
Does revealed comparative
advantage matter in the gravity

of FTAs?
Arsalan Ahmed

Business School, University of Southampton – Malaysia Campus,
Iskandar Puteri, Malaysia

Nazia Nazeer
National University of Computer and Emerging Sciences, Lahore, Pakistan

GulRukh Zahid
Applied Economic Research Centre, University of Karachi, Karachi, Pakistan, and

Faisal Nawaz
Department of Mathematics, Dawood University of Engineering and Technology,

Karachi, Pakistan

Abstract

Purpose –This study attempts to recognize the effects of the Pakistan–China free trade agreements (PCFTA)
on promoting trade between the two economies.
Design/methodology/approach – Following the concept of revealed comparative advantage (RCA) and free
trade agreements, the study first identifies those commodities in which Pakistan and China have a robust RCA
and then analyze the effect of PCFTA on the export value of those commodities for the bilateral trade between
Pakistan and China. The study used the panel data in which more than the top 150 importers (j) have been
selected for each case of Pakistan and China for the period of 2003–2015.
Findings –The study concludes that evenwith the higher convergence rate, the good RCAdoes not guarantee
a positive effect of the free trade agreement on the commodities.
Originality/value – The study contributes to the existing literature by integrating RCA with the gravity
model by adopting a sequential mode for Pakistan–China free trade agreement.
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Introduction
In 2021, the total value of trade among the countries was US $22.3tr which was just US $3.2tr
at the start of the 21st century [1]. It shows that the trend of trade liberalization spread
substantially over the last two decades throughout the world. However, this trade
liberalization arises through various channels. Among them, the two major categories are
multilateralism and bilateralism. Fundamentally, multilateral trade agreements are
between three or more countries, whereas bilateral trade agreements consist of between
two countries. These countries engaged in trade agreements while considering the contract
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of General Agreement on Tariffs and Trade (GATT), which requires member countries to
undertake trade liberalization on a most favoured nation (MFN) or nondiscriminatory basis,
and permits a subset of World Trade Organization (WTO) members to pursue free trade
agreements (FTAs) under which they can grant concessions to each other that they do not
have to extend to others. According to the world trade organization, there are around 420
regional trade agreements in force globally. All these statistics highlight the colossal
significance of trade liberalization, especially in the modern world. However, the theories
about trade liberalization have been introduced in the literature long ago. The concept of
trade openness (TOE) has been highlighted by many researchers in the existing literature,
such as Adam Smith’s (1776) pioneer work in “TheWealth of Nations,”Richardo’s (1817) idea
of comparative advantage, Factor endowments, the Heckscher-Ohlin theory (1932), Leontief’s
(1953) patchy conclusion on factor abundant, and Vernon (1966) product life cycle theory.
Among them, the majority of the studies focused directly or indirectly on the revealed
comparative advantage (RCA). Yet; there is a lacking of amalgamation of the other theories of
the free trade agreements with the theory of RCA. For instance, the gravity model has had a
very significant impact on the empirical analysis of trade for more than three decades too. It
generally explained the trade relationship between the countries based on their economic size,
connectivity and distance among them. Although the gravity model holds a high acceptance
among economists with some altercations, it ignores the comparative advantage between
countries which is still one of the most important concepts in understanding international
trade as it includes the trade structure and patterns of the country. Specifically, when the
gravity model is used for the policy implication of trade potential and how to reduce the
resistance of trade between the country, it should consider the comparative advantage
because the countries which have complementary patterns of comparative advantage have
high trade potential as compared to the countries which have the similar patterns of
comparative advantage. Therefore, by combining the gravity model with the comparative
advantage, this limitation of the gravity model can be eliminated. In addition to that, rather
than apply the gravitymodel and comparative advantage together in one equation, this study
suggests taking a two-filter approach. The intuition behind this approach is that each of these
theories has its own set of assumptions, therefore it is better that firstly we filter out the trade
between the countries with the comparative advantage and then quantify the effect of free
trade garment on the trade between the countries by gravity model. Based on this idea, the
study analyzed Pakistan–China Free Trade Agreement (PCFTA). Such that, this study first
identifies the commodities in which the two counties have a RCA separately and then
analyzes the effect of PCFTA on the export value of those commodities for the bilateral trade
between these two countries.

Pakistan and China approved a free trade agreement to encourage development plus
diversification of trade between the two economies at the end of 2006. This agreement was
divided into two phases: Phase I, already concluded in 2011, China has lessened tariffs on
almost 6,418 product lines, and Pakistan also presented the parallel on 5,686 product lines for
five years (Table 1). China and Pakistan agreed to reduce the tariff gradually between 2007
and 2011. The tariff concessions given by China are on finished goods, while Pakistan
commented on tariff reduction on raw materials and intermediary goods. Phase II of the
PCFTA covering 2019–2024 was confirmed between the two economies at the beginning of
2019 and started execution on January 1, 2020. Though several studies have been done earlier
on Pakistan–China FTA and provided the insides related to the topic, these studies were
mainly conducted before the complete implementation of the agreement.

Based on the objectives, this study frames the following two hypotheses.

H1. PCFTA positively affects the export value of commodities from Pakistan to China in
which Pakistan has a higher RCA.
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H2. The export value of commodities from China to Pakistan in which China has a higher
RCA increases substantially due to PCFTA.

This study is novel in its idea, as it contributes to the existing literature by combing the RCA
and gravity model in the context of PCFTA. The study first identified the commodities in
which both nations have higher RCA separately. Afterward, it will apply the gravitymodel to
find the effect of the Pakistan–China FTA on those commodities. The paper is arranged in the
manner of introduction, literature review, material and method, results and analysis,
discussion and conclusion (ILMARD). The following section will be a literature review, which
discusses the previous studies in detail. Then, the section on material and method presents
the proposed methodology with the model specification, data description and estimation
techniques. Later, the section on analysis and results provides the estimated results and
analysis based on the results, and the last section discusses the conclusion, presents a
summary of the study, and proposed policy recommendations.

Literature review
In the previous literature, several studies highlighted the notion of RCA such asMaqbool et al.
(2020), Elsa and Gianluca (2014), Laursen (2015), Torok and Jambor (2016), Abbas et al. (2017),
Mahboob et al. (2017), Deb and Sengupta (2018), Jagdambe (2019), Fakhrudin et al. (2019),
Siddique et al. (2020). Maqbool et al. (2020) measured the cereal export competitiveness of
Pakistan in the global economy by utilizing different indices of RCA and suggested that
Pakistan needs to concentrate on the production and exports of cereals. Elsa and Gianluca
(2014) present a new database of RCA measures based on the recent index of RCA proposed
by Costinot et al. (2012). This study presents empirical distribution features of the new index
in comparison with the traditional Balassa Index. Similarly, Laursen (2015) demonstrates an
analysis of Balassa’s ‘revealed comparative advantage (RCA), and the proposed adjusted
index is called ‘revealed symmetric comparative advantage’ (RSCA). Also, Torok and Jambor
(2016) analyzed RCAs in European ham trade from 1999 to 2013 and identify its determinants
by using the panel data econometrics. Moreover, Jagdambe (2019) explored the
competitiveness of India’s agricultural products in world markets through four indices of
RCA at the four-digit level of the harmonized system (HS) of classification between 1996 and
2015. Their study proposed an ordinal interpretation of RCAs indices for better policy
formulation. Also, Siddique et al. (2020) estimates the effects of devaluation and appreciation

Category
no. Track

Tariff reduction modality of
China

Tariff reduction modality of
Pakistan

No. of
tariff lines

% of tariff lines
at eight-digit

No. of
tariff lines

% of tariff lines
at eight-digit

I Elimination of tariff (Three
years)

2,681 35.5% 2,423 35.5%

II 0–5% (five years) 2,604 34.5% 1,338 19.9%
III Reduction in margin of

preference of 50% (five years)
604 8% 157 2%

IV Reduction in margin of
preference from 20% (five
years)

529 7% 1,768 26.1%

V No concession 1,132 15% 1,025 15%
VI Banned item for trade 92 1.4%

Source(s): Authors’ estimations based on the data at the website of the Ministry of commerce, China

Table 1.
Tariff reduction
modality of China and
Pakistan
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of real effective exchange rate (REER) on RCA at HS 2-digit level of exports in Pakistan and
concluded that an increase in selected RCA’s index values, world aggregated income and
REER depreciation is useful to decrease in the deficit trade balance of Pakistan. The main
focus of all these studies is to analyze the RCA, but are failed to amalgamate the other theories
of the free trade agreements with the theory of RCA.

