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An Analysis of Determinants of Agriculture Trade
Intensities of South Asia

Pradeepa Dembatapitiya

ABSTRACT

South Asia is considered as the least integrated region in the world
despite many attempts made to liberalize movement of goods and services
within the region. Intra-regional total trade and agricultural trade among
South Asian countries are about 4% and 8% respectively. The objectives of
this study are to document the extent of intra-regional trade of South Asia
using trade intensities and to evaluate the determinants of the same using
gravity models. Three equations were estimated taking exporter GDP,
importer GDP, exporter population, importer population, distance, WTO
membership, regional and bilateral trade agreements, common language,
common colony and diversification index as the independent variables for the
year 2010. The first model used total-trade intensities as the dependent
variable and covered 2490 country pairs. The second and third models were
sub-samples covering total trade and agricultural trade respectively in South
Asia. The results show that higher agriculture trade exchanges exist between
Pakistan-Afghanistan and Nepal- Bhutan. Total trade intensities are higher
for Afghanistan-Pakistan and Afghanistan-India. The estimation results of
gravity models indicate that exporter GDP, importer population, distance and
colonial ties are significant determinants of trade intensity in all three
models. Even though WTO membership and regional trade agreements are
key determinants of both world and South Asian total trade, they do not
significantly influence agriculture trade. Bilateral trade agreements have
strong influence in strengthening trade relationships in agriculture trade
intensities in South Asian region. Export market diversification is a key
determinant of trade intensities.

Introduction

South Asia is considered as the least integratginein the world
despite many attempts made to liberalize movemémjoods and services
within the region. Intra-regional total trade angrieultural trade among
South Asian countries constitute about 4% and 88pewtively.It is evident
that agricultural exports of South Asia are cordirte primary agriculture
products to limited number of countries and traglatronships are prevalent
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among few traditional trading partners outsiderdgion. According to Rosa
and Govindan (1997), there are still room for gamsagriculture trade of
South Asia through integrations of fast growingremuies in the region and
more trade liberalization within the region. Strvemning of agriculture trade
linkages among countries in the region will be ampartant area in future
trade policy discussions and negotiations in tiggore

Forbes and Chinn (2004), who addressed importaiicade linkages
across countries, suggested that trade linkages hagkly significant
determinants of a country’s economic situation énms of income effect.
According to Zhang and Witteloostuijn (2004) thdueaof bilateral trade
volume does not imply the strength and importantérade relationships
between two countries. They used trade intensitiex to measure trade
linkages and indicated that trade intensity indexmalize many factors that
affect trade flow such as openness, exchangepate, level. These country
specific factors have an equal impact on bilatératie flow with its all
trading partners but not the trade structure wihth partners, and hence it
captures the relative importance of trade relatimsbetween two countries
explicitly. The trade intensity index with a valgeeater than one indicates
higher bilateral trade than it can be expectedherbiasis of country’s share in
world trade. The changes in the trade intensityexndver time reflect the
changes in trade prospects of two countries. Theeasing value of trade
intensity overtime implies the further trade intgyn of two nations and can
be used to depict prospects for regional economégyiation (Batra, 2007).

Past studies on determinants of trade intensityniméocused on the
relationship between distance and trade. Distasi@ strong determinant of
trade flow that geographic proximity tends to preencelatively more trade
between two nations (Ng and Yeat, 2003). Accordin§rivastava and Green
(1986), distance, GDP of exporting country and pagon of the importing
country are significant determinants of the tradeensity between two
countries. Their findings revealed that market povge exerted by large
economies and, nations with large economies hawergified large number
of firms and exports across the importing natidbarney (1973) analyzing
agricultural trade intensity among United State @&hdopean community
argued that, implementation of discriminatory conuia policies were
influenced trade intensity between two nations. ER€982) revealed that
Bangladesh has extremely low trade intensities Wittuth Asian member
countries. Shin (2008) also examined how exportiemgbrt intensities have
evolved in Europe and East Asia. Zang and Wittelops (2004) explained
that the differences for export vis-a-vis importeimsities and the political
determinants of trade intensities are as imporda@neéconomic explanations.
The findings of Bancet al. (2013) on the potentials of trade development
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between ASEAN and New Zealand using trade intemsiices observed the
intensified trade over the years and revealed tbeesfor further deepening
of trade relationship, especially with countrieogmphically closer to New
Zealand and need for bilateral trade agreementstfong trade relationship
between two nations.

Despite the abundant literature focused on tratengities, there is
dearth of studies on agriculture trade intensitie¢he South Asian region.
Irrespective of several attempts for regional aildtdral trade agreements
between South Asian countries such as South Asiafieréntial Trade
Agreement (SAPTA), Indo-Sri Lanka Free Trade Agreetn Sri Lanka-
Pakistan bilateral trade agreement, agriculturaddr among the region
remains low. The issue of why the region is belgtimal in gains through
regional trade and what factors hinder countriescdpitalizing on intra
regional trade opportunities remains to be investid. This study attempts to
fill this gap partly by comparative trade flow aysis of the South Asia region
and the world with particular emphasis on agrigalturade flows within
South Asia.

