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i Fruit and vegetable crops are a priority in agriculture by virtue of their vast potential in improving the socio-economic
conditions of the country. To investigate the international competitiveness by analyzing the comparative and competitive
advantage of vegetables and fruits from Pakistan, Revealed Comparative Advantage (RCA), Relative Export Advantage
(RXA), Relative Import Advantage( RMA), Relative Trade Advantage (RTA) and Laffey Index used as analytical tools. For
this purpose, time-series data set from the International Trade Center from 2011-2019. Findings revealed that Pakistan

maintained a comparative advantage and competitiveness in imports of fruits while disadvantaging vegetables. Even though

Abstract

Pakistan has export competitiveness over its rivals but is still importing a huge amount of fruits and vegetables. To gain
better competitiveness in exports of horticultural products and to reduce imports, it is important to rethink the trade policies

of Pakistan and invest in the research and development sector.
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Introduction

Reducing trade barriers creates competitiveness pressures and technology transfer potential so as so leads to
productivity gains and restricting an economy toward its comparative advantage. The term competitiveness is
introduced as an economic activity in which a company or country produces a good and service by utilizing its
available resources at a suitable price to meet the world standards. Pakistan undertook a series of economic
reforms to open up the economy in the 1990s. Remarkable among these has been the extensive effort to liberalize
its world-wide trade. It is therefore expected that Pakistan’s trade liberalization would lead to a change in the
composition of exports to reflect Pakistan’s comparative advantage in the world economy.

For two decades, global trade of horticultural commodities has been increased by four times, from §51
billion in 2001 to $200 billion in 2018 (Husiani and Rehman, 2020). In the case of Pakistan, the horticultural
sector has emerged as an important sector to contribute to national agricultural GDP with a 12% share during
the last decade (Akhtar et al., 2013; FAO, 2014; Nawaz et al., 2017). The rising demand for Pakistani fruit and
vegetable in the international market can be measured by the high export growth (Akhtar et al., 2013; AMIPHM,
2009). However, Pakistan is exporting many horticultural products to the world, but its horticultural sector is

still underperforming (Hassan, 2013).

The horticulture sector of Pakistan is still facing challenges in trade competitiveness due to poor
management, international liquidity problems, and lack of value addition (Akhtar et al., 2009; Khan, 2000).

Besides competitiveness, there are other issues come-up like quality compliance, the safety standard for
horticultural products in the world market is a matter (Azhar, 1995; Mustafa, 2003; Rahman, 2018). Being a
member of GATT since 1948 and a signatory of WTO since 1995, Pakistan has acknowledged both challenges

“Department of Commerce, Govt. College of Woman University Faisalabad, Punjab, Pakistan.

Email: hiramanzoor92 @gmail .com

"Department of Mechanical Engineering, University of Engineering and Technology Lahore, Punjab, Pakistan.
Department of Mechanical Engineering, University of Engineering and Technology Lahore, Punjab, Pakistan.



Hira Manzoor, Muhammad Safyan and Fabia Manzoor

and opportunities of trade liberalization (Akhtar, 1999). With the gradual reduction in trade barriers led by the
globalization process, there is now a greater emphasis on promoting export competitiveness (Prasad, 2004).

In Pakistan, the horticulture sector, which includes vegetables, fruits, and cut flower production, plays a
substantial role in Pakistan’s trade profit (Zafar, 2017). Potatoes, tomatoes, onions and mangoes, dates, citrus

are the most exported vegetables and fruits of Pakistan to the world, respectively. Total exports of vegetables in
the world are $72192017 out of which Pakistan is exported 0.3% to the world while fruits exports from the
world having worth of $§12759716 and Pakistan is exported 0.3% to the world (ITC, 2020). Export earnings
from fruits registered a growth of 2.8% in value and 4.4% in quantity, while vegetables also witnessed a growth
of 53.7% in value; however, its quantity declined marginally by 0.9 (GOP, 2020). Due to the higher demand for
domestic consumption, Pakistan is importing different varieties of fruits and vegetables from the global market.
Pakistan importing fruits from international market worth $227,399 while vegetables $612,984 (ITC, 2020).
Even though Pakistan is importing horticultural products from the global market, still its exports are higher than

its imports.