Moreover, several studies (Wilson and Mann, 2003; Longo and Sekkat, 2004; Paas and
Tafenau, 2005; Kang and Fratianni, 2006; Kalirajan, 2007; Nowak-Lehmann et al., 2007;
Abedini and P�eridy, 2008; Grant and Lambert, 2008; Henderson and Millimet, 2008;
Kepaptsoglou et al., 2010; Sheng et al., 2012; Tang et al., 2013; Barattieri, 2014; Narayan and
Nguyen, 2016; Timsina and Culas, 2021) have considered the gravity model to explore the
relations between the various economic-related variables and international trade. For
instance, Wilson and Mann (2003) analyze the relationship between trade facilitation and
trade flows in the Asia Pacific region with the gravity model. Similarly, Grant and Lambert
(2008) finds that regional trade agreement (RTA) effects on member’s trade depend
substantially on different sectors and the length of the phase-in period. Also, Henderson and
Millimet (2008) estimate gravity models in levels and logs using two data sets via
nonparametric methods and stated that concerns in the gravity literature over functional
form appear unwarranted, and estimation of the gravity model in levels is recommended.
Moreover, Narayan and Nguyen (2016) demonstrate that the influence of trade gravity
variables is dependent on trading partners and suggests that the trade policy should not
ignore the other importance of the level of development and maintenance of close economic
ties. Moreover, Timsina and Culas (2021) estimate the trade creation and export diversion
effects of different Australia’s free trade agreements (FTAs) using the panel data from 1996 to
2017. Still, all these studies are also short of combining RCA with the gravity model.

In addition, the existing literature exhibits few studies only that ponder to connect the RCA
with the gravitymodel likeAbdul Kamal et al., 2021; ArizaMarin, 2020; Ciuriak andD.andKinjo,
2006; Guglielmo et al., 2015; Shakur and Tsang, 2017. However, there is a gap in the existing
literature vis-�a-vis the approach to integrate RCA with the gravity model. All these studies
interleaved the indicator of RCA into the gravity equation instead of adopting a sequentialmode,
which will be more suitable to perform and join the RCA and gravity model together.

Furthermore, the works of literature about the Pakistan–China FTA remain inclusive of
the effect of this FTA on Pakistan and China. Some studies suggest that Pakistan–China
FTA is equally beneficial for both Pakistan and China (Kataria and Naveed, 2014; Farrukh
et al., 2013; Junaid andManzoor, 2017; Kataria and Naveed, 2014; Irshad et al., 2016; Liu, 2010;
Kabraji, 2012; Ahmed et al., 2021a, b). According to Kataria andNaveed (2014), Pakistan is the
first country located in South Asia that have a free trade agreement with China. Farrukh et al.
(2013) found out that PCFTA strengthens the economic relations of China–Pakistan. Junaid
andManzoor (2017) studied the dynamic of Pakistan’s trade balancewith China and advocate
that PCFTA is a good opportunity to exploit the huge Chinese market. Similarly, Hamid and
Hayat (2012) compared Pakistan’s trade with China and other neighbors and proposed
policies concerning China including gaining market access for Pakistan’s exports and
attracting Chinese investment to the export industries. Furthermore, Irshad et al. (2016)
extend the free trade agreement between Pakistan and China with the context of the The
Association of Southeast Asian Nations (ASEAN) free trade agreement. The study concluded
that Pakistan’s integration with China and ASEAN would be beneficial for enhancing the
bilateral trade flows of all themembers. In contrast, other studies argued that Pakistan–China
FTA is more beneficial to China as compared to Pakistan (Musleh-ud-Din et al., 2009;
Chaudhry et al., 2017; Qi and Irshad, 2015; Shaista, 2010; Ahmad, 2014). Musleh-ud-Din et al.
(2009) argue that the short-term effect of the FTA between Pakistan and China is tilted
towards China. Chaudhry et al. (2017) found out that in the sector in which the tariffs are
reduced by Pakistan for Chinese commodities, productivity and the value-added per worker
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have fallen relative to other sectors. Qi and Irshad (2015) argued that from a Pakistan
perception, FTA covering only goods trade will not be valuable to Pakistan. Shaista (2010)
empirically examines the trade agreements of Pakistan with China, Sri Lanka, Malaysia, Iran,
Mauritia and the South Asian Free Trade Area. The study found some evidence for product
diversification under the PTAswith Malaysia andMauritius, however in the case of Sri Lanka
and China product diversification declined. Ahmad (2014) shows that FTA has enhanced
bilateral trade but it has largely benefitted Chinese exporters. Hence, there is a substantial gap
in the literature about the analysis of free trade agreements through RCA with the Gravity
model. Also, most of the studies on PCFTA concentrated on finding whether PCFTA was
equally advantageous for both nations or not. Therefore, this studywill attempt to fill this gap.
In the following section, the study will focus on the methods used for the estimation.

Material and method:
Revealed comparative advantage
Rendering to the international trade theory, trade advantages comewhen countries specialize
in producing goods for which they have a comparative advantage. The RCA index can
discover the products in which a country has a trade potential. It can also give helpful
evidence about potential trade possibilities with new cohorts. The RCA index of a nation for
commodity j is measured by the commodity’s share in the nation’s total exports concerning
its share in world trade. The formula is:

RCAij ¼ ðxij=XitÞ = ðxwj=XwtÞ

Where, xij and xwj are the values of nation i’s exports of commodity j, and world exports of
commodity j, and where Xit and Xwt denote the nation’s total exports and total world exports.
If the value is less than unity, the country has a revealed comparative disadvantage in that
product. Similarly, if the index exceeds unity, the country is said to have a RCA in that
product. The more significant the difference between the country’s RCA indices, the more
suitable they are as FTA partners. Table 2 shows the HS commodity sections used in this
study. The reason for such declassification is to get more focused results for each commodity
group. Consequently, the study analyzed each commodity group, and provides policy
recommendations for each commodity group separately.

Table 3 shows the RCA results of Pakistan and China for different groups of commodities.
The results show that Pakistan has the RCA in the commodity group of HS code 06-15, 41-43,
50-63. While, China has the RCA in the commodity group of HS codes 41-43, 50-63, 64-67, and
84-85. Among all the measured commodities, Pakistan’s RCA for the commodity group of HS
codes 50-63 and 41-43 have comparatively high values compared to China’s RCA.

Before going further to perform the empirical test, it is imperative to ascertain whether
these commodity groups mentioned in Table 3 are included in the Pakistan–China FTA or

Group Sections HS codes Description

1 SECTION I 01–05 Live animals
2 SECTIONS II AND III 06–15 Vegetable products
3 SECTION IV 41–43 Animal or vegetable fats and oils
4 SECTION XI 50–63 Textile and textile articles
5 SECTION XII 64–67 Footwear, headgear, umbrellas, sticks, whips, riding-crops
6 SECTION XV 72–83 Base metals and articles of base metal
7 SECTION XVI 84–85 Mechanical appliances and electrical equipment

Source(s): World Customs Organization (https://www.wcotradetools.org/en/harmonized-system)

Table 2.
Description of HS
codes by sections

JILT
21,2

88

https://www.wcotradetools.org/en/harmonized-system


not. Therefore, to identify the commodities included in Pakistan–China FTA, this study
summarizes the Pakistan–China FTA convergence rate.