Accordingly, the study has two objectives. Firstlfhe study
investigates how intense is the total trade andétature trade within South
Asia. Secondly, this study evaluates the factass dletermine the agricultural
trade intensity between two nations using gravibdets.

The paper is organized as follows. First, thisgpapscuss the nature
of agriculture trade flow in South Asia by emphasyzits major trading
partners, main export commodities and concentratioexport market. The
following sections present the analytical frameworKhe results of trade
intensity calculations and gravity model estimagi@me presented next. The
paper ends with conclusions.

Agriculture Trade in South Asian Region
Openness of South Asian Countries

Over the past few decades, most countries in theédwapened up
their economies have adopted more outward lookadget policies to increase
their country share in world export market. Opesnaesa country explains
how far a particular country interacts with othetions in trade. Table 1
shows the openness indices for South Asian cogntrier the period 2008-
2013.
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Table 1: Openness indices for South Asian memtnentcies
2008 2009 2010 2011 2012
World 0.52 0.42 0.47 0.51 0.50
South Asia 0.41 0.33 0.34 0.41 0.41
Afghanistan 0.35 0.30 0.35 0.38 0.32
Bangladesh 0.45 0.40 0.47 0.52 0.49
Bhutan 0.85 0.81 0.80 0.82 0.82
India 0.41 0.32 0.33 0.41 0.42
Maldives 0.80 0.53 0.55 0.69 0.77
Nepal 0.00 0.36 0.37 0.36 0.30
Pakistan 0.37 0.29 0.33 0.32 0.30
Sri Lanka 0.54 0.39 0.42 0.50 0.46

Source: Author calculations using World Bank dedadh

Table 1 clearly indicates that openness of SouttarAsegion is
relatively lower compared to the world average @éncemains unchanged
during past few years. During 2012, openness ifiole$outh Asia and World
are 0.5 and 0.41 respectively. However, on aveBiggan and Maldives are
relatively more open economies in the region anehigr than the world
average.

Position of South Asia in the World Economy

Figure 1 depicts the relative position of Southalisi terms of world
total product and agricultural product exports. éclingly South Asia is the
smallest region when total exports are concernde: dmallest agriculture
exports share is recorded by the Middle-East fatldvby South Asia. The
highest contribution of Middle-East for total tradedue to petroleum oil.
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Figure 1: Total exports shares and agricultural exports sha
different geographical regions in the wc
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Within South Asia, export shares of both total pmd anc
agricultural product trade shows rise and fall grattduring past decac
Figure 2 depicts the intnagional export shares of South Asia during
decade.

Figure 2: Intraregional export shares of South As
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South Asia mainly exports its agricultural produtdshigh income
OECD and non-OECD countries and its exports to hgiper and lower
middle income countries remains low. Cereals sghi@, wheat, maize,
sorghum and millet etc are the main exported aljuial commodities from
South Asian and those products are primarily exgbrto Indonesia,
Malaysia, Senegal, China and United Kingdom (COMTHAdata). Table 2
shows top five agricultural export commodities o Asia.

Table 2: Top five agricultural export commoditidsSmuth Asid
Product 2008 2009 2010 2011
Total Agriculture exports 20,971,777 26,624,516 39,244,918 46,097,108

(100.00%) (100.00%) (100.00%)  (100.00%)

Cereals 4,836,984 5,217,780 8,194,737 10,813,354
(23.06%) (19.60%) (20.88%) (23.46%)
Lac, gums, resins, vegetable saps and 415,349 730,952 2,397,597 6,736,237
extracts
(1.98%) (2.75%) (6.11%) (14.61%)
Coffee, tea, mate’ and spices 2,909,720 3,703,792 4,804,612 4,506,046
(13.87%) (13.91%) (12.24%) (9.78%)
Fish, crustaceans, molluscs, aquatic 2,339,635 3,192,562 4,411,547 4,331,279
invertebrates
(11.16%) (11.99%) (11.24%) (9.40%)
Meat and edible meat offal 1,262,422 1,903,881 2,860,058 3,359,613
(6.02%) (7.15%) (7.29%) (7.29%)

Source: COMTRADE data (US $ Thousands)

South Asia shows regional outward orientation foothb its
agricultural exports and imports. South Asian ragaccounts about 8% of its
intra-regional agriculture exports during 2012. ®oésian intra-regional
agriculture imports remains at about 6% during sges whereas 94% of its
agricultural imports come from outside the regi@®©MTRADE data). Table
3 and 4 depict top ten agriculture export destimeiand import sources of
South Asia respectively. Accordingly about 91% tsf agricultural trade is
with outside the region. It is notable that Indral&akistan are among the top
ten import sources of the region as South Asia iheaepends on cereal
imports from India and milling product imports frdPakistan.

