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Competitiveness of Pakistani rice in international
market and export potential with global world: A
panel gravity approach
Muhammad Saqib Irshad1*, Qi Xin2 and Hamza Arshad1

Abstract: Rice is an important source for foreign exchange earnings for Pakistan’s
economy, keeping this fact in mind, this study is to calculate competitiveness of rice
export of Pakistan in international market compared to largest exporter countries
and this article is the first empirical attempt using a panel-gravity approach by
employing PPML technique and to find out potential countries for Pakistani rice
export to 144 countries over the period 2003–2016. The outcomes of this study
revealed that as compared to other major exporters of rice in the international
market, Pakistan had high competitive and comparative advantage in the exporta-
tion and production of rice. We confirm the positive relationship between rice export
of Pakistan and the main components of the gravity model, GDP of Pakistan and
trading partner, the difference in income, common border, and WTO membership
and an inverse relationship with distance, exchange rates and trade agreement. The
results for rice export potential suggest Pakistan still has plenty of rice export
potential with 109 countries and as such Pakistan can possibly reduce and gain
foreign exchange earnings to reduce the trade deficit by targeting these countries.
So as to utilize the potential benefits of rice exports, policy makers need to reinforce
the competitiveness in rice sector of Pakistan.
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1. Introduction
Rice is one of the most important food grains in the world, accounting for more than 20% of global
calories consumed and 31% in low-income countries. Therefore, policies that concern rice prices,
production, and trade have a large impact on the poor. In Pakistan, agriculture constitutes the
largest sector of the economy. Majority of the population, directly or indirectly are depending on
this sector. Agriculture sector’s contribution in Pakistan total gross domestic product (GDP) about
24% and accounts for half of the employed labour force and is the major source of foreign
exchange earnings. Generally, agriculture production is divided into two types, food crops and
cash crops. Farmers cultivated food corps for their own usage and cash crops cultivated for
commercial purpose. Similarly, rice is the second staple food after wheat and it is contributing
3.2% to agriculture and 0.6% in 2016 clearly dropped if compared with previous year’s 0.91% in
2013.

Rice is a staple food for approximately half of the world’s population and has the third upper-
most world-wide production as an agriculture commodity, subsequent to sugar cane and maize.
Rice production and consumption is concentrated in the Asian region with China, India, Thailand
and Indonesia are among the largest producers and consumers. Rice cultivation is well-suited to
countries with low labour costs and high rainfall, as it is labour-intensive to cultivate and requires
ample water. Pakistan is the world’s 10th largest producer of rice, following China, India, Indonesia,
Bangladesh, Viet Nam, Myanmar, Thailand, Philippines and Brazil and it is the 4th largest exporter
following India, Thailand and USA (FAO, 2017; ITC, 2017) see Figure 1. Since 2003 to 2016 Pakistan
produces an average of 7.89 million tones rice every year and it contributed about 9.2% to world
rice export (FAO, 2017; ITC, 2017). Most of the rice varieties are grown in the land of two provinces
Punjab and Sindh, where millions of the farmers depend on its cultivation, as it is their major
source of income.

The purpose of this study was to analyse the competitive position of Pakistan in World rice
export and to find out new markets for Pakistan by employing gravity model of trade. There are
many countries in the world where Pakistan’s rice exports are zero or very few, so we will highlight
those countries from where Pakistan can earn considerable foreign exchange and develop his
agricultural sector and create more job opportunities. There are very few studies on Pakistani rice
competitiveness in the international market. Abdullah et al. (2015) only incorporate RCA while
calculating Pakistani rice competitiveness and they did not mention the potential markets for
Pakistani rice. This study first calculated RCA of Pakistani rice and then calculates potential
markets for Pakistani rice by using panel-gravity approach. The gravity model turns out to be in
greatly accepted approach as it deals with all kinds of trade flows Anderson (2016), Anderson and
Yotov (2016). There are 144 countries in our gravity model over the time period 2003–2016. There
are many countries where Pakistan rice export is zero that may cause heteroskedasticity in trade
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data, to deal with this issue study uses Poisson Pseudo Maximum Likelihood (PPML) estimator by
Silva and Tenreyro (2006, 2011)). They argued that it performs splendidly in the presence of
heteroskedasticity and zero trade observation. Therefore, this study leads to make new research
results for policymakers and rice industry of Pakistan.

Its remainder proceeds as follows, Section 2 briefly explained the literature related to our study
and on gravity model theoretical to an empirical approach. The model specification, data sources
and methodological aspects are introduced in Section 3. While Section 4 reports and discusses
estimation results from RCA, RCA# and gravity model by using PPML estimation technique and the
potential markets for Pakistani rice exports. Finally, Section 5 winds up with conclusions with policy
implications.