Convergence rate
This study quantifies the convergence rate (CR) for those commodities, which showed a
higher RCA for Pakistan and China separately.

Convergence Rate ¼
P
teF

ðIMÞt
P
teM

ðIMÞt

Where, t is a tariff line, ðIMÞt is the value of imports in the tariff line t from FTAmembers,M
is the set of all tariff lines with dutiable imports from FTA members, and F is the set of all
dutiable tariff lines that are eligible for preferences under the FTA. Also, dutiable imports are
those on which the MFN tariffs are more than zero. According to the World Trade
Organization [2], “MFN treatment requires Members to accord the most favorable tariff and
regulatory treatment given to the product of any one Member at the time of import or export
of similar products to all other Members. Imports with a zero MFN duty are disregarded
because their preferences would be irrelevant.”

Table 4 demonstrates the convergence rate results for China and Pakistan separately for
different HS commodity sections. While considering Pakistan, the results indicate that there
are 7,381 different kinds of commodities at HS 8 digits imported by Pakistan from China, in
contrast only 4,808 various commodities at HS 8 digits lines are added in the PCFTA, so the
convergence rate of Pakistan–China free trade agreement for imports by Pakistan fromChina
during last year is 0.65. It shows that Pakistan cannot utilize at least one-third of the items
(included in the FTA) as Pakistan does not export these commodities to China.

Besides, the results of the convergence rate for China illustrate that there are 6,219
different kinds of commodities at HS 8 digits lines imported by China from Pakistan, and
almost 4,585 different kinds of commodities at HS 8 digits lines are added in PCFTA. Hence,
the convergence rate for the exports of China to Pakistan is nearly 0.74. Thus, around one-
fourth of the commodities for the case of China, and one-third of the commodities for the case
of Pakistan have not been included in the tariff relaxation in the PCFTA for bilateral trade.

Years
Pakistan’s RCA China’s RCA

01–05 06–15 41–43 50–63 41–43 50–63 64–67 72–83 84–85

2003 0.80 3.06 7.35 11.78 2.73 2.32 3.45 0.72 1.13
2004 0.66 2.99 7.91 12.25 3.12 2.75 4.02 0.99 1.47
2005 0.71 4.16 9.00 12.66 2.96 2.80 4.02 1.00 1.53
2006 0.84 4.16 9.19 13.42 2.48 2.99 3.80 1.07 1.56
2007 0.85 3.86 9.87 12.98 2.20 2.94 3.59 1.07 1.61
2008 0.97 5.13 10.27 12.56 2.32 3.01 3.75 1.18 1.72
2009 1.03 4.20 8.37 11.86 2.40 2.90 3.69 0.91 1.73
2010 1.15 4.53 7.89 12.42 2.41 2.90 3.71 0.93 1.74
2011 1.25 5.18 7.41 12.57 2.58 2.98 3.74 1.01 1.79
2012 1.52 4.42 7.38 12.82 2.48 2.92 3.81 1.04 1.80
2013 1.49 4.51 7.50 12.63 2.33 2.88 3.61 1.06 1.80
2014 1.41 4.36 7.70 12.35 2.21 2.72 3.41 1.14 1.70
2015 1.60 4.31 6.98 12.13 2.13 2.49 3.09 1.14 1.60
2016 1.57 3.84 7.00 12.41 2.17 2.49 2.85 1.13 1.58

Source(s): Author’s calculations based on data from trade map

Table 3.
Revealed comparative
advantages of Pakistan

and China
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In addition, for the commodity sections 01-05, 06-15, 41-43 and 50-63 in which Pakistan has
RCA, the convergence rates are 0.45, 0.68, 0.83 and 0.70 respectively. Similarly, for the
commodity sections 41-43, 50-63, 64-67, 72-83 and 84-85 in which China has RCA, the
convergence rates are 0.62, 0.80, 0.32, 0.72 and 0.72 respectively. It shows that these
commodities sections do not have a very high convergence rate in RCA commodities, which
could possibly dilute the positive effect of Pakistan–China free trade agreement on the
bilateral trade between Pakistan and China.

Gravity model and FTA
The gravity model of trade proposes trade as a positive function of gross domestic product
(GDP) and as a negative function of distance for the two economies. Such that,Tradeij as total
trade between two economies, i and j is positively related to their gross domestic product Yi
and Yj, and negatively related to the geographical distance between the two economies

(Distance2ij). Hence, the gravity model for trade is:

Tradeij ¼ G ðYiYjÞ
.
Distance

2
ij

Here, G is the gravitational constant. Also, expressing in logarithmic arrangement with the
random error term (uij), the basic gravity equation specified as:

LnðTradeij ¼ β0 þ β1LnðYiÞ þ β2LnðYjÞ þ β3LnðDistanceijÞ þ ðUijÞ

Where the β’s are coefficients.

Given the hypothesized relationships in the gravity model, β0 is constant, β1 and β2 are
expected to be positive, while β3 is to be negative.

In the literature, Tinbergen initially used the gravity model in 1962 to describe
international trade configurations, and economists have constantly instituted it to justify a
considerable proportion of the variant in global trade flows, constructing the model
preferring to test the marginal influence of other hypothesized variables on international

HS code
Pakistan China

FTA MFN C.R MFN FTA C.R

01-05 141 353 0.40 155 69 0.45
06-15 226 488 0.46 304 207 0.68
16-24 135 304 0.44 231 192 0.83
25-27 138 157 0.88 151 135 0.89
28-38 882 1,210 0.73 1,067 935 0.88
39-40 214 273 0.78 278 139 0.50
41-43 65 105 0.62 52 43 0.83
44-49 39 259 0.15 218 152 0.70
50-63 909 1,141 0.80 886 622 0.70
64-67 23 71 0.32 51 39 0.76
68-71 152 250 0.61 238 172 0.72
72-83 547 764 0.72 714 524 0.73
84-85 908 1,228 0.74 1,150 854 0.74
86-89 169 336 0.50 228 57 0.25
90-97 260 442 0.59 496 445 0.90
All 4,808 7,381 0.65 6,219 4,585 0.74

Source(s): Author’s calculations based on data from trade map

Table 4.
Convergence rate for
Pakistan and China
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trade. Later, the work of Linnemann (1966), Anderson (1979), and Deardorff and Stern (1998)
have been given the theoretical rationalization for the gravity model in the literature.