2 Percentage in parenthesis indicate export slwatetal agriculture exports from
South Asia.
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Table 3: Top ten agriculture export destinationSauth Asia
Importers 2008 2009 2010 2011 2012
United States of 1,944,035 1,629,968 2,106,611 3,487,284 6,276,446
America

China 708,209 545922 925183 1,177,858 1,495,077
Japan 1,226,414 872,839 1,109,713 1,604,203 1,370,042
Malaysia 1,086,318 829,949 934,078 1,258,135 1,348,096
Indonesia 563,748 397,866 548,085 1,169,887 1,223,550
Germany 787,106 754,693 888,152 1,172,743 1,105,753
United Kingdom 1,014,910 883,997 931229 1,090,661 1,081,104
Russian Federation 665,265 655428 804,778 1,043,101 975232
Nigeria 72,572 116,771 190,291 288,680 959,008
France 706,216 499532 543417 798,004 764,353

Source: COMTRADE data (US$ Thousands)

Table 4: Top ten agriculture import sources int8d\sia

Exporters 2008 2009 2010 2011 2012
Indonesia 5,608,808 4,510,290 5674616 7,161,676 7,039,143
Malaysia 2,230,421 2,188,089  3,119911 4,217,423 4,291,624
India 2,201,726 1,394,364 2,304,099 2,584,995 2,621,696
Ghana 133,055 26,618 21,433 487,464 1,825,647
Brazil 637,638 2,492,043 1942491 1,253,880 1,704,358
Argentina 1,011,755 794522 1,446,611  1507,964 1,477,277
Australia 488,640 693,236 1,143,792 994,698 1,445,160
Pakistan 697,274 572,668 732,783 1,604,899 1,339,046
Canada 1,282,734 1,463,301 1,638,050  1,925247 1,323,286
Ukraine 236,689 782,864 682,169 1,001,919 1,268,943

Source: COMTRADE data (US $ Thousands)

Table 5 shows the agriculture exports shares othSAgian countries as a
percentage of total agriculture exports to theaegi
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Table 5: Agriculture exports shares of South Asi@ountries
compared to each country’s total agriculture exptwtSouth
Asia region (%)

Afghanistan  Bangladesh  Bhutan India Maldives Nepal Pakistan Srilanka Total
Afghanistan3 _ 0.00 0.00 75.92 0.00 00 24.01 0.07 100
Bangladesh” 0.07 B 1.67 87.28 0.35 1.51 8.33 0.86 100
Bhutan 0.00 12.04 _ 87.81 0.00 0.15 0.00 0.00 100
India 251 423 0.53 _ 1.71 10.9 23.21 18.9 100
Maldives 0.00 0.00 0.00 0.03 _ 0.00 0.00 99.97 100
Nepal 0.00 2589 019 73.36 0.01 _ 0.19 0.37 100
Pakistan 75.84 9.12 0.00 6.13 0.34 0.02 _ 8.56 100
Sri Lanka 0.03 1.30 0.001 70.52 11.24 0.10 16.80 100

Source: Calculations based on COMTRADE data (Averagues for 2008 - 2012)

India, Sri Lanka and Bangladesh are only South msi@Eembers
which have agriculture trade with each countryhe tegion. Afghanistan-
India, Bangladesh-India, Bhutan-India, Sri Lankdi#n Maldives-Sri Lanka,
Nepal-India and Pakistan-Afghanistan show a higtggiculture trade within
the region in terms of export shares. India plays important role in
agriculture trade in South Asia. Agriculture expshiare of India is highest
with Bangladesh and it is 42.3%. About 87.28% ohd&adesh agriculture
exports supply to India too. Bhutan exports agturel commodities to
Bangladesh, India and Nepal only and 87.8% of alitice exports of Bhutan
supply to India. Agriculture exports of Sri Lankeealso highest with India
and its exports share is 70.5%. It is notable khaldives supplies 99.9% of
its agriculture exports to Sri Lanka and rest talidn Nepal exports its
agriculture products to each South Asian countigepk Afghanistan and that
Is highest with India. About 75.8% of agricultungperts of Pakistan supply
to Afghanistan. Afghanistan exports its agricultym®ducts only to India,
Pakistan and Sri Lanka within South Asian region.

Trade potential within South Asia
Trade complementary indices provide insight foreptials of trade

between two countries. It explains how far one tgts exports match with
the imports of another country and is consideregbad indicator to find

® Calculations based on mirror data.
* Calculations based on mirror data as COMTRADE dhtaws direct data only up to
2007.
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natural trading partners in the region. Table 8ashthe trade complementary
indices for South Asian countries.

Table 6: Trade complementarity indices for SoAskan countries

Afghanistan  Bangladesh Bhutan India Maldives Nepal Pakistan Sri

Lanka

Afghanistan’ _ 49.37 43.96 4297 44.54 47.71 50.39 46.88
Bangladest 29.09 _ 2851  28.03 31.39 42.47 29.38 30.08
Bhutan 68.69 49.14 _  46.69 67.47 53.26 47.83  50.49
India 44.59 34.823 8.2 _ 41.70 40.78 3421 3820
Maldives 52.66 68.53 9249 6278 _ 6559 5252 46.72
Nepal 41.64 39.10 7357  43.99 40.55 - 4274 42.06
Pakistan 35.69 31.62 53.87  28.70 34.41 29.51 _ 2172
Sri Lanka 27.21 21.63 57.40  30.13 19.50 25.53 2556  _