2. Review of literature
There are very few studies on rice competitiveness and potential markets especially in case of
Pakistan. To measure the export competitiveness of 10 major rice exporters of the world, we
employed Balassa’s (1965) and Vollrath’s (1991) Revealed Comparative Advantage (RCA) compe-
titive index. A plenty of researchers such as (Balassa, 1989; Batra & Khan, 2005; Chen, 1995;
Hinloopen & Van, 2001; Irshad and Xin, 2015a; Irshad, Xin, Hao, & Arshad, 2017; Irshad and Xin,
2017a ; Laursen, 1998) have employed these indicators to estimate the export competitiveness
and comparative advantages for diverse data sets commodities among countries. Bender and Li
(2002) have examined the RCA indices between economies in East Asia, Southeast Asia and Latin
America over the period 1981–1997. There evidence strongly suggests that even though the strong
export performance knowledgeable by East Asian economies, they are trailing their comparative
advantage to the lower-tier economies in Southeast Asian and Latin America. Akhtar, Sharif, and
Shah (2009) have examined the global competitiveness of Pakistan’s fruit exports by employing
RCA index. Their results revealed that Pakistan has a huge comparative advantage in fruit exports.
Abdullah et al. (2015) examined the Pakistani rice export competitiveness over the period
2000–11compared with another major exporter of rice to the world. Their results revealed that
as compared to other major exporters of rice in the world, Pakistan had a highly competitive and
comparative advantage in the production and exportation of rice.

The first eminent study exploring trade flows goes back to Jan Tinbergen’s article “Shaping the
world economy: propositions for an international economic policy” long ago in 1962. He believed
that based on Newton’s gravity law, which is stated as the trade between two countries can be a
function of their economic sizes and distance between them Tinbergen (1962). Tinbergen’s theo-
retical foundation of this model was ameliorated by Linnemann (1966), Anderson (1979),
Bergstrand (1989), Deardorff (1998), Anderson and Wincoop (2003) and Guttmann and Richards
(2004). By the time, scholars originated the empirical econometric approaches of the gravity model
by using several actual and mannequin or dummy variables with regards to trade flows of various
economies. For example, Byers, Talan, and Lesser (2000) applied a thrifty gravity model for three
Baltic countries of Estonia, Latvia and Lithuania after the collapse of the Soviet Union. Their results
affirmed that the trade flows of these nations were not merely reduced, but also shifted to the
members of the former Soviet Union. Porojan (2001) attempted to discover the trade flows–spatial
effects nexus through the gravity model for the European Union (EU) and some of her potential
members. Baier et al. (2002) explain the endogeneity of international trade flows and free trade
agreements by employing gravity approach. Evenett and Keller (2002) theoretically explain the
success of gravity equation and they have proved that gravity is the best approach to modelling
trade-related flows. In another study, Martinez-Zarzaso (2003) evaluated the effects of preferential
agreements on the bilateral trade flows among 47 countries in several economic blocs and areas
during 1980–1999. Papazoglou (2007) endeavoured to discover potential trade flows for Greece to
the EU member states by employing a gravity model. In his conclusion, he stated that actual
export of Greece fall short of potential ones, while the opposite is true for Greek imports. Xuegang,
Zhaoping, and Xuling (2008) used the three explanatory variables GDP, GDP per capita and
Shanghai Cooperation Organization (SCO) to construct a gravity model for Xinjiang’s bilateral
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trade. Their outcome illustrated that all the three variables distress the Xinjiang’s bilateral trade.
Ekanayake, Mukherjee, and Veeramacheneni (2010) examined the trade diversion effects of the
regional trade agreements in Asia on intra-regional trade flows by using a gravity model and
annual data for 19 Asian countries during 1980–2009. The findings represented the negative sign
of ECO and positive signs of ASEAN, BA and SAARC RTAs. Another industrial sector level study by
Chen and Novy (2011) applied a gravity model to find out the trade integration across manufac-
turing industries in EU countries. They accomplished that substantial technical barriers to trade in
specific industries are the most important trade barriers. Yang and Martinez-Zarzoso (2014)
applied a gravity model to analyse the ASEAN–China free trade agreement (ACFTA) over the period
1995 to 2010. They conclude that the ACFTA leads to significant trade creation and a positive
relationship between exports and ACFTA is also confirmed in the case of both agricultural and
manufactured goods. Tang, Zhang, and Findlay (2014) investigated the features of traded services
in China by using the modified gravity model. They found that the law of comparative advantage
does apply to China ‘services trade. A study by Thorbecke (2015) estimated a gravity model to find
whether China’s exports to the USA are an outlier. The results of the assessment indicate that
these exports have been more than predicted in every year since 2005. Irshad and Xin (2017b)
employed gravity for examined South Korea’s international trade over the period 2001–16 by using
dissimilar estimation techniques. Their results showed that the trade pattern of South Korea
exports and imports relies on GDP, trade openness and regional trade agreements and bilateral
exchange rates while negatively influence by transportation cost and geographically landlocked
countries. Another research by Irshad, Xin, Shahriar, and Ali (2018) and Irshad, Xin, Shahriar, and
Arshad (2018) examined China’s trade pattern with OPEC member counties over the year
1990–2016 by employing gravity model. The results confirmed that China’s bilateral trade with
OPEC members positively impacts on GDP, GDP per capita, trade openness in China and WTO
member countries in OPEC, while negatively influence on trade cost and supports Linder
Hypothesis. In our study, we have employed two kinds of competitiveness indices and the gravity
model of trade for estimation Pakistan’s rice competitiveness and the potential markets for
Pakistan in global world.