Gravity models can also be applied to measure FTAs by introducing a binary variable in
the baseline specification. It can determine whether or not an FTA has had a statistically
significant effect on trade flows using this variable. If it is found positive and significant, one
can assume that FTA has had a positive impact on trade flows, along with a magnitude
associatedwith the size of its coefficients. The study used the following two gravity equations
for the estimation. Equation (1) illustrates the exports of China, while equation (2) depicts the
exports of Pakistan. The study used panel data in which more than the top 150 importers (j)
have been selected for each case (Pakistan and China), and the period is 2003–2015. These
equations are further used in each commodity section for detailed analysis.

lnðEXÞcjt ¼ Constant þ β1 *LnðGDPct *GDPjtÞ þ β2 * lnðDIScjtÞ
þ β3 *Ln ðGDPPCDIFcjtÞ þ β4 *Ln ðTOEctÞ þ β5 *LnðTOIjtÞ
þ β6 * lnðEXcjtÞ þ β7 *LnðPoPct *PoPjtÞ þ β8 *D COLcjþ β9 *D CONcj

þ β10 *D LLcjþ β11 * ðDASEANFTAÞ þ β12 * ðDPCFTAÞ
(1)

lnðEXÞpjt ¼ Constant þ α1 *LnðGDPpt *GDPjtÞ þ α2 * lnðDISpjtÞ
þ α3 *Ln ðGDPPCDIFpjtÞ þ α4 *Ln ðTOEptÞ þ α5 *LnðTOIjtÞ
þ α6 * lnðEXpjtÞ þ α7 *LnðPoPpt * PoPjtÞ þ α8 *D COLpj

þ α9 *D CONpjþα10 *D LLpjþ α11 * ðD PCFTAÞ (2)

Where, EX is the exports value, “GDP” is gross domestic product, “DIS” is the distance
between the capital cities of the trading countries, “GDPPCDIF” is the difference in per capita
GDP between the trading countries, “TOE” is the ratio of total exports with the total GDP of
the exporter, “TOI” is the ratio of total imports with the total GDP of the importer, “EX” is the
exchange rate between the trading countries, dummy variables are included for common
official language (COL) “D_COL”, contiguity (CON) “D_CON” and landlocked (LL) “D_LL”,
which takes the value of 1 if the trading country’s official language is the same, sharing the
border and LL; otherwise, it assumes as zero. The ASEAN FTA dummy is for the China-
ASEAN trade, which takes the value of 1 if trading countries are in ASEAN otherwise zero,
PCFTA dummy[3] takes the value of 1 for China–Pakistan Trade otherwise zero, “p” is for
Pakistan, “c” is for China, “t” is for the time, “j” is for the importer.

Speciation in the gravity model
Cross-sectional data is often considered to calculate bilateral trade flows via the gravity
model for a specific time. However, it is not easy to justify it over panel data; Baltagi and Kao
(2001), Arellano (2003), Hsiao (2005), Nerlove (2005) and M’aty’as and Sevestre (2008). In
contrast, panel data evaluation indicates more advantages over time series and cross-
sectional data due to its control nature for discrete heterogeneity, data availability, increased
efficiency of econometric estimations by minimizing collinearity among independent
variables through a significant degree of freedom, and challenging methodology.

Given the scenario, where the assumptions of autocorrelation and homoscedasticity are
rarely converged in analysis, the expected error component over individuals causes
correlation across the composite error terms, inducing odinary least square (OLS) estimation
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ineffective. It calls for considering feasible generalized least squares (GLS) measures for fixed
and random effects (Martinez-Zarzoso, 2013). In the same way, while estimating the trade
data with the gravity model, the two fundamental difficulties that need to deal with are log
modeling and zero trade flows. To resolve these issues Poisson pseudo-maximum likelihood
(PPML) estimator could be considered the best fit. In the presence of heteroscedasticity, the
PPML approach is a robust tactic, and this approach can be used for the different levels of
trade, hence estimating the nonlinear form of the gravity model directly and avoiding falling
zero trade. The dependent variable is “exports,” but not the log function of “exports”)
whereas, the explanatory variablesmay still be in log forms (Santos Silva andTenreyro, 2006;
Soren and Bruemmer, 2012; Head and Mayer, 2014; Eaton et al., 2012). We used panel data
from 2003 till 2015 and used both the GLSmethod and PPML for the analysis. Also, to choose
between random and fixed effect model the study adopted the Hausman test, basis on the
previous studies (Behera and Sethi, 2022; Ali et al., 2017; Rahman and Miah, 2017; Ayoub,
2019; Uddin et al., 2020). The study set the period from 2003–2015 because it covers the three
major subperiod, before PCFTA, during PCFTA implementation and After PCFTA
implementation was completed. Correspondingly, it did not exceed the period after 2015 to
avoid the effects of other factors. Moreover, the PPMLmethod constructs the baseline results,
and the GLS model will be employed to run the robustness test.

Result and Analysis
Empirical results for the case of China
Table 5 reports the aggregate results of the gravity equation for exports of China. The
R-squared value for the PPML model is 0.96, indicating the model is highly significant.
Moreover, the findings of the Hausman test indicate that the fixed effect model is preferred
over random effect models whenever the result of both fixed and random effect models are
statistically significant. However, when the coefficient of fixed effect is insignificant then the
study considers the coefficient of random effect. Keeping all the other variables constant, the
gross domestic product GDP is statistically highly significant, and the value is nearly 0.69.
This result implies that a one per cent growth in the GDP of trading countries will increase
China’s exports by 0.69%. The finding is in line with the primary hypotheses of the gravity
model, which states that trade volume will rise with an increase in economic volume.

Moreover, the findings of the Hausman test indicate that the fixed effect model is
preferred over random effect models. Likewise, the variable distance is also statistically
highly significant and showed a negative sign. The movement of the distance variable is
consistent with the gravity model and implies that the result is in line with the primary
hypotheses of the gravity model, which states that geographical distance is an imperative
resistance factor in trade flow. The absolute difference in per capita GDP (GDPPCDIFijt)
exhibits the technological inequalities between China and other trading countries. This
variable is statistically significant in the PPML (random effect model (REM)) model and
positive. The positive sign indicates that China’s exports to its trading countries do not
follow the Linder hypothesis, which states that the country exports more to those economies
that have the same level of income per capita as China. The variable TOE is statistically
highly significant, and the positive sign implies that the TOE significantly contributes to the
exports of China. Similarly, the variable exchange rate is statistically significant and
positive, this finding translates that the deprecation of currency benefits the total exports of
China. Also, the dummy variable of COL, CON and landlock is highly significant in the
PPML model. The expected signs of these dummy variables are consistent with the theory.
The coefficients of dummy variables used for ASEAN-FTA and Pakistan–China FTA are
found to be insignificant.
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Subsequently, the study utilized the gravity model for different sectors at disaggregate levels
to examine the results of each HS commodity separately. Table 6, reports the disaggregate
results of exports of China for HS commodity sections. The findings of R-square value are
higher in all PPMLmodels for HS commodity sections 41-43, 50-63, 64-67, 72-83, 84-85, which
demonstrates that the overall PPML model is highly significant to explain the results
accurately. The result for the variable of gross domestic product and distance is statistically
significant and exhibits positive and negative signs, respectively. This outcome implies that
the sign of these variables is consistent with the gravity model.

Moreover, the absolute difference in the per capita GDP (GDPPCDIFijt) variable
demonstrates the technological inequalities between China and trading countries. This
variable is statistically significant in 50-63, 64-67, 72-83 and 84-85 but insignificant for 41-43.
Also, the positive sign of this variable implies that China’s exports to its trading countries do
not follow the Linder hypothesis. Similarly, the variable of TOE for China is statistically
highly significant in the PPML fixed effect model with a positive sign in all the HS commodity

Variables GLS-FEM GLS-REM PPML-REM PPML-FEM

Ln ðGDPct *GDPjtÞ 0.7771*** 0.7947*** 0.7366*** 0.6968***
(0.0164) (0.0150) (0.0271) (0.0165)

Ln ðGDPPCDIFcjtÞ 0.0328** 0.0270 * 0.1639*** 0.0184
(0.01543) (0.0152) (0.0257) (0.0155)

LnðTOEctÞ 0.6964*** 0.6635*** 0.9462 *** 0.7694***
(0.07683) (0.0732) (0.1585) (0.0595)

lnðTOIjtÞ 0.2934*** 0.1975*** 0.3722*** 0.0125
(0.0446) (0.0334) (0.0655) (0.0461)

lnðDIScjtÞ (omitted) �0.1497 0.2137*** �0.4294***
(0.1625) (0.0352) (0.0626)

lnðEXcjtÞ �0.1873 *** �0.0187 0.0297*** 0.1370***
(0.0475) (0.0243) (0.0103) (0.0487)