Source: WITS database (2011)

Pakistan is potential trade partner of Afghanistarong other trade partners
in South Asia. Bangladesh does not have potemédirtg partners within the
region where it shows less than 50 values for cemphtarity indices with all
regional member countries. Afghanistan, Sri LarMaldives and Nepal are
the better trading partners of Bhutan as exportBhaftan match with the
import requirement of those countries at the lesfemore than 50%. It is
notable that trade complementary indices of Indérent higher compared to

® Trade complementarity index measures how far égpifrone country overlap with

the imports of another country and it is calculagedording to the following formula

(United Nations Economic and Social CommissionAsia and the Pacific, 2009).
TC= 1001 —Z_.::u'{. — X2

Where, M is sector k's share in i'th country total impoftsm the world and X is

sector k's share in j'th country total exports e world.

The index is zero when no goods are exported byconatry or imported by another.
Itis 1 (100 per cent) when export share of onentguexactly match with the import
share on another. In this study, if index is gge#ttan 0.5 (50 per cent) those country
pairs are identified as potential/ fair naturabtrey partners. If it more close to 1 (100
per cent) those country pairs are identified as$ bhatwral trading partners.

® Based on mirror data
" Based on mirror data
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other countries. It highlights that India seeksister trading partners outside
the region. All South Asian countries are potentiglding partners of
Maldives and it is less with Sri Lanka in contré&stother countries in the
region. Maldives and Bhutan are the best tradintnpes in South Asia as it
records the highest complementary index in theoregiepal and Bhutan are
natural trading partners in the region where thespective imports and
exports match in 73.5%. Bhutan is also a good rigadgiartner of both
Pakistan and Sri Lanka where their relevant expmtsimports are matched
in 53.8% and 57.4% respectively.

Export Diversification in South Asia

Table 7 shows the Herfindhal indices for agricidtlmommodity
exports from South Asian countries. Herfindhal mdethe simplest method
to measure the export market diversification. Higtue of Herfindhal index
reflects more exports are concentrated into fewtosecin the economy.
Accordingly, South Asia shows relatively monopatistature in agricultural
commodity exports except India. South Asian agticel exports are
concentrated into few commodities and this situmtis significant in
Maldives where more than 80% of its agriculturap@ts consist with fish
and crustacean products.

Table 7: Herfindhal index for agricultural trade iSouth Asian
member countries
Country 2008 2009 2010 2011 2012
Afghanistan 0.75 0.51 0.36 0.40 0.35
Bangladesh 0.60 0.60 0.49 0.50 0.48
Bhutan 0.89 0.25 0.21 0.18 0.33
India 0.10 0.10 0.08 0.09 0.12
Maldives 0.84 0.79 0.83 0.83 0.91
Nepal N/A 0.16 0.17 0.15 0.25
Pakistan 0.42 0.36 0.37 0.29 0.21
Sri Lanka 0.46 0.47 0.48 0.43 0.45

Source: Author calculations based on COMTRADE data
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In summary, South Asia has lower level of agriadttrade and those
exports are concentrated into few sectors of tlen@my. Its major export
destinations and import sources are located outbigleegion. Thus it can be
concluded that intra regional agriculture tradatisower level in contrast to
other major geographical regions in the world. Tpaentials for intra
regional trade is high in the country pairs of Ma¢d-Bhutan, Nepal-Bhutan
in South Asia according to the trade complemeritatices.

Analytical Framework

Calculation of Agriculture Trade Intensity Indices for South Asian
Countries

Trade Intensity Index is measured as the ratio hef shares of
country’s exports going to partner country over gimare of world export
going to the same partner (United Nations Econanit Social Commission
for Asia and the Pacific, 2009). Agriculture tradeéensities for South Asian
countries are calculated according to the followifigrmula using
UNCOMTRADE data.

j _ X/ Xi
=X @
Where,
T = Trade intensity betweeli and |" country
X = Agriculture exports fronf'icountry to |' country
Xi = Total agricultural exports fronf' icountry
X/ = Agriculture exports from world td"jcountry
Xw = World total agriculture exports

Gravity Model Estimation

Following Srivastava and Green (1986) and Zhangd an
Witteloostuijn (2004) the factors that influence the intensity in bilateral
trade between two countries were estimated usiagitgrmodel by setting
log of trade intensity as the response variable.

Size of the economies, population, distance detwiwo countries,
WTO membership, presence of bilateral and regitade agreements, export
diversification index and some similar geographichhracteristics such as
common colony, common language are used as theendent variables.
The algebraic specification of the model used figr économetric estimation
is given below.
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InTI) = B0+ B11In EGDP + B2 InIGDP + 83 In EPOP + 84 In IPOP +
B5InDIS; + 6 WTO + 37 BTA + S8 RTA + 9 LAN +
(10 COLON + 11 DIVER; + €

(2)

Where,

T = Trade intensity betweefi and |" country

EGDP = 1" country (exporter) GDP (US$)

IGDP = {" country (importer) GDP (US$)

EPOP = T country (exporter) population

IPOP = I country (importer) population

DIS! = Distance betweeff &nd |" countries

WTO = Dummy variable for botf{'iand |" countries are being WTO
members

RTA = Dummy variable for botH'iand |" countries are being
members of same regional trade agreements

BTA = Dummy variable for presence of bilateraldgaagreement
between" and |" countries

LAN = Dummy for both ' and |" countries are sharing the common
language

COLON= Dummy variables for botf and |" countries are under
common colonial rule

DIVER = Diversification index of'l country

gl is the error term

Three regression models are estimated separatelyvdold total
trade, South Asian total trade and for South Asagmiculture trade. To
address the heteroscedasticity issue, robust sthedar method is used for
correction. Unobservable multilateral resistancegavity data is corrected
including importer fixed effects in the model. Asvartsification index is
collinear with the exporting country, exporter fikeffects are not included in
the model.