lgxports of Pakistani vegetables and fruits to the world, the market is increasing as the demand for Pakistani
fruits and vegetables is increasing; due to their taste; however, there are still issues relating to international
standards certification and sanitary and phytosanitary (SPS), etc. Thus, keeping in mind the value of exports and
imports of Pakistan’s horticulture commodities, an attempt has been made to estimate the horticulture
comparative advantage and competitiveness in the world market. This study also provides an understanding of
the factors limiting Pakistan’s competitive advantage and what are the obstacles in expanding the horticultural
export market. Moreover, it will also be estimated that if imports of Pakistan in terms of vegetables and fruits
has been increasing and decreasing trend over time.

As a reference to the previous studies to estimate the trade advantage, a competitive advantage that refers
to distortions markets is more reliable as compared to a comparative advantage which refers to undistorted
markets. Several studies have been conducted to investigate the export and import competitiveness of Pakistan
by using Revealed Comparative Advantage (RCA), Revealed Symmetric Comparative Advantage (RSCA),
Domestic Resource Cost (DRC), Import coverage ratio (MC), and a few more. Whereas no study focused on
using the Laffey index (LFI) and Relative Export Advantage (RXA), and Relative Import Advantage (RMA) in
the case of fruits and vegetables individually to estimate export and import specialization and trade
competitiveness among the countries. (Anwar and Hussain, 2009) used PAM, NPC, EPC, and DRC to analyze
the comparative advantage and competitiveness of Pakistan’s cotton crop from 2002-2007. (Akhtar etal., 2016)

scrutinized tomatoes competitiveness in Punjab, Pakistan by utilizing Policy Analysis Matrix (PAM), Private Cost
Ratio (PCR), DRC, NPC, and EPC. (Magbool et al., 2020) examined the competitiveness of Pakistan’s cereal
by employing RCA, Vollrath Index (RCA#), RSCA, Net Export Index (NEI), Revealed Import Advantage
(RMA) and Revealed Trade Advantage (RTA) from 2003-2018.

Materials and Methods

This paper compares Pakistan’s horticulture commodities (Vegetables and fruits) with its major rivals in Asia. By
using trade data during 2011-2019, export specialization and competition level of Pakistan in vegetables and
fruits have been calculated based on their export share in total exports and import share in total imports. Data
used in the study were drawn from an authentic website, i.e. International Trade Center (ITC), the Food
Agriculture Organization of the United Nations (FAOSTAT), and others. In this paper, several indices are
calculated to measure the export, import and trade competitiveness and comparative advantage. To get a clear
picture, Revealed Comparative Advantage (RCA), Relative Export Advantage (RXA), Relative Import
Advantage (RMA), Relative Trade Advantage (RTA), and Laffey Index was employed for Pakistan.

Revealed Comparative Advantage (RCA)

Balassa (1965 and 1977) interprets and constructs a framework of Revealed Comparative Advantage (RCA) based
on Lisner’s (1958) first analysis of comparative advantage. The purpose of the Balassa index is to compare the
country’s performance in a single commodity or sector to the reference group of countries' performances by
using export flows based on “revealed” data or observed export patterns. In spite of numerous critics of Balassa’s
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basic methodology, for instance, the problem of asymmetric value, logarithmic transformation problem as well
as not accounting for import, the RCA index is still a widely used framework for empirical trade analysis (Hoang
etal., 2017; Yeats 1985; Vollrath, 1991; De Benedicits and Tamberi 2001; Bojnec and Ferto, 2008). RCA index
is defined as:

RCAijt: (Xij / thj) / (Xiw / Zth)
Where, X is the export of commodity Iin country j, Zth is total world exports of commodity i of country
j, Xiwexports of i commodity in the world, and > X, total world exports. RCA value is between 0 to 00. A greater
than 1 value of RCA indicates the comparative advantage of a country in a particular product, while less than 1

value shows the comparative disadvantage of a country for a specific product (Akhtar et al., 2013; Hoang et al.,
2017).