ðD ASEANFTAÞ (omitted) 0.4132 0.4318 *** �0.7229
(0.3092) (0.0874) (0.4393)

ðD PCFTAÞ �0.2554 �0.2951* 0.0678 �0.0981
(0.1767) (0.17734) (0.1006) (0.0651)

D COLcj (omitted) 0.9107 0.6022*** 3.1245***
(0.5734) (0.1015) (0.7237)

D CONcj (omitted) 0.7974*** �0.0912 0.9428 ***
(0.2912) (0.0778) (0.3884)

D LLcj (omitted) �0.1725 �0.1588 �0.5002***
(0.2401) (0.1268) (0.1656)

lnðPoPct * PoPjtÞ 0.5043*** 0.1385*** 0.2289*** 0.2386**
(0.1190) (0.0520) (0.0351) (0.1029)

constant �38.0443 *** �24.6884*** �25.0570***
(4.0265) (2.2461) (1.1956)

No. of obs. 1,146 1,146 1,146 1,146
R-sq: within: 0.8815 0.8789
R-sq: between: 0.7051 0.8052
R-sq: Overall: 0.7106 0.8107 0.9436 0.9959
Pseudo-log-likelihood: �1170000000000 �120000000000
F-Stats/Wald Chi F (71,045) 5 1,110.99 Wald χ2

(12) 5 7,821.31
corr (u_i, Xb) corr (u_i, Xb)

5 �0.6357
Prob > F Prob > F 5 0.0000

Source(s): Author’s own estimations (Here *** 5 1%, ** 5 5% and * 5 10% significance level)
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sections except 41-43, which suggests that the TOE of China’s economy is significantly
contributing to the exports of China.

Furthermore, the dummy variables for Pakistan–China FTA are statistically significant
in the PPML fixed-effect model for HS commodity sections 40-41 and 50-63 with a positive
sign. Also, the results suggest that due to PCFTA the exports of China to Pakistan are 43.23%
in the HS commodity section 40-41 and 32.08% in the HS commodity section 50-63. In
addition, the dummy variables for Pakistan–China FTA are found to be statistically
insignificant for the HS commodity sections 64-67, 72-83 and 84-85. Interestingly, the
coefficient of the dummy variable for ASEAN-FTA is not only found significant in these HS
commodities, but the values of the coefficients are very high. It indicates that although
China has the comparative advantage in these HS commodity sections and Pakistan
and China reduced the tariff in these commodity sections significantly through the Pakistan–
China FTA, the exports of these commodities are more toward ASEAN countries rather than
Pakistan. Therefore, even if a country has the RCA and signs a free trade agreement, the
exporters will be more focused on the countries that have a more developed free trade
agreement, as the China-ASEAN FTA is more mature than the Pakistan–China FTA in term
of the implementation period and coverage of commodities. Also, this direction of research
can be explored more in future studies.

Empirical results for the case of Pakistan
Table 7 reports the aggregate results of the gravity equation for exports of Pakistan. The
R-Square value for the PPML model was observed at 0.96, which specifies that the overall
model is highly significant and fit for further analysis. Also, the Hausman test indicates that
the fixed-effect model is desirable over random-effect models. The variable gross domestic
product, keeping other variables constant, is a statistically highly significant variable. It
suggests that if the GDP of Pakistan rises by 1%, the exports of Pakistan will upsurge by
0.68%. The results demonstrate the adequacy of the method for the gravity model, which
states that trade volume will grow with a surge in economic volume. Similarly, the coefficient
of the distance variable is statistically significant and exhibits an expected negative sign,
which illustrates that this result of the distance variable is also consistent with the gravity
model. The results of the methods appear to tally with our expectations of the primary
hypotheses of the gravity model, which states that geographical distance is an imperative
factor in the resistance of trade flow. Additionally, The absolute difference in per capita GDP
(GDPPCDIFijt) exhibits the technological inequalities between Pakistan and the trading
country. This variable is statistically insignificant in the estimated model of PPML (fixed
effect). It indicates that this study cannot conclude anything about whether Pakistan’s
exports to its trading countries follow the Linder hypothesis or not. In contrast, the variable
TOE is statistically highly significant, and the positive sign implies that the TOE
significantly contributes to the exports of Pakistan. Moreover, the estimates of the COL, CON,
and LL are not significant for HS 01-05, and significant for 06-15, 41-43, and 50-63. Also, the
signs of the COL and LL are different across HS code groups, such that it is positive for 06-15
but negative for 41-43 & 50-63. Hence, not all signs of these variables are consistent with the
theory. The dummy variable Pakistan–China FTA is statistically significant and
demonstrates a positive sign. The coefficient of the variable suggested that Pakistan–
China FTA increases the exports from Pakistan to China by 61.60%.

Subsequently, the study also applies the gravitymodel at different sectoral-disaggregated
levels to examine the results of each HS commodity separately. Table 8 reports the
disaggregated results of exports of Pakistan for HS commodity sections 01-05, 06-15, 41-43
and 50-63, respectively. The result of the R-square is high in the PPML model for all HS
commodity sections. This means that the overall PPMLmodel is highly significant to explain

JILT
21,2

98



V
ar
ia
b
le
s

G
L
S
-F
E
M

G
L
S
-R
E
M

P
P
M
L
-R
E
M

P
P
M
L
-F
E
M

L
n
ðG

D
P
pt
*
G
D
P
jt
Þ

0.
65
55
**
*

0.
48
34

**
*

�0
.7
45
2*
**

0.
68
45
**
*

(0
.0
59
16
31
)

(0
.0
50
32
27
)

(0
.1
23
76
92
)

(0
.0
67
49
67
)

L
n
ðG

D
P
P
C
D
IF
pj
tÞ

0.
10
21
99
9
**

0.
06
53
03
8
*

1.
18
62
63

**
*

0.
03
62

(0
.0
36
97
04
)

(0
.0
35
26
9)

(0
.1
25
95
52
)

(0
.0
50
46
15
)

ln
ðT

O
E
pt
Þ

0.
39
57

0.
36
87

�1
.0
53
9
**

1.
03
12
**
*

(0
.2
52
04
77
)

(0
.2
26
04
47
)

(0
.4
80
60
69
)

(0
.2
17
38
54
)

ln
ðT

O
Ij
tÞ

0.
19
76
**
*

0.
16
74

**
*

0.
39
96

**
*

0.
01
49

(0
.0
62
68
92
)

(0
.0
58
29
08
)

(0
.1
29
77
85
)

(0
.0
94
03
63
)

ln
ðD

IS
pj
tÞ

(o
m
it
te
d
)

�0
.8
02
2*
**

�1
.3
36
1*
**

�1
.0
31
8
**
*

(0
.1
78
62
07
)

(0
.1
05
90
93
)

(0
.1
15
71
94
)

ln
ðE

X
P
pj
tÞ

�0
.0
43
1

�0
.0
08
6

�0
.0
89
6*
**

�0
.0
43
1

(0
.0
30
14
25
)

(0
.0
24
33
46
)

(0
.0
16
43
24
)

(0
.0
93
31
56
)

ðD
P
C
F
T
A
Þ

0.
32
43
24

0.
52
56
42
6

0.
31
27
15
7

0.
48
13
**
*

(0
.3
55
26
52
)

(0
.3
50
63
86
)

(0
.2
58
79
75
)

(0
.1
17
45
85
)

D
C
O
L
pj

(o
m
it
te
d
)

0.
94
73
24
6
**
*

1.
13
23
69

**
*

4.
18
71
**
*

(0
.2
62
60
63
)

(0
.0
83
44
82
)

(0
.6
12
86
12
)

D
C
O
N
pj

(o
m
it
te
d
)

0.
75
07
11
4

�0
.6
98
05
3
**

3.
39
06
32

**
*

(0
.6
30
66
13
)

(0
.2
90
60
49
)

(0
.6
97
19
3)

D
L
L
pj

(o
m
it
te
d
)

�1
.3
25
91
5*
**

0.
28
00
36
8

0.
51
15
16
1

(0
.3
02
30
17
)

(0
.1
85
15
78
)

(0
.5
92
52
46
)

L
n
ðP
oP

pt
*
P
oP

jt
Þ

�0
.8
29
83
65
**
*

0.
05
02
97
6

1.
58
62
82

**
*

�0
.6
31
54
12

**
*

(0
.2
10
00
47
)

(0
.0
89
58
25
)

(0
.1
37
28
28
)

(0
.2
09
38
14
)

co
n
st
an
t

13
.7
56
27

**
�1

.7
15
60
4

�0
.4
92
49
39

(5
.7
58
95
2)

(2
.5
34
36
8)

(1
.7
44
57
3)

N
o.
of

ob
s.