3. Data and methodology
For this study, first, we calculate RCA and RCA# for the period from 2003 to 2016 for 10 major rice
exporting countries was extracted from Food and Agriculture Organization of United Nations and
International Trade Center (ITC). These 10 countries were selected on the basis of exports volume
of rice in 2016. To measure the export competitiveness of 10 major rice exporters in the global
market, we used Balasa’s (1965) and Vollrath’s (1991) RCA competitive index. By following Akhtar
et al. (2009) and Abdullah et al. (2015), in this study, we used two measures named as RCA and
RCA#. In order to measure the competitiveness, Balassa (1965) had developed RCA measure.
Afterwards, to avoid double counting problem and to measure the international competitiveness,
Vollrath (1991) developed RCA’s improved and comprehensive version RCA#. Bender and Li (2002)
had also used this sophisticated measure for international competitiveness. Akhtar et al. (2009)
and Abdullah et al. (2015) have defined RCA and RCA# as:

RCAijt ¼ ðXijt=∑XajtÞ=ðXiwt=∑XawtÞ (1)

RXAij ¼ Xij= ∑
l;l�j

Xil

 !
= ∑

k;k�i
Xkj= ∑

k;k�i
∑
l;l�j

Xkl

 !
(2)

RCAij# ¼ LnRXAij (3)

In above equation (1), RCAij is the relative competitive advantage of product i in county j in the year
t, Xijt is for total world export of product i in year t, similarly ∑ Xajt stands for total volume of

exports in country j in year t, and last one is ∑ Xawt is the total volume of world exports in year t.
The RCA index for measuring a comparative advantage (disadvantage) in the export of commodity
i by country j if it’s RCA recorded greater or less than one.
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Similarly,RXAij measured the relative export advantage, where ∑
l;l�j

Xil are the total exports of

the country minus the exports of rice. Likewise ∑
k;k�i

Xkj and ∑
k;k�i

∑
l;l�j

Xkl were world rice exports

and total rice exports minus rice exports of country j, correspondingly. Consequently RCAij#

Could be defined as the logarithm of the relative export advantage RXAij . A positive value indicates
a comparative/competitive advantage, while a negative value point towards a comparative/com-
petitive disadvantage.

The second part of this paper covers Pakistan’s rice exports to 144 countries over the years
2003–2016 for gravity estimation. Since last many decades, gravity model lingered very author-
itative tool for examining global trade. It’s encouraged by Newton’s law of gravity. Trade between
countries is directly proportional to their economic size while inversely proportional to trade costs.
Gross Domestic Product (GDP) is extensively used as a proxy for economic size to magnetize trade
among countries. On the other hand, direct distance as crow flies taken as a proxy for transporta-
tion cost as a resistance to trade. Many researchers use augmented gravity model with different
other variables to estimate different determinants of trade and develop its explanatory power.
Several potential inadequacies in the specification of gravity model were commented by succes-
sive researchers including potential endogeneity dilemma (Lee & Swagel, 1997; Trefler, 1993), zero
trade values dilemma (Hallak, 2006; Helpman, Melitz, & Rubinstein, 2008) and heteroskedasticity
problems by Hurd (1979). Clarification to endogeneity dilemma was suggested by (Baier &
Bergstrand, 2007; Magee, 2003) by introducing dissimilar types of fixed effects while estimating
gravity model. Silva and Tenreyro (2006) anticipated Poisson Pseudo Maximum Likelihood (PPML)
estimator for gravity model and argued that it performs splendidly in the presence of heteroske-
dasticity in trade data. Later on, Silva and Tenreyro (2011) provided evidence that PPML estimator
also has consistence results in the presence of zero trade observation.

The initial structure of the gravity model which was initiated by Tinbergen (1962) has the
following composition:

lnExpij ¼ β0 þ β1lnYi þ β2lnYj þ β3lnDISTij þ εij (4)

Where the export volume of country i to j (Expij) has a relationship with the GNP in county i (Yi) and
in country j (Yj); meanwhile, the distance between countries i and j (DISTij) is taken as a proxy for

transportation cost. “ln”is the natural logarithm and εij is the stochastic error term. The standard

gravity model once estimated provides with relatively good results. However, the real world
situation is not so simple to be represented by such a few factors. Over the years, numerous
scholars have developed the above basic form by using other real or dummy variables.

In our case, we have included specific variables in equation (4) then the gravity equation can be
written as:

RExpijt ¼ α0 þ α1lnYit þ α2lnYjt þ α3ln DISTð Þijt þ α4ln APYDð Þijt þ α5ln EXRð Þijt þ α6Contigijt
þ α7WTOijt þ α8TAijt þ εijt þ μt (5)

