting because when GDP goes up, trade between trading
partners goes up by 0.3618 percent and 0.9024 percent, respectively. These findings provide
evidence that larger economies of trading partners are linked to higher levels of bilateral

trade.
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It is suggested that Pakistan concentrate on enhancing the investment environment within the
country, fostering conditions that attract foreign direct investment. It is important to prioritize
the expansion of bilateral trade agreements while simultaneously reducing trade barriers
among trading partners, including tariffs and non-tariff barriers. Additionally, offering tax
incentives to investors can serve as a stimulus for investment in various projects and
contribute to the growth of trade opportunities in host nations. Our results align with the
findings of previous studies [47, 48], which showed that an increase in the host country's
GDP corresponds to greater purchasing power and the ability to accommodate imports.
In contrast, an increase in the trading countries’ income will result in a higher production
capacity and an increased ability to export. When considering a country's trade relationships,
it is important to consider both its size and population. Contrary to popular belief, having a
larger population does not always result in increased trade. Research has shown that higher
production costs and a lack of motivation to engage in trading activities can hinder the
potential benefits.
The PMG panel ARDL model results revealed that Pakistan's population had a statistically
significant negative influence on bilateral trade performance in the long run.
These results aligned with those of [49, 50], who also observed a negative correlation
between population size and trade volume. However, there are differing opinions on this
matter, as [51] have found evidence of a positive effect on trade volume. In addition, the
coefficient for the population of the trading countries is positive and shows significant
associations with the long-term effect of population size on total trade flow. Furthermore, our
data demonstrate that a 1% increase in the population size of a trading partner enhances trade
performance by about 0.7091% in the long term.
Our results demonstrate that population size strongly influences the long term; however, this
influence is weaker in the short-term. These results aligned with those of [52].
The estimated results of distance demonstrate a negative and significant association with
trade volume. It is evident that due to variations in distance, both short-run and long-run trade
volumes between Pakistan and its trading partner change by 0.7119 percent and 0.7148
percent, respectively. Our results, aligned with those of [14, 36], suggested that international
trade performance is affected by transportation costs. Due to the higher cost of shipping
products over long distances, countries farther away trade less. In another study [53], it was
estimated that the distance negatively and significantly influenced trade between Pakistan and

China.
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The short- and long-run findings obtained from the PMG analysis demonstrate a statistically
positive and significant association between economic growth and integrated infrastructure in
trading countries. These results align with the gravity model of trade, which posits that
infrastructure plays an important role in augmenting trade flows and fostering economic
growth. It is evident that integrated infrastructure leads to approximately 0.8398 percent and
0.4678 percent enhancements in long- and short-term trade performance, respectively.

Our findings aligned with those of [54], who found that good infrastructure leads to increased
regional trade and economic growth. Additionally, [36, 55] give similar conclusions,
suggesting that Pakistan should transition from labor-intensive, low-value-added
manufacturing to technology-intensive, high-value-added manufacturing. These findings
align with trade literature, which emphasizes that well-developed infrastructure plays a
crucial role in boosting exports and imports of goods and services, thereby positively
impacting a country's trade potential.

The study also found that modernizing cross-border facilities, such as paperless trade, one-
stop customs procedures, and single-window systems, can reduce trade costs and time
between countries. The long-run effect of border crossings on bilateral trade was even more
significant. Our findings are consistent with the research conducted by [36, 56], highlighting
that borders and cultural similarities positively affect economic growth. Specifically, our
findings highlight the increasing trading connections between Pakistan and its neighboring
countries, indicating a positive border effect. However, in the case of India, the positive
border effect may be diminished despite its status as a neighboring country. This can be
attributed to various trade barriers, including tariffs and non-tariff barriers, which hinder trade
relations between the two nations. Additionally, military conflicts and political tensions
between Pakistan and India further inhibit their trade relations. These observations align with
the trade literature, which suggests that trade barriers can impede trade despite countries'
geographic proximity.