Cross sectional gravity data of this study is sisted with 42
exporting countries across the world and 2490 oihty pairs which show
the respective trade intensities of their bilaténadie during 2010. Information
on country’s GDP and the population are obtainethfiVorld Bank database
and data for dummy variables such as common lamguagmmon colony
were gathered from the database of the Institute Research on the
International Economy. Trade intensity index andébsification index are
obtained from World Integrated Trade Solution (WYTd&atabase under HS
2007 nomenclature and the trade intensity indibes &re not available in
WITS database are calculated using COMTRADE dasa.ba
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Results and Discussion
Agriculture Trade Intensities in South Asian Region

Table 8 shows trade intensity indices for SouthaAsimember
countries for their total product traded during 201

Table 8: Trade intensity indices for total tradmoag South Asian
member countries

Sri
Afghanistan  Bangladesh Bhutan India Maldives  Nepal Pakistan

Lanka
Afghanistan8 _ 00 00 919 00 00 16,214 1.36
Bangladeshg N/A _ 226 81.5 42.7 213 123 80.5
Bhutan 00 32 - 04 00 01 00 00
India 2.08 6.2 35 - 6.2 03 3.08 15
Maldives 00 00 00 01 - 00 00 120
Nepal 0.16 16 17 03 0.38 - 1.62 0.24
Pakistan 130 20 00 00 3.39 00 - 14

Sri Lanka 0.38 25 0.5 02 86 0.2 4.17

Source: WITS database and COMTRADE databoa(mll)

The highest trade intensity index for total tradgearded between
Afghanistan and Pakistan which explains that they the strongest trade
partners within South Asia. Afghanistan exportets and other textile floor
coverings, leather and edible fruits to PakistarighAnistan and India
recorded the next most powerful trade linkages iwithouth Asian region.
Bangladesh shows highly strong trade relationshipls Bhutan, Nepal and
Pakistan. Bhutan shows strong bilateral trade ioglship with Bangladesh,
India and Nepal and trade intensity indices repbftg these countries are
more than unity. Bhutan records the highest traaensity index with
Bangladesh among other trading partners in theomegindia has trade
intensities above unity with all South Asian coigdrand has strong trade
partnership with all member countries in the regitinis notable that Sri
Lanka and Maldives are strong trade partners regpreery high trade
intensity index between two countries among thdhep trade partners.

8 Based on mirror data.
® Based on mirror data.

% Trade intensity indices of Afghanistan, Banglddasd Bhutan are calculated by
the author using COMTRADE database.
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However, Sri Lanka has weak trade relationship$ idhutan, Nepal and
Afghanistan, which is below the regional averadéepal has well-built trade
relationships with Bhutan, Bangladesh, India ankid®an while it is weak
with Maldives and Sri Lanka. The strongest tradati@nship of Nepal within
the region prevails with Bhutan having the highteatle intensity index in
South Asian region. Pakistan shows strong tradetioalships with
Afghanistan, Bangladesh, Maldives and Sri Lanka lavhits trade is
nonexistent with other South Asian member countries

Table 9 presents the agricultural trade intensitiesSouth Asian
region. It is notable that agriculture trade intges in the region are higher
than its total product trade intensities.

Table 9: Agricultural trade intensity indices argorsouth Asian
member countries
Afghanistan Bangladesh Bhutan India Maldives Nepal Pakistan Sri
Lanka

Afghanistan B 00 00 4,466 00 00 4,293 0.68
11
Bangladesh N/A B 2,537 1,414 185 432 166 112
12
Bhutan 00 8,065 B 5,384 00 808 00 00
India 140 701 3,622 B 828 3,064 487 1,231
Maldives 00 00 00 1.60 B 154 00 6,770
Nepal 00 2,847 8,878 6,913 28.20 _ 50.21 4.12
Pakistan 12,476 1,220 00 108 336 20.43 B 1,479
Sri Lanka 00 18 9.3 537 6,202 38.12 276

Source: WITS database and COMTRADE dataﬁa(mll)

Similar to total trade relationships reported, Adgistan’s
agricultural trade relationships are highest wiilid and Pakistan. But it is
less intense with Sri Lanka. Bangladesh also sksimesg agricultural trade
relationships with Bhutan, India, Maldives, NepRhkistan and Sri Lanka.
Bangladesh shows the highest agricultural tradatiogiship with Bhutan.
Bhutan’'s agricultural trade intensities reportee anore than unity for
Bangladesh, India and Nepal showing strong tradatioaships for
agricultural goods. Bhutan's agriculture trade ity index is highest with

! Based on mirror data.