Where RExpijt Pakistan rice export to country j in year t, Yit; Yjt are the Gross Domestic Product
(GDP) of Pakistan and partner country in specific year. Similarly, DISTð Þijt distance between Pakistan

and partner country as proxy for transportation cost. APYDð Þijt Absolute per capita GDP differential

is using to measure the Linder and H-O hypothesis. The coefficient have a positive sign, countries
have the H-O bilateral trade pattern, while the negative sign of this variable can appear under the
Linder hypothesis. EXRð Þijt means bilateral exchange rates of Pakistan and the partner country. The

exchange rate has an effect on the trade surplus (or deficit), which in turn affects the exchange
rate, and so on. In general, however, a weaker domestic currency stimulates exports and makes
imports more expensive. Conversely, a strong domestic currency hampers exports and makes
imports cheaper Investopedia (2017). Contigijt a dummy variable for common border. If both
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countries shares common border then it takes value of 1 otherwise 0. WTOijt also a dummy

variable to access the effect of World Trade Organization (WTO) proxy for International Trade
Treaty (ITT) on Pakistan rice exportation to the global world. It takes value 1 if both countries are
the member of WTO at the specific year otherwise 0. To get the impact of trade agreements we
have taken one more dummy variable TAijt . If Pakistan and trading partner involved in any trade

agreement then it takes value 1 otherwise 0, as a proxy for political and economic relations. “ln”is
the natural logarithm, α0; α1; α2;α3; . . . :; α8 coefficients to be estimated and εij is the stochastic

error term. μt denotes time fixed effects. Table 1 explains all the variables with their expected signs
and data sources.

Equation (5) is valid only in case where RExpijt>0 and problematic when RExpijt ¼ 0 because log
of zero is not defined. Normally, there are many cases where two countries have zero trade for a
specific period of time. Recently, many studies advocated not to use log-linear model and pre-
ferred to choose poison models [Burger, Burger, Van Oort, and Linders (2009); Lateef et al. (2017);
Sun and Reed (2010); Silva and Tenreyro (2006); Westerlund and Wilhelmsson (2011)].

So, we have specified our model as follows:

RExpijt ¼ exp
α0 þ α1lnYit þ α2lnYjt þ α3ln DISTð Þijt þ α4ln APYDð Þijt
þα5 ln EXRð Þijt þ α6Contigijt þ α7WTOijt þ α8TAijt þ εijt þ μt

( )
(6)

In order to cope up endogeneity problem, we have estimated the equation (6) with time fixed
effects; it will also help to control different other macroeconomic factors like global economics
boom or recessions Silva and Tenreyro (2011); Lateef et al. (2017).

In our model, there are many countries where Pakistan appeared with zero rice export. Our main
purpose is to calculate gravity model and the potential markets for Pakistani rice. The coefficients
estimated from the gravity model are used to calculate the predicted rice exports of Pakistan, and
then these predicted rice exports are compared to the actual rice exports to see whether or not the
export potential for Pakistan exist. Equation (7) provides the methodology used to determine these
potentials.

REP ¼
Actual

Predicted

� �� 1
� �

Actual
Predicted

� �þ 1
� �
" #

(7)

Table 1. Description of variables

Variables Unit Type Expected Sign Data Source
RExpijt US$ 1000 Time-Variant – Food and

Agriculture
Organization, UN
Comtrade

Yit and Yjt US$ 1000 Time-Variant Positive WDI, World Bank

DISTð Þijt Kilometres Time-Invariant Negative CEPII database

APYDð Þijt US$ 1000 Time-Variant Ambiguous WDI, World Bank

EXRð Þijt – Time-Variant Positive WDI, World Bank

Contigijt (0/1) Time-Invariant Positive CEPII database

WTOijt (0/1) Time-Invariant Positive World Trade
Organization, WTO

TAijt (0/1) Time-Invariant Positive ARIC, Asian
Development Bank

Source: Authors’ Compilation
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Where REP stands for rice export potential of Pakistan in partner country. The plus one (+ 1) and
minus one (−1) in equation (7) are used standardize the export potential. Accordingly the reported
potentials will be between minus one (−1) and plus one (+ 1) where a positive index value (0, 1)
demonstrates a higher rice trade than what is predicted by the model and that the exports of rice
have reached or exceeded the potential level whereas a negative index value (−1, 0) reveals the
opposite scenario Mohmand et al., (2015). In another method to calculate Pakistan’s rice exports,
we will use the absolute difference between the potential and actual level of trade
ΔT ¼ Potential trade value� actual trade valueð Þ to forecast the future trade direction or potential
in new markets Gul and Yasin (2011). A positive value implies the possibility of trade expansion in
the future while a negative value shows that Pakistan has exceeded its rice export potential with
particular country. By using differentiation indicators, we can categorize those countries with
which Pakistan has potential for the expansion of rice exports or otherwise.

4. Results and discussions

4.1. RCA estimations
We shall discuss all the results in this section. We have calculated RCA for Pakistani rice exports
with the world and compare it with top 10 major rice exporting countries from equation (1).
Likewise, for RCA# we have estimated equation (2) to get a relative export advantage for
Pakistani rice in the world market. Finally, we have calculated gravity equation with the PPML
time fixed effects command to get potential markets for Pakistani rice.

Figure 2 contained the information about percentage contribution in financial terms of each
country over the time in overall rice exports of the world. Pakistan’s rice contribution in world rice
exports more in 2008 and 2010 as compared to other focus years. Pakistan did not formulate any
serious attempt to increase its percentage share in overall the rice exports. The average share of
Pakistani rice in world market 9.2% over the time 2003–2016, following by Thailand 24.1%, India
19.26%, Viet Nam 12.52% and USA 10.55%, respectively. Thailand had a major contribution to
overall world’s rice exports. India’s growth rate in rice exports also increased over time but the USA
has mixed kinds of results and its contribution to rice exports decreased since 2011.