Relative Trade Advantage (RTA)

Vollrath, 1991 demonstrated the Relative Trade Advantage (RTA) based on the analysis in the context of RCA.
RTA is the difference between Relative Export Advantage (RXA) and Relative Import Advantage (RMA). The
main difference between the Balassa RCA index and Vollrath indicators is that double counting of product and

country eliminated by RXA also evaluates all countries and all traded goods except subgroups and refers to the
intensity of world trade. Furthermore, RTA embodies both export and import (Hoang et al., 2017; Harvila and
Gunawardana, 2003).

Relative Export Advantage (RXA)

RXA= (X / 2Xy) / (X / X))
Where X is used for exports, i represents the product, j denotes a country, t denotes total products, and world
denotes by w. RXA>1 shows higher competitiveness and comparative advantage of a country, while RXA<1
represents weak competitiveness and comparative disadvantage of the country.

Relative Import Advantage (RMA)

RMAI= (M, / M) / (My, / M)
Where M denotes Imports, country denoted by j, t is all products and world denoted by w. RMA<1 indicated
higher competitiveness and comparative advantage, and RMA>1 indicates weak competitiveness and
comparative disadvantage (Akhtar et al., 2013).

Laffey Index (LFI)

Laffey (1992) measures the comparative advantage and specialization of a country’s selected product or sector.
The difference between the normal trade balance of cach product and the total normalized trade balance is
measured by this index. The result is then weighted by the share of each commodity in overall trade. In this
regard, the comparative advantage can be explained as the positive difference between the current trade deficit
of a sector and the theoretical one, which corresponds to its importance for trade (Ban, 2017). This index is also

used to abolish the impact of cyclic factors, which may affect the volume of trade flows in the short-term, and
focus on bilateral trade relations (Faheem, 2019). Laffey index is defined as:
L= 100 X _

Where Xj and Mj indicate export and import of a commodity j by the selected country to the world market,

the number of analyzed item denoted by N. LFI value is between -00 and +00 while the neutral point of
comparative advantage is 0. The positive value of LFI indicates higher specialization and the existence of
comparative advantage, while the negative value shows the absence of specialization and comparative
disadvantage. = 0 means that an increase in the comparative advantage of a sector leads to a decrease of others

(Hoang et al., 2017).

Results and Discussion

Analyses of selected horticulture products, i.e. vegetables and fruits, are conducted to identify the
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Comparative and competitive advantage. Balassa (1965) RCA index, Vollrath, 1991 RTA, RXA, and RMA
has been used in this section. Moreover, Laffey Index has been used to measure comparative advantage and intra

trade change in selected products between Pakistan and other participating countries. Time series data of
horticulture selected products of Pakistan and Asian leading countries China Viet Nam, Turkey, Thailand,
Philippines, India, Myanmar, and Uzbekistan is taken from International Trade Center (ITC) for the period 2011
to 2019.

For the year 2019, which is under investigation, results revealed that Pakistan makes up 0.1 percent of the
world’s exports while China’s share reported as 13.4 percent, Turkey accounts for 0.9 percent, Thailand for 1.3
percent, the Philippines for 0.4 percent, India for 1.7 percent, both Myanmar and Uzbekistan account for 0.1
percent. On the other hand for the same year, the contribution of Pakistan’s imports in world’s total imports is
about to be 0.3 percent, China’s share in world’s imports is accounted for 10.9 percent whereas Viet Nam share
is recorded as 1.3 percent, Turkey’s share in world’s imports is about to be 1.1 percent, Thailand accounts for
1.3 percent, Philippines for 0.6 percent, India’s share is approximately 2.5 percent while Uzbekistan and
Myanmar’s share in world’s total imports is 0.1 percent has been recorded.

The main idea of Table 1 is to consider whether Pakistan has a comparative and competitive advantage in
fruits overs its competitors in Asia. As compared to major Asian exporters and importers of fruits, Pakistan’s
import and export share to the world market is indicated in Table 1. By using the following indices, Pakistan’s
fruits export value was 310936 thousand USD for the year 2011, which is increasing to 398771 thousand USD
in 2019 shows great export potential, while Pakistan’s import value is recorded as 227399 thousand USD in 2019
from 121079 thousand USD in 2011 showed a great increase but its better than previous years 2015 to 2017
these years considered to be bad years for Pakistan because of their import values. There was no comparative
advantage in fruits exports for China and India over the study period based on RCA values because these values
are less than unity. Viet Nam’s RCA value was fluctuating over the study period and stood at 3.17 in 2009. Same
as Viet Nam, Turkey also has a comparative advantage during the entire study period because its RCA value
remained greater than unity, but the year 2011 was considered to be a good one because the RCA value in this
year was highest than the coming years. Thailand’s RCA value was gradually increasing and reached 2.25. While
the Philippines’s RCA value has also remained great than unity shows comparative advantage. Pakistan also has a
comparative advantage in fruit export from 2011 to 2019, but 2016 is considered to be the luckiest year for
Pakistan because this year, Pakistan’s RCA value is 3.08, which is the highest value during the study period.
Results of RXA are the same as RCA.