'2Based on mirror data.

3 Trade intensity indices of Afghanistan, BangEdand Bhutan are calculated by
author using COMTRADE database.
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Bangladesh. Again India has strong agriculturaldreelationships with every
South Asian country. Similar to trade intensity ice$ for total trade, Sri

Lanka and Maldives reported the highest agricultwagle intensity index

among trading partners of Maldives within the regi®&ri Lanka exports

edible vegetables and certain roots and tubers atdives and Sri Lanka
highly dependent on Maldives for importation ofhfiproducts. Nepal has
intense agriculture trade exchange with every Sddlan country except

Afghanistan where trade with Afghanistan is nonexis The strongest
relationship of Nepal reports with Bhutan where Ilanimals, meat and meat
products, fish and dairy products are the main ggdoom Nepal to Bhutan.

Pakistan has strong agriculture trade relationb wdétch South Asian country
except Bhutan. Its agriculture trade relationsiighighest with Afghanistan

which records the highest agriculture trade intgnsidex in South Asia.

Milling products, animal fat, vegetable oil, cemsgaledible fruits and

vegetables are the main agricultural exports frakig?an to Afghanistan.

It is notable that India is the only country havistgong agriculture
trade relationship with every South Asian membeunty. In addition
Bhutan-Bangladesh, Sri Lanka-Maldives, Nepal-Bhwaad Nepal-India are
the country pairs in South Asian region having regrerade relationships for
agricultural goods.

According to trade complimentary indices, Maldiaexd Bhutan are
better natural trading partners in South Asia wie2d% of Maldives exports
overlap with the import demand of Bhutan. Howe\vergecords zero trade
intensity index between two countries as trade betwtwo countries is
nonexistent. Similarly, Bhutan-Afghanistan, Bhubtdaidives, Maldives-
Bangladesh and Pakistan-Bhutan are also poterndiding partners’ records
with zero trade intensity indices. Thus there re@m for further trade policy
interventions and trade negotiations between Sésthn member countries
to capitalize on the potential agricultural traggportunities.

Determinants of Trade Intensity: Results of Gravity Estimation

Given the F-statistics for overall significancetioé models, all three
models are significant at 0.001 probability levigde R-squared values for the
models of world total trade, South Asia total trael South Asia agriculture
trade are 38%, 41% and 54% respectively. Tablehtivs the descriptive
statistics of the variables used in three grapigctications.

Out of 2490 country pairs in econometric data ofldidotal trade
model, 17.08% represents South Asia, 10% share contamguage and 3.5
% have strong colonial ties. About 80% of countairp represent WTO
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members, 8.36% have bilateral trade agreementd@538% are members in
regional trade agreements.

South Asia total trade model is a sub sample ofdvotal trade data
excluding non-South Asian country pairs. It représetrade with partner
countries in both within and outside the regionutBoAsia agriculture trade
model also include trading partners in both withid outside the region.

Table 10: Descriptive statistics of econometridadased in gravity
specification
Variable Units World Total Trade South Asia Total South Asia
Trade Agriculture Trade
Mean S.D. Mean S,D. Mean S.D.
Exporter uss 1350 2560 990 1970 600 760
GDP Billions
Importer uss 900 2080 690 1670 1070 2300
GDP Billions
Exporter Millions 120 282 261 438 436 533
Population
Importer Millions 82 226 178 360 78 193
Population
Trade 2.00 18.72 1.85 11.89 89.41 156
Intensity index
Diversification 0.57 0.10 0.62 0.11 0.68 0.08
Index
Number of
observations 2421 416 188

About 11.5% of the country pairs in South Asia tdtade model
share common language, 2.1% have strong coloegMthile it is 12.7% and
2.0% respectively for South Asia agriculture dathout 89.8% of country
pairs in South Asia total trade model are WTO mambE7.8% have bilateral
trade agreements and 5.8% are members in regiao@ aigreements. About
88.3% of country pairs in South Asia agricultuede are WTO members and
9.5% of them have bilateral trade agreements withénregion. Out of 189
country pairs in South Asia agriculture trade mo2218% have concluded
with regional trade agreements in South Asia.

Table 11 depicts the correlation coefficients afregravity variables
with trade intensity variable for all three econdneeestimations.
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Table 11: Correlation coefficients for econometaciables
South Asian total South Asian
World total trade
trade agriculture trade
Correlation coefficients
with trade intensity
Exporter GDP 0.099*** 0.109** 0.003
Importer GDP 0.197*** 0.196*** 0.054
Exporter population 0.141%** 0.172** 0.222**
Importer population 0.090*** 0.187** 0.002
In distance -0.509*** -0.228*** -0.218**
WTO 0.066*** 0.105** -0.123*
BTA 0.176*** 0.243*** 0.266***
RTA 0.413*** 0.340*** 0.026***
Common language 0.177*** 0.151* 0.038
Common colony 0.115%** 0.097** 0.105
Diversification index -0.024 0.072 -0.018
Correlation  coefficient
with exporter GDP
Exporter population 0.800*** 0.704*** 1.000***