The share of Italy had decreased in rice exports. Myanmar, China and Uruguay also appeared
with decreasing trends throughout the study period (Figure 2).

Figures 3 and 4 contained the information about competitiveness indicator (RCA and RCA#) of major
rice exporters in the world. It is witnessed that the competitiveness of Pakistani rice has the ability to
competemajor rice exporter in theworld. Thailandand Indiawere the largest Asian exporters of ricewith
47.82% of the world market share in 2016, while Pakistan ranked 5th with 9.2% share to the world total
rice export, but having the greatest share to rice export does notmean that Thailand and India have the
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greatest competitive advantage. Pakistan ranked at the top with an average value of RCA 66.4% and
RCA# 4.27% over the year 2003–2016. The highly acceptable Pakistani Basmati rice was itself a brand
image of Pakistan throughout the world and it was being exported to around 70 countries in the world
Abdullah et al. (2015).

The aroma and the length of the Pakistani rice give an exceptional competitive edge to Pakistan in
rice trade. Even though Pakistan had the highest competitive advantage over other major players of
the world in rice export, but the competitiveness of Pakistani rice showed variation in different years of
world export patterns because Pakistani producers and exporters were facing the burdens of high tax
rate, production cost, high prices and electricity shortage. Lacking Research and Development (R&D)
was also one of the major reasons behind the decline in rice exports competitiveness of Pakistan.

4.2. Gravity estimations

4.2.1. Panel cross-section dependence test
Cross-section dependence in macro panel data has acknowledged a lot of consideration in the
emerging panel time series literature over the past decades. This kind of correlation possibly will
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occur from worldwide common shocks with heterogeneous impact across countries, such as the oil
crises in the 1970s or the global financial crisis from 2008 onwards. Alternatively, it can be the
result of local spillover effects between countries or regions (Eberhardt & Francis, 2010; Moscone &
Elisa, 2009). Before estimating gravity equation, CD test should be tested to observe whether the
sample data are cross-sectionally dependent or independent. Otherwise, based on the assump-
tions (Breusch & Pagan, 1980; Pesaran, 2004), the results of our gravity equation would be
prejudiced and incompatible. In accordance with the time and cross sections in our gravity
equation, Pesaran’s (2004) residual CD test is calculated anchored in the pairwise correlation
coefficients Ĉij in this fashion:

CD ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

2
N N� 1ð Þ

s
∑
N

i¼1
∑
N

j¼iþ1

ffiffiffiffiffiffiffiffiffi
TijĈij

q

We have calculated CD test only for time-variant variables in our gravity equation because of CD
test unable to define in case of time-invariant variables (Rasoulinezhad, 2017; Rasoulinezhad &
Kang, 2016; Irshad, Xin, Shahriar, & Ali, 2018; Irshad, Xin, Shahriar, & Arshad, 2018). There are zero
values in our dependent variable and we have dropped dummies because it is not defineable in CD
test however we calculate it with the whole sample. Based on the result of Pesran’s (2004) CD test,
shown in Table 2, the null hypothesis (no CD in residuals) can be strongly rejected at the 5% level.
It implies that all the panel time series have strong evidence for cross-sectional dependence.

4.2.2. Gravity results and discussion
After confirming the cross-sectional dependency in our variables, the regression outcomes for
gravity equation (6) are presented in Table 3. To control for multicollinearity dilemma as suggested
in previous literature, we are breaking the gravity equation into three different groups to treat GDP
and income variables separately. However, there is no big difference to calculate income variables
separately or together as shown in Table 3. All the models are showing expected signs and highly
significance results however in this we only discuss and focusing at Model-VI because it is our
benchmark model and later we calculate potential based on coefficients estimated by Model-VI.

In order to cope up endogeneity dilemma, we have estimated the equation (5) with time fixed
effects; it will also facilitate to control different another macroeconomic factor like a global
economic boom or recessions Yang and Martinez-Zarzoso (2014). Our gravity model contains
Pakistan’s rice exports to 144 trading partners over the periods 2003 to 2016. Many countries
with zero trade and to deal with zero trade observations we have used PPML method as suggested
by Silva and Tenreyro (2006). The similar method was also used by other researchers specifically
for agricultural trade (Fadeyi, Bhata, et al., 2014; Sun & Reed, 2010). Table 3 represents the
estimation results which show that most of the variables appeared with expected signs and
significant level. Higher GDP of importer must have a positive and statistically significant effect
on trade because it depicts higher demand potential of importing country. Conversely, higher GDP
of exporter indicates higher production potential that may lead to higher exports. Our results
found this is true for rice exports of Pakistan at 1% increase in GDP Pakistan and trading partners

Table 2. Results of Pesran’s (2004) CD test

Variables Pesaran’s CD test Prob.