1,
25
3

1,
25
3

1,
25
3

1,
25
3

R
-s
q
:w

it
h
in
:

0.
30
73

0.
29
39

R
-s
q
:b
et
w
ee
n
:

0.
02
85

0.
63
46

R
-s
q
:O

v
er
al
l:

0.
04
84

0.
58
93

0.
63
64
86
52

0.
96
36
31
05

P
se
u
d
o-
lo
g
-l
ik
el
ih
oo
d
:

�8
42
00
00
00
00

�6
38
00
00
00
0

F
-S
ta
ts
/W

al
d
C
h
i

F
(7
,1
14
4)
5

72
.5
0

W
al
d
χ2

(1
2)
5

64
8.
57

co
rr
(u
_
i,
X
b
)

co
rr
(u
_
i,
X
b
)
5

�0
.5
09
7

P
ro
b
>
F
5

0.
00
00

P
ro
b
>
F
5

0.
00
00

S
o
u
rc
e
(s
):
A
u
th
or
’s
ow

n
es
ti
m
at
io
n
s
(H
er
e
**
*
5

1%
,*
*
5

5%
an
d
*
5

10
%

si
g
n
if
ic
an
ce

le
v
el
)

Table 7.
Exports of Pakistan

(aggregate level)

Revealed
comparative

advantage and
FTA

99



H
S
co
m
m
od
it
y
01
-0
5

H
S
co
m
m
od
it
y
06
-1
5

V
ar
ia
b
le
s

G
L
S
-F
E
M

G
L
S
-R
E
M

P
P
M
L
-R
E
M

P
P
M
L
-F
E
M

G
L
S
-F
E
M

G
L
S
-R
E
M

P
P
M
L
-R
E
M

P
P
M
L
-F
E
M

L
n
ðG

D
P
pt
*
G
D
P
jt
Þ

1.
18
98
66

**
*

1.
00
07
51

**
*

0.
41
04
61

**
*

0.
46
49
57
4
**
*

1.
07
91
**
*

0.
61
26
**
*

0.
31
58
**
*

1.
08
60
**
*

(0
.1
86
78
32
)

(0
.1
68
34
14
)

(0
.1
48
66
73
)

(0
.1
42
94
67
)

(0
.1
48
3)

(0
.1
17
4)

(0
.0
87
0)

(0
.1
00
7)

L
n
ðG

D
P
P
C
D
IF
pj
tÞ

0.
12
13
86
5

0.
08
39
76
3
**
*

0.
20
87
65
5
**

0.
50
24
71
3
**
*

0.
13
76
*

0.
06
97

�0
.0
52
7

�0
.0
15
1

(0
.1
46
85
07
)

(0
.1
38
08
32
)

(0
.1
25
31
55
)

(0
.1
45
01
84
)

(0
.0
75
0)

(0
.0
71
4)

(0
.0
60
3)

(0
.0
61
4)

ln
ðT

O
E
pt
Þ

1.
85
51
95

**
0.
92
74
19
2

�0
.5
58
23
19

0.
70
73
57
8
*

0.
19
87

�1
.0
89
6*

�0
.9
69
7*
*

0.
49
75

(0
.7
48
82
16
)

(0
.6
82
78
63
)

(0
.6
15
00
9)

(0
.3
70
97
77
)

(0
.6
58
8)

(0
.5
64
6)

(0
.4
55
6)

(0
.4
19
6)

ln
ðT

O
Ij
tÞ

0.
65
44
71
6
**

0.
15
58
24
9

1.
39
93
48

**
*

0.
23
05
71
4

0.
18
63

�0
.0
96
1

0.
47
87
**
*

0.
19
05

(0
.2
63
15
28
)

(0
.1
43
66
)

(0
.1
64
90
34
)

(0
.1
89
90
02
)

(0
.2
20
6)

(0
.1
18
2)

(0
.0
95
0)

(0
.1
54
2)

ln
ðD

IS
pj
tÞ

(o
m
it
te
d
)

�1
.3
35
13
9
**
*

�1
.6
83
19
4
**
*

�6
.5
96
20
3
**
*

(o
m
it
te
d
)

�0
.8
33
2*
*

�0
.9
65
4*
**

�0
.7
70
7*
**

(0
.5
33
59
03
)

(0
.1
10
42
67
)

(2
.3
55
88
7)

(0
.3
93
8)

(0
.1
20
4)

(0
.2
57
8)

ln
ðE

X
P
pj
tÞ

�0
.7
32
12
23

**
*

�0
.0
34
75
42

0.
03
24
66
8

0.
38
07
82
8

�0
.3
13
8

0.
21
63
**
*

0.
09
39
**
*

�0
.4
95
4

(0
.2
85
83
)

(0
.0
98
73
)

(0
.0
32
10
12
)

(0
.3
48
43
19
)

(0
.2
37
2)

(0
.0
78
6)

(0
.0
25
4)

(0
.3
06
6)

ðD
P
C
F
T
A
Þ

�1
.3
15
53
4
*

�0
.8
28
90
09

�0
.0
93
61
52

**
*

�0
.9
09
07
34

**
*

0.
69
88

1.
16
26
*

1.
15
80
**
*

1.
54
32
**
*

(0
.6
88
33
9)

(0
.6
77
67
76
)

(0
.2
77
29
71
)

(0
.2
84
18
48
)

(0
.6
68
5)

(0
.6
52
8)

(0
.4
17
5)

(0
.3
27
6)

D
C
O
L
pj

(o
m
it
te
d
)

�1
.2
76
09
8
*

�3
.2
43
24
8
**
*

5.
51
10
21

(o
m
it
te
d
)

0.
40
58

0.
08
13

2.
46
43
**
*

(0
.7
36
15
31
)

(0
.3
95
88
81
)

(5
.2
40
57
2)

(0
.4
72
4)

(0
.1
41
5)

(0
.6
95
0)

D
C
O
N
pj

(o
m
it
te
d
)

0.
67
46
69
5

�0
.2
08
00
78

**
*

2.
08
16
89

(o
m
it
te
d
)

0.
25
23

�0
.0
47
4

4.
68
24
**
*

(1
.1
28
63
7)

(0
.2
50
59
76
)

(2
.1
44
07
7)

(0
.9
20
8)

(0
.2
69
3)

(1
.8
01
6)

D
L
L
pj

(o
m
it
te
d
)

�0
.2
53
83
07

0.
10
60
00
7

�6
.4
00
89
2

(o
m
it
te
d
)

0.
95
29

1.
10
22
**
*

3.
58
10
**
*

(1
.0
72
58
)

(0
.2
46
94
07
)

(4
.9
55
74
1)

(1
.0
52
4)

(0
.2
36
7)

(0
.4
43
3)

L
n
ðP
oP

pt
*
P
oP

jt
Þ

�0
.3
00
12
57

�0
.4
67
52
61

**
0.
42
70
09
6
**
*

0.
93
48
70
8
**
*

�1
.2
65
3*
**

�0
.4
56
1*
**

�0
.2
05
8*
*

�1
.4
83
2*
**

(0
.5
39
39
45
)

(0
.2
32
55
15
)

(0
.1
58
16
21
)

(0
.3
10
42
53
)

(0
.4
89
0)

(0
.1
78
1)

(0
.0
95
0)

(0
.2
77
2)

co
n
st
an
t

�3
7.
99
12
1
**
*

�1
5.
01
10
7
**

�1
5.
68
92
6
**
*

7.
63
97

4.
92
97

15
.2
03
6*
**

(1
4.
38
02
3)

(6
.0
81
66
)

(2
.0
39
65
9)

(1
3.
31
64
)

(4
.9
49
8)

(1
.5
21
3)

N
o.
of

ob
s.