The results of the common language show that the common language (the native language of
the bordering economies) had a positive but statistically insignificant effect in the short run
and long run, varying between 0.281 and 0.219. The findings on common languages
demonstrate that countries with a common language have no favorable influence on
Pakistan's trade performance. These results contradict the findings of [24, 57] who found

significant results for trade between India and its trade partners.
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The study reveals substantial evidence that ethnicity, membership in the World Trade
Organization (WTQO), and landlocked status have notable effects on trade flows, persisting in
the short run and long run. Based on the PMG estimators, our findings indicate that a one-unit
decrease in the ethnic similarity between nations corresponds to a short- and long-run
decrease of 0.3319 and 1.4802 in the trade performance of the countries, respectively.
Moreover, ethnic divisions can pose trade barriers, impeding its progress. Our results align
with [57] findings, which suggest that ethnicity can hinder trade and reduce bilateral trade for
countries in the region.
The coefficient for landlocked status is -0.8276 and -0.8362 in the short run and long run,
indicating that landlocked countries have lower levels of trade than their non-landlocked
counterparts. [58] found that landlocked countries face greater logistical and transportation
costs, which can limit their ability to engage in international trade.
The WTO estimates show that WTO member countries tend to have high levels of trade in
both the short and long term, with coefficients of 0.6398 and 0.7622, respectively. This
supports the idea that the WTO plays a role in promoting global trade through its regulations.
The Error Correction Term (ECT) coefficient was also negative and significant, indicating a
long-term relationship between the variables. The ECT coefficient of 0.44 suggests that any
differences between the variables will self-correct at an annual rate of 44 percent.
Table 9 demonstrates the panel VAR model results, which indicate that the gross
domestic product of the host and trading countries, the population size of the
trading country, and integrated infrastructure positively impact trade flows for
sample countries. Pakistan's trade performance demonstrates a significant and
positive relationship with its GDP. Specifically, income increases in BRICS
countries correspond to a 0.252 percent increase in Pakistan’s trade, resulting in
increased trade flows between the two countries. These findings indicate that
policies fostering economic growth and GDP enhancement in one country can
positively affect the GDP of another country. Further, the result shows that a 1
percent increase in the gross domestic product and population size of trading

countries can increase trade flow by approximately 0.1825 percent and 0.1930

percent, respectively. The findings of our study are consistent with the previous

investigations of [36, 55].
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Table 9 Panel VAR Results

Variables Coefficient Std. Dev. t-Statistic
GDPit (-1) 0.2525 0.0596 4.2314
GDPij: (-1) 0.1826 0.0730 2.5006
POP;jj (-1) -0.6488 0.2801 -2.3161
POP;; (-1) 0.1930 0.0984 1.9617
WDIST;j (-1) -0.5745 0.2287 2.5109
INFRA; (-1) 0.4767 0.2707 -1.7606

However, Pakistan's population size and distance have a negative impact on its trade
performance. Therefore, this study suggests that the government should lead policies and
initiatives to reduce population growth and boost economic competitiveness by investing in
education, healthcare, and infrastructure. Furthermore, our findings indicate that the
government should adopt policies that reduce the distance between two countries, such as
trade facilitation, which can speed up customs and trade operations. Digital networks and
telecommunications infrastructure can improve supply chain management and
communication. Governments can also promote customized logistics and trade zones near
borders or critical regions. Finally, bilateral or regional trade agreements and exporter
assistance can reduce trade obstacles and improve market access, boosting trade among
nations [59, 60].

Vector Error Correction Model (VECM)
Table 10 shows the panel VECM model results. The VECM results demonstrate long-term

and short-term results for all independent variables. Pakistan's population's domestic demand
negatively impacts short- and long-term trade, according to the VECM model. However, both
short-term and long-term population growth in trading countries indicates an expansion in
trade flows among the trading partners.