Table 1: Comparative and Competitive Advantage of Pakistan and Selected Asian Countries for Fruits for 2011
to 2019.

Countries Indicators 2011 2012 2013 2014 2015 2016 2017 2018 2019

RCA 0.35 0.37 036 033 036 038 035 0.33 0.37

RXA 0.35 0.37 036 033 036 038 035 0.33 0.37

China RMA 0.34 0.39 0.37 044 0.52 0.51 0.48 0.60 0.79
RTA 0.01 0.04 0.02 -0.01 0.03 0.04 0.01 -0.01 0.03

Laffey Index 0.00 -0.01 -0.01 -0.04 -0.06 -0.05 -0.05 -0.10 -0.16

RCA 3.67 3.50 293 3.06 3.20  3.79 4.26 3.82 3.17

RXA 3.67 3.50 293 3.06 3.0 3.79 4.26 3.82 3.17

Vietnam RMA 1.30 0.86 1.10 1.06 1.31 1.78  2.44 1.95 1.62
RTA 3.34  3.16 259 2.72 2.86 346 3.92 3.48 2.83

Laffey Index 0.55 0.64 046 054 056 066 056 056 0.50

RCA 598 5.05 495 4091 480 3.95 3.73 3.66  3.58

RXA 598 5.05 495 4091 480 3.95 3.73 3.66  3.58

Turkey RMA 0.31 0.36 030 0.29 033 037 034 037 0.33
RTA 5.65 4.71 4.61 4.57 446 3.61 3.39 3.33 3.25

Laffey Index 1.26 1.10 1.15 1.23 1.36 1.19 1.09 1.03 1.10

Thailand RCA 090 1.08 090 1.02 1.01 1.10 1.46 1.71 2.25
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Countries  Indicators 2011 2012 2013 2014 2015 2016 2017 2018 2019

RXA 090 1.08 09 1.02 1.01 1.10 146 171  2.25

RMA 042 047 048 050 061 065 059 051 054

RTA 0.57 0.75 0.56 0.69 067 076 1.13 137 1091

Laffey Index ~ 0.11 ~ 0.14 0.10 0.14 0.11 0.14 0.28 0.38 0.57

RCA 403 403 470 491 2,19 291 286 4.76 542

RXA 403 403 470 4091 2,19 291 286 4.76 5.42

Philippines RMA 047 059 051 046 046 052 049 0.51 0.61
RTA 370  3.70 436 457 185 257 253 443 5.08

Laffey Index ~ 0.84 0.83 1.09 1.23 053 078 0.75 1.27 1.54

RCA 099 097 094 092 0.89 089 092 074 0.69

RXA 099 097 094 092 0.89 0.89 092 074 0.69

India RMA 0.87 0.72 0.82 094 1.14 1.08 1.08 1.09 0.87
RTA 0.66 0.63 0.61 058 055 055 059 040 0.36

Laffey Index ~ 0.01  0.05 0.02 -0.02 -0.10 -0.08 -0.07 -0.13 -0.07

RCA 253 286 3.27 3.07 298 3.08 240 282 246

RXA 253 286 3.27 3.07 298 3.08 240 282 246

Pakistan RMA 0.54 0.59 053 072 095 1.01 0.86 053 0.64
RTA 220 2,52 294 274 264 274 207 248 212

Laffey Index 0.44 0.51 0.66 0.58 0.55 0.59 0.40 0.59 0.53
Source: ITC calculations based on UN COMTRADE and ITC statistics

By using eq. 3 RMA value has been calculated. Results revealed that Pakistan, China, Turkey, Thailand, and
the Philippine have a competitive advantage and strong competitiveness because of RMA<1. On the other hand,
both India’s RMA value is less than unity in 2019, better than in previous years, but Viet Nam has a huge
competitive disadvantage showed by its RMA value. Years 2013 and 2018 are considered to be the luckiest years
for Pakistan because in this year RMA value is recorded as 0.53, which is the lowest value. Pakistan’s RTA value
is fluctuating over the study period like its competitors, but Turkey is one of those countries whose RTA value
is high than its Asian rivals.