47
0

47
0

53
2

53
2

59
5

59
5

59
5

59
5

R
-s
q
:w

it
h
in
:

0.
29
39

0.
27
99

0.
27
37

0.
25

R
-s
q
:b
et
w
ee
n
:

0.
04
93

0.
31
36

0.
01
23

0.
16
94

R
-s
q
:O

v
er
al
l:

0.
05
15

0.
35
58

0.
60
68
97
04

0.
92
74
97
32

0.
02
32

0.
17
82

0.
59
04

0.
88
57

P
se
u
d
o
lo
g
-l
ik
el
ih
oo
d
:

�2
02
87
98
.2

�4
19
95
1.
76

�1
.2
5E

þ1
0

�3
.4
8E

þ0
9

F
-S
ta
ts
/W

al
d
C
h
i

F
(7
,4
22
)
5

25
.1
0

W
al
d
χ2

(1
1)
5

17
5.
50

F
(7
,5
42
)
5

29
.1
8

W
al
d
χ2

(1
1)
5

17
6.
30

co
rr
(u
_
i,
X
b
)

co
rr
(u
_
i,
X
b
)
5

�0
.7
90
3

co
rr
(u
_
i,
X
b
)
5

�0
.8
73
7

P
ro
b
>
F
5

0.
00
00

P
ro
b
>
F
5

0.
00
00

P
ro
b
>
F
5

0.
00
00

(c
on
ti
n
u
ed

)

Table 8.
Exports of Pakistan
(disaggregate level)

JILT
21,2

100



H
S
co
m
m
od
it
y
41
-4
3

H
S
co
m
m
od
it
y
50
-6
3

V
ar
ia
b
le
s

G
L
S
-F
E
M

G
L
S
-R
E
M

P
P
M
L
-R
E
M

P
P
M
L
-F
E
M

G
L
S
-F
E
M

G
L
S
-R
E
M

P
P
M
L
-R
E
M

P
P
M
L
-

F
E
M

L
n
ðG

D
P
pt
*
G
D
P
jt
Þ

0.
85
50
**
*

0.
58
24
**
*

0.
15
56

0.
56
01
**
*

0.
31
11
**
*

0.
12
98
*

0.
16
06

0.
55
33
**
*

(0
.1
13
2)

(0
.1
07
6)

(0
.2
20
4)

(0
.1
32
7)

(0
.0
77
7)

(0
.0
71
2)

(0
.1
72
9)

(0
.0
96
4)

L
n
ðG

D
P
P
C
D
IF
pj
tÞ

�0
.0
04
1

0.
06
90

0.
49
12
**
*

0.
18
15
**

0.
40
62
**
*

0.
39
81
**
*

0.
34
08
**

0.
20
87
**

(0
.1
02
4)

(0
.0
98
9)

(0
.1
78
1)

(0
.0
89
7)

(0
.0
62
4)

(0
.0
61
1)

(0
.1
62
4)

(0
.0
97
2)

ln
ðT

O
E
pt
Þ

0.
55
93

1.
70
03
**
*

1.
60
49
**
*

�0
.0
71
2

0.
47
82

0.
82
18
**
*

1.
37
18
**
*

0.
80
08
**
*

(0
.4
33
5)

(0
.4
13
2)

(0
.5
95
9)

(0
.2
84
0)

(0
.3
18
8)

(0
.3
00
9)

(0
.4
41
2)

(0
.2
81
6)

ln
ðT

O
Ij
tÞ

0.
70
60

**
*

0.
33
55
**
*

0.
36
05
**
*

0.
28
16

0.
58
63
**
*

0.
38
06
**
*

0.
11
60

0.
17
30

(0
.1
47
7)

(0
.0
91
8)

(0
.1
09
7)

(0
.2
12
8)

(0
.1
09
0)

(0
.0
74
3)

(0
.0
71
1)

(0
.1
50
1)

ln
ðD

IS
pj
tÞ

(o
m
it
te
d
)

�0
.6
25
3*
*

�0
.8
36
7*
**

�1
.9
95
5*
**

(o
m
it
te
d
)

�0
.4
46
8

�0
.9
99
0
**
*

�0
.3
77
2*
**

(0
.2
78
6)

(0
.1
49
9)

(0
.2
48
2)

(0
.3
01
1)

(0
.1
35
4

(0
.1
33
0)

ln
ðE

X
P
pj
tÞ

�0
.4
52
1*
**

0.
00
22

0.
08
38
**
*

�0
.2
09
7

�0
.3
83
2*
**

�0
.1
23
2*
*

�0
.1
48
3*
**

0.
06
88

(0
.1
51
6)

(0
.0
58
2)

(0
.0
23
5)

(0
.2
22
3)

(0
.1
12
5)

(0
.0
59
7)

(0
.0
23
3)

(0
.1
43
1)

ðD
P
C
F
T
A
Þ

�0
.3
70
0

0.
09
96

1.
51
82
**
*

�0
.2
91
6*
*

0.
50
22

0.
73
55
**

2.
68
39
**
*

0.
60
24
**
*

(0
.4
73
9)

(0
.4
78
4)

(0
.5
02
4)

(0
.1
26
4)

(0
.3
33
9)

(0
.3
34
3)

(0
.6
15
3)

(0
.1
87
8)

D
C
O
L
pj

(o
m
it
te
d
)

0.
78
43
*

1.
15
95
**
*

�2
.7
06
2*
**

(o
m
it
te
d
)

0.
36
33

1.
07
87

�1
.5
35
4*
**

(0
.4
28
9)

(0
.1
89
9)

(0
.5
95
5)

(0
.4
72
2)

(0
.1
19
6)

(0
.2
29
7)

D
C
O
N
pj

(o
m
it
te
d
)

�1
.0
34
2

�1
.6
86
0*
**

12
.9
10
2*
**

(o
m
it
te
d
)

�0
.3
01
0

�3
.5
73
0*
**

6.
12
87
**
*

(0
.7
59
9)

(0
.4
42
5)

(1
.9
79
3)

(0
.8
37
3)

(0
.6
62
4)

(1
.2
28
1)

D
L
L
pj

(o
m
it
te
d
)

�1
.0
94
6*
*

�1
.0
92
6*
**

�1
2.
69
83
**
*

(o
m
it
te
d
)

�2
.1
87
7*
**

�0
.0
56
9

�5
.4
41
2*
**

(0
.5
16
0)

(0
.1
63
3)

(1
.5
66
1)

(0
.7
96
8)

(0
.2
17
8)

(0
.8
85
2)

L
n
ðP
oP

pt
*
P
oP

jt
Þ

�2
.1
48
8*
**

0.
14
39

0.
60
46
**
*

�2
.1
04
5*
**

�0
.7
11
5*
*

0.
53
81
**
*

0.
89
43
**
*

�1
.1
86
8*
**

(0
.3
39
7)

(0
.1
55
4)

(0
.2
21
4)

(0
.4
09
5)

(0
.2
89
8)

(0
.1
41
4)

(0
.1
78
1)

(0
.2
68
9)

co
n
st
an
t

43
.4
69
8*
**

�1
9.
26
68
**
*

�1
5.
26
72
**
*

19
.2
73
8*
*

�1
2.
76
07
**
*

�2
1.
06
23
**
*

(9
.3
64
2)

(3
.6
05
9)

(2
.6
74
5)

(8
.2
22
4)

(4
.2
11
0)

(1
.8
04
5)

N
o.
of

ob
s.