Table 10: Panel VECM Results

Long Run Result Short Run Result
GDPj: (-1) | 0.0447 D(GDPit (-1)) -0.0015
(0.0160) (0.1179)
[2.7830] [-0.0134]
GDPj; (-1) 0.4782 D(GDPjt (-1)) 0.0314
(0.0842) (0.0534)
[5.6780] [ 0.5873]
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POP; (-1) | -0.5778 D(POPi (-1)) -0.0245
(0.0685) (0.0453)
[-8.4300] [-0.5414]
POP; (-1) | 0.0923 D(POPj (-1)) 0.0671
(0.0963) 0.1108
[ 0.9586] [0.6056]
WDIST;(-1) | -0.8772 D(WDISTij (-1)) -0.0013
(0.00013) (0.0004)
[0.202] [-3.4981]
INFRA;(-1) | 0.0111 D(INFRAIj (-1)) 0.8064
(0.0286) (0.0771)
[ 0.3887] [ 10.4597]
ECT(-1) -0.01491
0.00702
[ -2.12525]

(Standard errors are presented in parentheses, while the t-statistics are denoted within square brackets)

Moreover, Pakistan's gross domestic product positively affects trade flow. However, in the
short term, our results show a decrease in GDP, which can harm the total trade flow with
partner countries. Despite this, Pakistan's GDP still significantly impacts trade flows. Further,
the findings of integrated infrastructure show a positive impact on trade performance,
indicating that it facilitates increased export and import flows of goods and services between
countries both in the short and long run. In conclusion, the study revealed a negative impact
of distance on trade among the examined countries. This indicates that greater geographical
distance leads to higher transportation costs and, subsequently, reduced trade flows. The
authors [61, 62] discovered similar results, indicating that distance has a significant and
negative impact on international trade.

V. Conclusion and Policy Recommendations

This study investigates the relationships between the gross domestic product, population size,
distance, integrated infrastructure, landlocked status, common language, ethnicity, common
border, WTO membership, and total trade flow of Pakistan and BRICS economies over a
period of 1990 to 2021. The Levin-Lin-Chu and Harris-Tzavalis tests are applied to examine
levels of stationarity between the variables. Cointegration tests, such as Kao (1999) and
Pedroni (2004), have been utilized for empirical purposes to estimate the objectives of the
study. The PMG estimator was determined to be most applicable via the Hausman test. The
pooled mean group analysis results demonstrated a positive association between a common

language and trade volume, indicating that countries sharing a common language tend to have
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higher trade volumes. Conversely, a negative effect was observed for GDP, population size,
and integrated infrastructure, suggesting that these factors could hinder trade between
countries.

Furthermore, it is shown that shared borders positively affect trade, while landlocked
countries are at a disadvantage when trading with coastal countries. Finally, the study
concludes that WTO membership positively affects bilateral trade due to lower tariffs and
other inducements. The results from panel VAR and VECM models show that GDP,
integrated infrastructure, and economic mass positively influence the total trade flow, while
distance has a negative influence. Landlocked status and ethnicity were found to have a
detrimental impact on trade flows.

Based on the findings, it is suggested that cross-border infrastructure be integrated to create
one-stop border posts and offer special trading privileges to landlocked countries. In addition,
Pakistan and other BRICS countries should open their economies through WTO membership,
allowing the countries to trade beyond their geographic and physical boundaries.

In the context of sustainable development, the United Nations' Agenda 2030 emphasizes the
significance of international trade in achieving the Sustainable Development Goals (SDGSs).
Goal 17 specifically calls for enhancing global partnerships for sustainable development,
including promoting a universal, rules-based, open, non-discriminatory, and equitable
multilateral trading system. The findings of this study align with the SDGs, highlighting the
importance of trade policies that contribute positively to economic growth and international
cooperation. This study has various limitations; there is a need to expand the application of
these frameworks to a broader sample of countries and trade determinants, fostering more

inclusive and harmonized policies.
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