*** Sjgnificant at 0.001 probability level
**  Significant at 0.05 probability level
*  Significant at 0.1 probability level

Accordingly exporter GDP, importer GDP, importer pptation,
common language and common colony have positiveekedion in total
product trade intensities and it is significantt Baey are not significant with
agriculture trade intensities in South Asia. Expoppopulation has positive
and significant association with both total andi@adture trade intensities.
Distance has negative and significant associatidgth eoth total and
agriculture trade intensities. Dummy variablesrfgional and bilateral trade
agreements are positively associated with bothl @ta agriculture trade
intensities. WTO membership positively associaté$ wotal product trade
intensities while it shows negative relationshipthwiagriculture trade
intensity. Diversification of exporter country has significant association
with either total product or agriculture trade mtg@ies. Table 12 shows the
econometric specifications of determinants of tradensity in world trade,
South Asia trade and South Asia agriculture trade.
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Table 12: Gravity model estimations for determisasf trade
intensity*
World Total Trade South Asia Total Trade South Asa Agriculture
Trade
Coefficient S.D. Coefficient S.D. Coefficient S.D.
Constant 3.935 2.378 5.364 5.970 -55.233 10.981
In Exporter GDP 0.325 *** 0.061 0.688 ** 0.216 2.285 ** 0.786
In Importer GDP -0.690 *** 0.122 -0.773 ** 0.287 -0.749 0.455
In Exporter - .
population 0.007 0.323 0.354 0.171 -1.813 0.648
In Importer o, . .
population 0.590 0.77 0.423 0.235 1.501 0.359
In distance 1,173 #** 0.053 -1.363 *** 0.291 1.774 * 0.624
WTO 1.718 % 0.303 2.687 ** 0.751 1.915 1.555
BTA 0.631 *** 0.099 0.800 ** 0.371 1.510 ** 0.472
RTA 0.379 *** 0.094 1.126 * 0.471 -0.639 0.895
Common language ) g0 wex 0.135 0.512 0.429 0.599 0.977
Common colony 0.675 *** 0.195 0.774 * 0.263 3.113 ** 0.986
E‘g’:;s'f'cat'on 3.289 *+* 0.573 5.047 ** 1.825 10.779 ** 454
N= 2427 N =416 N =188
R?=0.38 R=0.41 R=054

*** Sjgnificant at 0.001 probability level
**  Significant at 0.05 probability level
*  Significant at 0.1 probability level

As per the results of econometric estimations Bgp@DP, importer
population, distance and colonial ties have ste#ity significant effects on
trade intensity in all three estimations havingn#igant influence on trade
intensity. Importer GDP is a determinant of traaemsity in both world and
South Asian total trade but it does not have sigait influence on
agriculture trade intensity. Common language sigaittly influences on total
trade intensity in the world but it is not a deteramt for trade intensity in
South Asia. Even though exporter GDP is not a detemt in trade intensity
for total trade in world, it influences on Southids trade intensities. Being
WTO members, bilateral trade and regional tradeegents influences trade
intensity in total trade of both world and Southigddut only bilateral trade
agreements have significant influence on tradensitg of agriculture
products in the region. Export market diversifioatiis important in both
world and South Asian trade situations. Diverstfmaindex is a determinant

1 The sample size of total product and agricultuepct model are different due to
limitations with data availability. Observations tkvi zero trade intensity are
automatically omitted in econometric estimatiomsating them as missing data.
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in both world and South Asia total product tradéemsities and also in
agriculture trade intensity in South Asian region.

Positive significant coefficients for exporter cotynGDP appeared in
all three estimations indicate that for one pert tecrease in the size of the
exporter economy increases trade intensity by 0,32€8% and 2.28% in
world total product, South Asia total product anduth Asia agriculture
products trade intensities respectively. The infliess of exporter GDP on
total product trade is higher in South Asia comgarethe trade in the world
and also it is greater in agriculture trade in casttto total products trade in
South Asia.

The coefficient for importer GDP is negative inrsignd significant
for two estimations, reducing trade intensity dat@roduct 0.69% due to one
per cent increase in importer GDP and 0.77% inlSésia trade intensity. It
does not influence agriculture trade intensity. §,theing a trading partner of
large economies does not have any significant effeadhe strength of trade
linkages for agriculture products in South Asia.

Exporter population positively influences total guat trade intensities of
South Asian region while it influence is negativeagriculture commodity
trade. One per cent increase in exporter populatidhincrease the total

product trade intensities in South Asia by 0.35%evith decreases agriculture
trade intensity by 1.81%. According to the coriielatanalysis between GDP
and population of exporter country, GDP and poputatare positively

correlated. When population of exporter countryréases it eventually
increases labour force in the country. It causemdoease in production of
goods and services that increases country’s GDPBarksion of production
leads more trade opportunities and increases exfgatling to a positive sign
in total trade intensity. But when it comes to agiture trade, it shows a
negative sign. While it is true that high populatio exporter country led to
high production and increased exports, the negaiitye in agriculture trade
suggests that though total trade increases, agnieutrade tend to decline.
This can be due to labour force transition in agdtize sector to

manufacturing or service sectors with GDP growthud agriculture trade
intensities could decline.