70
5

70
5

71
5

71
5

66
0

66
0

66
1

66
1

R
-s
q
:w

it
h
in
:

0.
20
18

0.
13
06

0.
26
03

0.
22
79

R
-s
q
:b
et
w
ee
n
:

0.
05
19

0.
69
81

0.
01
65

0.
60
92

R
-s
q
:O

v
er
al
l:

0.
03
35

0.
57
67

0.
70
17

0.
90
92

0.
02
18

0.
56
42

0.
91
63

0.
97
32

P
se
u
d
o-
lo
g
-l
ik
el
ih
oo
d
:

�2
35
76
06
.6

�4
81
00
5.
36

�2
47
41
01
9

�3
07
32
56
.1

F
-S
ta
ts
/W

al
d
C
h
i

F
(7
,6
41
)
5

23
.1
4

W
al
d
χ2

(1
1)
5
19
7.
90

F
(7
,6
01
)
5

30
.2
1

W
al
d
χ2

(1
1)
5
24
9.
66

co
rr
(u
_
i,
X
b
)

co
rr
(u
_
i,
X
b
)5

�0
.9
17
5

co
rr
(u
_
i,
X
b
)5

�0
.7
63
7

P
ro
b
>
F
5

0.
00
00

P
ro
b
>
F
5

0.
00
00

P
ro
b
>
F
5

0.
00
00

S
o
u
rc
e
(s
):
A
u
th
or
’s
ow

n
es
ti
m
at
io
n
s
(H
er
e
**
*
5

1%
,*
*
5

5%
an
d
*
5

10
%

si
g
n
if
ic
an
ce

le
v
el
)

Table 8.

Revealed
comparative

advantage and
FTA

101



the results accurately. First of all, the coefficient of GDP is found to be statistically significant
and positive in all four HS commodity sections, which is consistent with the theory of gravity
model. In comparison among these HS commodity sections; the effect of GDP is highest in 06-
15. Similarly, the results indicate a negative sign of distance’s variable statistically significant
coefficient in all four HS commodity sections, which is consistent with the standard
hypothesis of the gravitymodel. Meanwhile, the negative effect of distance is highest in 01-05
as compared to the other three HS commodity sections. The reason for the highest coefficient
is that 01-05 are highly sensitive agriculture products that have a low shelf life. Therefore,
longer distance creates higher exports cost for these products.

The absolute difference in the per capita GDP (GDPPCDIFijt) variable demonstrates
Pakistan’s technological inequalities concerning its trading countries. The coefficient of
this variable is positive and statistically significant in all the HS commodity sections
except 06-15. The positive sign of this variable implies that Pakistan exports more to
those economies which do not have a similar level of income per capita as Pakistan for HS
commodity sections or it translate that Pakistan export to its trading countries but does
not follow the Linder hypotheses. Moreover, the variable of the population is also
statistically significant in PPML fixed-effect models in all four HS commodity sections.
However, the sign of this coefficient is only positive in 01-05. It indicates that the higher
population of the trading partner did not benefit the Pakistani exports except in the
agricultural products. The reason behind this is that agricultural products are the staple
products for any country, therefore a higher number of people could lead to higher
demand for agricultural products, hence the high population benefits the exporters only
in this HS commodity section. Moreover, for Pakistan, the dummy variable Pakistan–
China FTA displays a positive sign for HS commodity code sections 06-15, 50-63,
implying export growth through Pakistan–China FTA by Pakistan in these commodities.
The coefficient of the variable suggested that Pakistan–China FTA increases the exports
from Pakistan to China by 366.45% in 06-15 and 90% in 50-63. However, the dummy
variable for Pakistan–China FTA confirms a negative sign for HS commodity sections
41-43 and 01-05. These results demonstrate that even with the higher RCA it could not
guarantee an increase in the exports of trade between the two countries after signing the
free trade agreement. This result is very interesting as it indicates that free trade
agreements should look beyond the fundamental trade indicator like comparative
advantage between the countries. In the future, dual margins of exports can also be
explored to extend the results of this study.

Discussion and conclusion
The free trade agreements allow economies to provide a favored mode for trade between
the partner economies within a specific period. This study intends to fill the gap in the
literature on trade liberalization by integrating RCA with the gravity model. As
mentioned earlier in the section literature review, previous studies (Abdul Kamal et al.,
2021; Ariza Marin, 2020; Ciuriak and D.and Kinjo, 2006; Guglielmo et al., 2015; Shakur and
Tsang, 2017) interleaved the indicator of RCA into the gravity equation instead of
adopting a sequential model, which will be more suitable to perform and join the RCA and
gravity model together for the FTA agreement. The objective of this study was to identify
the commodities in which the two countries have a robust RCA separately and then
analyze the effect of FTA on the export value of those commodities for the bilateral trade
between the two countries.

The study concludes that the tariff arrangement between Pakistan and China in
PCFTA shows a visible improvement in the bilateral trade between the two countries.
However, the empirical analysis and its findings did not support the study’s hypothesis.
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Although PCFTA substantially increases commodities export with higher RCA. This
statement is valid only for some commodity groups. There is a commodity group in
which Pakistan holds an RCA, but they did not positively affect the PCFTA. Similarly, the
study observed the same conclusion for China; therefore, this study rejects the null
hypothesis.

Interestingly, these conclusions open up a new dimension of research for free trade
agreements, suggesting that free trade agreements are more complicated than export
between two countries. Moreover, the relevance of RCA while establishing a free
trade agreement in the context of the current economic system is also questionable. One
can argue that the effect of RCA could be invalidated because the commodities included in
the FTA do not have a decent convergence rate in the agreements. Nevertheless, this study
has analyzed it and concluded that evenwith the higher convergence rate, the good RCA does
not guarantee a positive effect of the free trade agreement on the commodities. One plausible
argument for these results could be the asymmetries of countries participating in the FTA.As
the exports and import value of one country ismuch bigger than another country, the effect of
FTA onRCA commodities could not be transferred properly for each country in the free trade
agreement. Therefore, this could be used as a direction for future studies, such that to explore
the same study for symmetric countries.

In light of the findings of this study, it is recommended that countries should look
deeper into their trading agreements for increasing bilateral trade. The exports between
the countries can be amplified if they go beyond the traditional method of including the
commodities in the free trade agreements. Furthermore, to accelerate export by using
improved tariff reductions, exporters should now have to focus on tackling nontariff
barriers to export; particularly capability issues in the business community. For that
purpose, the government has to improve the regulating system and provide a conducive
business environment for local businesses too, as these factors affect the capability of
delivering orders of scale on time to exporting market. Finally, this study focuses
on commodity-level data; future studies can consider firm-level data and test the
theoretical assumption of this study and extend the findings in the context of dual
margins of trade.

Notes

1. https://stats.wto.org/

2. https://www.wto.org/index.htm

3. For the independent variable not in logs (such as PCFTA dummy), the semielasticity is concluded by
100*(exp(coefficient) � 1) %.
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