RExpð Þijt 26.13 0.00

Yð Þit 379.7 0.00

Yð Þjt 324.7 0.00

APYDð Þijt 32.28 0.00

EXRð Þijt 176.56 0.00

Source: Authors’ compilation from STATA 14.0.
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Table 4. Rice export potentials of Pakistan

Country Potential*
US$ 1000

Potential# Country Potential*
US$ 1000

Potential#

India 122,234.6 −1.000 Libya 6751.9 −0.810

Iran 45,791.3 −0.742 Tunisia 6751.2 −0.683

Nepal 26,887.4 −1.000 Mali 6724.2 −0.999

Korea Rep. 26,738.4 −0.988 Turkey 6671.1 −0.291

Uzbekistan 26,025.7 −1.000 Botswana 6466.2 −0.994

Tajikistan 25,168.4 −0.990 Equatorial Guinea 6460.5 −0.886

Japan 23,717.0 −0.937 Seychelles 6323.3 −0.774

Viet Nam 21,794.5 −0.984 Zambia 6015.2 −0.977

Kyrgyzstan 19,715.0 −1.000 Eritrea 5949.0 −0.998

Thailand 18,896.1 −0.948 Brazil 5873.7 −0.975

Macao 17,961.7 −1.000 Dominican Republic 5847.2 −0.999

Norway 17,722.4 −0.842 Namibia 5823.5 −0.996

Hong Kong 17,720.5 −0.799 Maldives 5685.7 −0.495

Switzerland 17,131.8 −0.970 Trinidad and Tobago 5192.3 −0.938

Hungary 16,994.1 −0.994 Swaziland 5105.9 −0.993

Armenia 16,991.1 −1.000 Argentina 5010.9 −0.987

Finland 16,750.8 −0.981 Algeria 4857.4 −0.412

Austria 16,498.3 −0.992 Jamaica 4792.6 −0.999

Sweden 16,065.2 −0.674 Panama 4648.8 −1.000

Laos 15,449.3 −1.000 Chile 4420.2 −0.432

Czech Republic 15,288.1 −0.958 Paraguay 4388.8 −1.000

Kazakhstan 14,900.1 −0.573 Cabo Verde 4369.3 −0.962

Denmark 14,868.9 −0.713 Mexico 4332.0 −0.688

Romania 14,374.9 −0.951 New Zealand 4115.4 −0.430

Kuwait 14,145.1 −0.443 El Salvador 4111.6 −1.000

Poland 14,065.9 −0.775 South Africa 4047.2 −0.270

Singapore 13,918.1 −0.722 Sudan 3982.1 −0.379

Bangladesh 13,909.2 −0.656 Fiji 3483.5 −0.986

Luxembourg 13,604.0 −1.000 Netherlands 3167.4 −0.120

Iraq 13,488.4 −0.571 Liberia 2624.6 −0.664

Greece 13,441.9 −0.819 Ghana 2490.8 −0.293

Cyprus 13,420.7 −0.969 Haiti 2117.1 −0.402

Cambodia 12,957.7 −1.000 Angola 1714.9 −0.156

Ireland 12,541.5 −0.879 Italy 1655.6 −0.066

Germany 12,106.1 −0.401 Cameroon 994.6 −0.092

Lebanon 12,099.8 −0.765 Ukraine 746.0 −0.046

Philippines 11,857.2 −0.906 Zimbabwe 71.5 −0.041

Turkmenistan 11,701.1 −0.730 Canada −131.4 0.004

Croatia 11,653.3 −0.965 Qatar −1274.9 0.001

Iceland 11,584.4 −1.000 Bahrain −1331.2 0.011

Slovenia 11,332.6 −0.999 Togo −1535.6 0.018

Russia 11,307.1 −0.288 Mauritius −1752.2 0.107

Uganda 11,154.0 −0.988 Spain −2556.6 0.079

Estonia 11,052.6 −0.986 Djibouti −2691.4 0.134

(Continued)
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which leads to 2.21% [exp(0.7942)] and 1.13% [exp(0.1222)] increase in rice export of Pakistan,
respectively. It shows the positive significant relationship between Pakistani rice export and
income of partner country which indicates that, if we put other things remains constant, bigger
countries in terms of GDP (China, USA, EU, UK etc.) will import more rice from Pakistan.

In case of distance as a proxy for transportation cost, the negative sign of its coefficient
represents that geographical distance has a negative impact on Pakistani rice exports. The
distance variable suggests that as the distance between the countries increases by 1%, the rice
exports of Pakistan decreases 0.46% [exp (−0.7707)]. It explains that Pakistan has more rice trade
with countries for which transportation costs are lower as compared to countries for which
transportation costs are higher. Moreover, the effect of absolute per capita differential (APYD) on
Pakistani rice export is positive and significant. A 1% increase in APYD leads to a 1.15% increase in
rice exports from Pakistan to trading partners. This result is in line with the Heckscher–Ohlin theory
which argues that nations would trade more if their factor endowment is different. Additionally,

Table 4. (Continued)