The coefficient of importer population is signifidtaand positive in
sign in all three estimations. For one per centeiase in importer population
increases trade intensity in world total trade &wdith Asia total trade and
South Asia agriculture trade by 0.59%, 0.42% a®8olrespectively. Having
trading partner with high population is beneficfal agriculture trade as
population of importer country shows positive reiaship with trade
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intensity. The correlation coefficient between twariables is 0.002 (Table
11).

Distance is a proxy for transport cost and itsuiafice is significantly
negative on total product trade where one per aeereases in distance
decreases the total product trade intensities mdvwand South Asia by 1.17%
and 1.36% respectively. In contrast, a positive sith a coefficient of 1.77
is revealed for agricultural trade in the regiowi@ating more agriculture
trade relationships with outside the region. Asadie explained in table 3,
South Asia has its top ten agriculture export desions outside the region. It
is likely that South Asian countries having simildimatic conditions and
resource endowments, produce similar agricultuoglyets, trade more with
countries outside the region such as Europe, Amegpioducing different
agriculture products.

Country pairs with common language have advantége®tal trade
in world but it does not significantly influence drade intensity in South
Asian region. The coefficient indicates that counpairs which share
common language have 0.64% higher trade intengheas the country pairs
with different language in world total trade. Hayirstrong colonial ties
between two countries also have significant tradkvaatages as the
coefficients are positive in sign in all three ewttions. Being under same
colonial rule, countries have 0.67%, 0.77% and %.higher trade intensities
in world total trade, South Asian total trade amdith Asian agriculture trade
respectively. That indicates trade under strongrdal ties brings more
positive effects on agriculture trade linkage betwevo countries.

If both countries are WTO members those countryspla@ve higher
trade intensities by 1.71% and 2.68% respectivelyworld and South Asian
total trade. It indicates that WTO membership ipantant for South Asia
countries to build-up strong trade relationshipswiver, it does not have
significant influence on agriculture trade intepsit

The coefficient of bilateral trade agreements isifpee in sign in all
three models indicating 0.63%, 0.80% and 1.51%el®e in trade intensities
in the world, South Asia for total products andi@gture sector in South
Asia respectively. Accordingly bilateral trade agreents in South Asian
region bring more positive influences on agricudttrade.

Regional trade agreements are significant detemtsnaf trade
intensity in both world and South Asia for totadde, but not in agriculture
trade. The coefficient is positive in sign andniiplies countries being a party
to regional trade agreements increase trade itiendy 0.37% and 1.12%
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respectively in world and South Asia. Even thouggional trade agreements
are important to build-up strong trade relationshiperms of total trade, they
have not helped in improving agriculture trade igiges in the region. South
Asian Countries have left agriculture out of lidtliberalized commodities
under South Asian Free Trade Agreement. Even utAGED agriculture has
received some exceptions. But bilateral trade agee¢s such as Pakistan-Sri
Lanka, Indo-Lanka are included agriculture as igganconcern. This could
be the reason for significance in bilateral trageeaments in agriculture trade
intensity in South Asia.

The significant positive coefficient for diversifiton index in all three
estimates indicates 0.1 unit increase in divediion index increases trade
intensity in world, South Asia and South Asian egiture sector by 0.32%,
0.57% and 1.07% respectively. Accordingly, divecsifion of export market
build higher trade relationships among South Agiaantries in contrast to
world and it is one of the key determinants in @giture trade in South Asia.

Concluding Remarks

Agriculture trade intensities in South Asia ind&dhat countries in
the region have higher trade exchange in contmadsttotal product trade.
India, Nepal and Sri Lanka show higher agricultuaele ties with each South
Asian member countries and the strongest agri@llttrade relationships
prevails between Pakistan and Afghanistan. Indis Hhatense trade
relationships for agricultural commodities with #de countries in the region.
Though certain countries are better natural tragiagners for agricultural
products in the region, trade between those cam#ire nonexistent. Thus
there is a room for future trade policy intervensao build intra regional
trade partnerships in South Asia.

Among conventional gravity variable§DP of exporter country,
population of exporter and importer countries, afise and colonial ties are
the key determinants of agriculture trade in thgiae. GDP of importer
country is a determinant of total product tradeemsity in both world and
South Asia but it is not significant in agriculturade. Common language is
a determinant of world total trade intensities hot influencing factor for
trade in South Asia. Even though being WTO membarsj having regional
trade agreements have trade advantages for todalugtr trade it is not
effective in agriculture trade in South Asia. Béletl trade agreements
significantly influence on trade between countrdesl it is more important
determinant in agriculture trade. Export marketedéification is a significant
determinant of trade intensity and it's a moreuigficing factor in agriculture
trade in South Asia. It can be concluded that éildttrade agreements and
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export market diversification are the potentiald&apolicy areas for
interventions to build trade relationships amongit8oAsian countries to
promote intra regional agriculture trade.
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