Table 1 disclosed that Pakistan has a comparative advantage in exports of fruits by the average value of RCA,
which is 2.83, while Viet Nam and the Philippine have an advantage over Pakistan, China, and India, but Turkey
has a great comparative advantage over its Asian competitors. Pakistan’s RMA value is 0.71 shows an advantage,
but Turkey has a highly competitive advantage over Pakistan and other selected countries; however, the positive
value of the RTA of Pakistan indicates a net revealed competitive advantage.

Table 2: Comparative and Competitive Advantage of Pakistan and Selected Asian Countries for Vegetables for
2011 to 2019.

Countries Indicators 2011 2012 2013 2014 2015 2016 2017 2018 2019

RCA 1.33 1.04 1.02 099 0.98 1.13 1.19 1.14 1.07

RXA 1.33 1.04 1.02 099 0.98 1.13 1.19 1.14 1.07

China RMA 0.31 0.39 036 036 038 0.26 0.26 0.26 0.20
RTA 1.03 0.73 0.71 0.68 067 082 0.88 0.83 0.76

Laffey Index 0.18 0.10 0.11 0.11 0.12 0.19 0.19 0.16 0.17

RCA 37.8 52.0 230 229 282 276 16.4 12.3 14.0

RXA 37.8 52.0 23.0 229 282 276 16.4 12.3 14.0

Myanmar RMA 0.0 1.0 0.1 0.1 0.2 0.7 0.7 0.1 0.0
RTA 37.5 51.7 227 225 279 273 16.1 12.0 13.7

Laffey Index 6.5 8.2 4.0 3.9 5.4 5.8 3.2 2.3 2.7

Turkey RCA 2.30  1.96 1.95 1.94 1.80 1.50 1.54 1.74  1.58
RXA 2.30  1.96 1.95 1.94 1.80 1.50 1.54 1.74  1.58
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Countries  Indicators 2011 2012 2013 2014 2015 2016 2017 2018 2019

RMA 045 035 036 053 054 052 054 047 041

RTA 200 1.65 1.64 163 149 1.19 1.23 143 1.27

Laffey Index ~ 0.29  0.25 0.26 0.24 0.24 0.21 020 0.23 0.23

RCA 1.62 1.85 199 223 212 146 142 131 0.92

RXA 1.62 1.85 199 223 212 146 142 131 0.92

Thailand RMA 0.38 044 044 051 071 0.83 0.89 09 1.08
RTA 1.31 1.54 168 192 181 1.16 1.12  1.01 0.61

Laffey Index ~ 0.21  0.22 0.27 030 0.28 0.14 0.11 0.07 -0.03

RCA 0.00 0.00 0.00 0.00 0.00 0.00 522 7.59 846

RXA 0.00 0.00 0.00 0.00 0.00 000 522 7.59 846

Uzbekistan RMA 0.00 0.00 0.00 0.00 0.00 0.00 084 074 0.36
RTA -0.31  -0.31 -0.31 -0.31 -0.31 -0.31 491 7.28 8.15

Laffey Index ~ 0.00  0.00 0.00 0.00 0.00 0.00 090 1.21 1.50

RCA 097 092 1.19 1.00 1.08 1.01 094 1.02 0.87

RXA 097 092 1.19 1.00 1.08 1.01 094 1.02 0.87

India RMA .19 139 136 162 231 256 214 0.58 0.86
RTA 0.66 0.61 088 069 077 070 063 0.71 0.56

Laffey Index  -0.03 -0.08 -0.04 -0.11 -0.24 -0.33 -0.24 0.08 0.01

RCA 297 237 282 194 263 195 191 2.80 2.72

RXA 297 237 282 194 263 195 191 2.80 2.72

Pakistan RMA 3.81 405 3.13 386 377 452 411 297  3.23
RTA 266 206 252 1.63 232 164 160 249 241