Country Potential*
US$ 1000

Potential# Country Potential*
US$ 1000

Potential#

Bulgaria 10,897.5 −0.954 Sri Lanka −3074.5 0.006

Latvia 10,579.1 −0.940 Guinea-Bissau −6226.0 0.340

Egypt 10,445.8 −0.883 Guinea −7267.8 0.060

Brunei
Darussalam

10,131.1 −0.994 Australia −7398.8 0.252

Jordan 9365.3 −0.730 Gambia −7765.9 0.472

Albania 9295.1 −0.803 Somalia −9083.8 0.368

Malta 9180.4 −0.971 Comoros −10,661.3 0.544

Serbia 9015.7 −0.998 Mauritania −13,507.0 0.404

Moldova 8889.9 −0.988 Sierra Leone −15,031.8 0.532

Gabon 8879.4 −0.983 Senegal −15,165.4 0.534

Georgia 8798.5 −0.504 USA −18,256.2 0.456

Slovakia 8796.0 −1.000 Indonesia −20,406.3 0.370

Burundi 8687.0 −1.000 Belgium −23,162.5 0.423

Syria 8686.2 −0.759 Azerbaijan −27,924.0 0.551

Portugal 8568.9 −0.697 Benin −31,685.7 0.670

Nigeria 8528.2 −0.985 Afghanistan −34,660.5 0.160

Rwanda 8464.4 −1.000 Côte d’Ivoire −43,148.6 0.741

Colombia 8266.4 −1.000 Madagascar −45,043.7 0.688

Congo D.R. 8250.0 −0.958 UK −50,076.7 0.544

Belarus 8211.0 −0.997 Tanzania −54,965.5 0.717

Ethiopia 8112.0 −1.000 Yemen −55,332.6 0.738

Malawi 8023.2 −0.985 Malaysia −56,983.2 0.696

Morocco 7888.8 −0.963 Mozambique −66,967.9 0.836

Niger 7556.0 −0.982 Oman −70,863.2 0.574

Venezuela 7233.6 −0.979 Saudi Arabia −75,071.2 0.564

Lithuania 7167.9 −0.406 China −124,035.6 0.578

Congo 7039.7 −0.950 UAE −132,742.6 0.658

France 6899.0 −0.251 Kenya −204,884.2 0.914

*Positive value indicates export potential, otherwise exhausted potential;
#Negative value indicates export potential, otherwise exhausted potential.
Source: Authors’ calculation based on Equation (6) and (7).
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our result does not support Linder’s (1961) hypothesis which predicts a negative sign of APYD and
believes on the impact of income similarities of countries on trade flow. A higher exchange rate
normally has a positive impact on exports. But in our case, we have found negative and significant
sign of this variable. A 1% appreciation in exchange rate of Pakistan with trading partner country
leads to 1.06% decrease in rice export of Pakistan. There are many studies who found the negative
relationship between exchange rate and exports of Pakistan (Chowdhury, 1993; Kemal & Qadir,
2005; Irshad, Xin, Shahriar, & Ali, 2018; Irshad, Xin, Shahriar, & Arshad, 2018). The volatility and
animations in exchange rate reduces the exports value or can say precariousness in exchange rate
reduces exports by reducing profit expectations in case of Pakistan. In case of contiguity dummy
variable for common border is found to be positive and significant effect on Pakistani rice exports.
Pakistan shares border with China, India, Afghanistan and Iran and China is the largest trading
partner of Pakistan since many years and Afghanistan also shares acceptable trade with Pakistan.
Our results proved that 1% increase in neighbouring country leads to 2.23% increase in rice export
of Pakistan. It is extensively believed that the international trade organization, WTO, increases
trading systems and encourages trade Irshad, Xin, Ayaz, and Ali (2016). The dummy variable for
WTO has appeared with positive and significant effect on Pakistani rice exports. A 1% increase in
WTO member country which leads to 1.4% increases in Pakistani rice export. Trade agreements
among nations have become increasingly prevalent since last couple of decades; the world
witnessed a surge of trade agreement Irshad, Xin, and Hao (2014). However for Pakistan interest-
ingly, the variable trade agreement is inversely related with rice export of Pakistan. It is because
Pakistan generally exports his rice to those countries where he doesn’t have any kind of trade
agreement. It is also mean that country having trade agreement with Pakistan have not impact in
rice export from Pakistan. Sometime, free trade agreement and trade liberalization policies may
also negatively impact home industry of a country. Productive implementation of FTA would lead
to reduction or elimination of tariffs that could have negative impact on agricultural sector and rice
industry of Pakistan. We have noticed that most of the explanatory variables in line with the
gravity model theory and represent positive relationship with the rice exports of Pakistan. (Irshad
and Xin, 2015a; Irshad & Xin, 2016) suggested, In sequence to compete globally, industry of
Pakistan needs to have standard quality product, competitive prices, good quality and packaging
according international labelling and packing rules, export acts as the motivating power for a fast
developing economy and be able to formulate an important player in the world market.

4.3. Trade potential estimations
The coefficients estimated from the gravity model equation (6) are used to calculate the predicted
exports of Pakistan, and then these predicted exports are compared to the actual exports to see
whether or not rice export potential for Pakistan exist. For the benefit of utilizing less space, we divide
the entire time span (2003–2016) into three sub-periods1 to calculate the average values of predicted
and actual rice export of Pakistan. Here, we only discuss the results of themost recent period 2013–16.

Table 4 provides the rice export potential of Pakistan with the 144 sample countries. The
favourable results suggest that Pakistan still has the potential of increasing rice exports with
109 countries. The highest potential lies with countries of India, Iran, Nepal, Korea and Japan
whereas actual rice export has exceeded with countries Kenya, UAE, China, Saudi Arabia and
Oman. In fact, these results show that Pakistan is currently focusing on rice export with countries
of exhausted potentials. China, Kenya, UAE, Afghanistan and Mozambique are a few of the
countries with which rice export of Pakistan is the highest, amounting to almost 44% in the year
2016, yet the results reveal that rice export potential with these countries has exhausted. Hence,
although the rice exports of Pakistan are flowing towards developed and the countries already
exhausted the real trade potential of Pakistan lies with developing countries and comparatively
less distance which is highly unrealized.

5. Conclusion and policy implications
The goal of this article was to investigate the competitiveness of Pakistani rice in the world market
and export potential with the global world. Rice is an important source for foreign exchange
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earnings for the economy of Pakistan, keeping in mind of this fact, the competitiveness of
Pakistan’s rice with ten major exporters was examined by applying revealed a competitive advan-
tage. The analysis was carried out for 144 importing countries of Pakistani rice in the period
2003–2016 with the use of panel gravity modelling by employing PPML estimator which is proven
method for conducting an empirical analysis of international trade. The coefficients estimated
from the gravity model were used to calculate the predicted rice export potentials for Pakistan
with 144 sample countries.

The results of revealed competitive advantage RCA and RCA# proved that as compared to other
major exporters of rice in the world, Pakistan had high competitive and comparative advantage in the
exportation of rice the average value of RCA is 66.4% and RCA# 4.27% over the year 2003–2016. The
comparison of the movements in comparative advantage indices for Pakistan with the major world
rice competitors/exporters demonstrated that Pakistan haunted comparatively high comparative and
competitive advantages in rice exportation and production. Pakistan ranked at the top in competi-
tiveness among the major rice exporters. In order to utilize the potential benefits of rice exports, we
need to fortify the competitiveness in rice sector of Pakistan. The second objective of this research is to
highlight the countries with which rice export potential for Pakistan exists and highlighted the
important factors affecting the trade environment of Pakistan by using gravity model. This article
was the first empirical attempt to testify whether the gravity model is suitable to explain the trade
pattern in case of rice export of Pakistan and to predict trade potentials. To this end, this study mainly
investigated the impacts of GDP of Pakistan and trading partner, differences GDP per capita, distance,
bilateral exchange rates, contiguity, WTO and trade agreements on rice export from Pakistan. Gravity
results proved the H-O theory (factor endowments) when the difference in income has a positive
influence on rice exportation of Pakistan. With regards to bilateral exchange rates, we found a
negative influence on rice export on Pakistan. In other words, appreciation of Pakistani currency
against the trading partners’ currencies will decrease the rice exportation of Pakistan. Our results from
gravity estimation show that the coefficients of all the variables used in the model are in line with the
theory of gravity model, with the exception of the trade agreement variable, which is no impact of the
trade agreement on rice export of Pakistan with countries having a trade agreement with Pakistan.

The results from potential estimations suggest that Pakistan still has the potential of increasing
rice exports with 109 countries. The highest potential lies with countries of India, Iran, Nepal,
Korea and Japan whereas actual rice export has exceeded with countries Kenya, UAE, China, Saudi
Arabia and Oman. In fact, these results show that Pakistan is currently focusing on rice export with
countries of exhausted potentials. The rice export potentials of Pakistan are bright as Pakistan still
has potentials for improving its earnings and to reduce its chronic trade deficit. While Pakistani
producers and exporters were facing the high tax rate, production cost, low infrastructure and
electricity shortage. Elevated production cost and lofty prices were the main obstacles to rice
export from Pakistan. Electric power outages were creating an increase in the cost of rice produc-
tion in Pakistan. Compared to regional countries high discount rates including India, Bangladesh
and Sri Lanka were another cause of the drop in competitiveness and export. Deficient in Research
and Development (R&D) was also one of the chief motives behind the decline in rice exports
competitiveness of Pakistan Irshad, Xin, and Arshad (2015). Consequently, there is an imperative
demand to consider all the troubles and obstacles encountered to rice export from Pakistan, so as
to guard the rice exports from extreme international antagonism, the research instituted should
advocate WTO regulations to assist rice exports and supplementary investment should be made in
rice research and at the technical training institutes. The focus should be made on investment in
better storage amenities, nuisance diminution, and acquiesce development and in the improve-
ment of rice verities which were water effective. Attempts should also be made on marketing
activities, so as to utilize the potential profit in the world’s rice market. Our results show that
Pakistan had high competitive and comparative advantage in the exportation of rice and Pakistan
still has the potential of increasing rice exports with 109 countries so that government of Pakistan
must take a step to draw a policy to further improvement in the rice sector of Pakistan.
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Taken as a whole, it can be noted that following other factors influencing rice export of Pakistan
to world market such as geopolitical concerns, tariffs and pricing, import substitution policy, the
authors recommend future research studies with larger data about these factors giving better
results are fewer errors. However, from the point of our view, this research, proves useful and has
some interesting findings, which can help exporters and policymakers to achieve a better view of
rice export of Pakistan to the international market.
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Figure A. Represents Pakistan’s
rice exports and percentage
share with total exports, GDP
and world rice export.

Source: Authors’ compilation
based on data UN COMTRADE
and FAO, 2018.
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