Laffey Index -0.12 -0.27 -0.07 -0.32 -0.21 -0.48 -0.37 -0.02 -0.08
Source: ITC calculations based on UN COMTRADE and ITC statistics

Table 2 postulated that Pakistan has a comparative advantage since 2009 in overall vegetables, and it implies
that Pakistan maintained as well as attained the level of comparative advantage up to 2011 shown by RCA value
which is stood at 2.72. Myanmar is one of Pakistan’s selected rivals in the export of vegetables. By looking at its
RCA values, it is concluded that it holds 1% highest comparative advantage. Results of RXA are the same as RCA.
Table 2 also included a competitive advantage in overall vegetables for the study. Pakistan has a competitive
disadvantage in the imports of fruits during the entire study period. It could be seen by RMA values which are
more than unity. 1" highest value of RMA of Pakistan has been recorded in 2016, which was 4.52. Hence
Uzbekistan has 1% competitive advantage over Pakistan, China, India, Thailand, Turkey, and Myanmar. Positive
RTA values of Pakistan shows net revealed trade advantage in vegetables. Also, Pakistan has the highest RTA
value in 2019 than others. Negative values of the Laffey index of Pakistan show the absence of specialization
because LFI values vary between -00 to +00 means weak competitiveness and comparative disadvantage. By using
LFL, it is postulated that Myanmar is one of those countries that have the highest comparative advantage and
strong competitiveness in exports of vegetables.

Table 2 represents the Comparative and competitive advantage of Pakistan and other selected countries to
the world market in vegetables from 211 to 2019. It can be observed by seeing the RCA average value of Pakistan
that Pakistan has a comparative advantage in vegetables during the study period over China, India, Turkey,
Thailand, and Uzbekistan except for Myanmar (Akhtar et al., 2009).

Pakistan’s RXA value is depicted as 2.46, which is the same as RCA. Moreover, Pakistan has a great
competitive disadvantage in the imports of vegetables. Because the RMA value is 3.72, and it is a result of the

rapid growth of the population. In this case, demand for horticulture products is also increasing. And other Asian
rivals of Pakistan, including China, Turkey, Myanmar, Thailand, and Uzbekistan, have a competitive advantage
over Pakistan except for India because it exhibits RMA>1. The positive value of RTA also nd highest value
indicates that Pakistan has a net revealed trade advantage over China, India, Turkey, Thailand, and Uzbekistan,
while Myanmar has 1* highest net revealed competitive advantage.
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Conclusion

This research concludes Pakistan’s competitive position in the global fruits and vegetable export also import
market over the period 2011 to 2019 against Asia’s leading fruits and vegetables exporting and importing players
based on RCA RXA RMA, RTA, and Laffey Index. Pakistan has a comparative and competitive advantage in both
fruits and vegetables due to suitable climatic conditions based on Balassa’s Revealed Comparative Advantage and
Vollrath’s Revealed Competitive Advantage. However, the overall comparative advantage of Pakistan is not
sufficient. Because this study exhibited that Pakistan has the 2* rank in gaining comparative and competitive
advantage in the export of vegetables while 4™ in fruits. In the imports of vegetables, Pakistan has a competitive
disadvantage during the entire period. However, Pakistan has a competitive advantage in the imports of fruits for
the whole period under analysis except in the year 2016. However, positive values of RTA indicate that Pakistan
has net revealed competitive advantage in most of the years under consideration in vegetables over its rivals
except Myanmar. Even Pakistan also has net revealed competitive advantage in fruits but by gaining 4t rank,
which is not good. Laffey Index depicted that Pakistan has weak competitiveness in vegetables while strong in
fruits. The study recommends that policymakers and the government should facilitate exporters for those
markets where Pakistan’s fruits and vegetables can get a lot of potentials. To boost its fruits and vegetable exports
and reduce imports competitiveness, Pakistan needs to develop a better system to research and redesign its trade
strategy. Pakistan also needs to invest in technological development to produce a better marketable surplus and
devise foreign trade plans so that vegetables and fruits can make a big contribution to reducing Pakistan’s negative
trade balances.
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