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ABSTRACT
The paper examined the intensive and extensive margin of India’s agricultural exports and identiϐied the de‑

terminants of the trade margins using a gravity trade model. Panel data on India’s bilateral agricultural trade with
20 major partner countries for thirty years from 1991 to 2020 is constructed under the HS‑6‑digit classiϐication
of 600 agricultural products for the analysis. The intensive and extensive margins of India’s agricultural exports
are calculated using the Hummels and Klenowmethod. The determinants of extensive and intensive margins of In‑
dia’s agricultural trade are identiϐied based on the gravity model of trade framework using estimation methods of
Feasible Generalised Least Squares (FGLS) and Pseudo Poisson Maximum Likelihood (PPML). The results showed
that the extensive margins are more dominant than the intensive margins over the thirty year period. The gravity
model revealed that variables such as relative economic magnitude, relative economic freedom, distance, relative
agriculture value added, relative crop production, relative purchasing power, trade agreements, and common lan‑
guage signiϐicantly inϐluence the extensive and intensive margins of India’s agricultural exports. The results imply
that for sustained agricultural export growth, India should pursue policies for identifying new export destinations
and deepen existing products by taking initiatives to strengthen the determinants identiϐied in the study.
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1. Introduction
Agriculture is the backbone of the Indian econ‑

omy, providing food security to people, the largest em‑
ployment and earning precious foreign exchange for the
country. The diverse agro‑climatic conditions prevailing
in the country allow for cultivating various crops, includ‑
ing rice, wheat, pulses, fruits, and vegetables [1]. In 2023,
India was the second‑largest agricultural producer, with
an estimated $906 billion in output, mainly from small
family‑run farms, which account for more than 70% of
the nation’s agricultural output. Over the years, India
has emerged as an important player in global agricul‑
tural trade, with total agricultural exports touching ap‑
proximately US$50 billion, a global agricultural trade
share of 3.5%, and a year‑on‑year average agricultural
growth rate of 8–10% [2]. India is the world’s largest
rice exporter and a leading exporter of spices globally,
with signiϐicant raw cotton and cotton yarn exports. It
also exports tea, coffee, sugar, fresh fruits and vegeta‑
bles, and processed food products. Agricultural exports
signiϐicantly contribute to the country’s economic devel‑
opment. They contribute approximately 10% of total ex‑
port earnings, create jobs for farmers, allied sectors, and
agro‑entrepreneurs, and contribute approximately 18%
of GDP. In 2022–2023, India’s agriculture growth was
estimated to be 3.5 percent, compared to 3 percent in
2021–2022 [3]. From April to December 2022, agricul‑
tural exports increased to US$50.2 billion from US$41.3
billion in 2020–2021 [3]. The primary drivers of this
growth are the favourable policy climate, agricultural re‑
search and development (R&D), adoption of better tech‑
nology, public and private investments in building irriga‑
tion capacity, use of modern farm inputs, such as seeds,
institutional credit supply, output price and market sup‑
port, and input subsidies [4].

Despite its strong presence, the Indian agricultural
sector faces many challenges across various dimensions
inhibiting its potential growth. These challenges are
related to supply chain and infrastructure constraints,
quality and standards, policy and regulatory challenges,
market‑related challenges, production and resource con‑
straints, technology and innovation gaps, and human re‑
source and skill development. The potential for exports
allows the agriculture industry to increase its level of

productivity. India is one of the fastest‑growing large
economies in the world [5], and there are many opportu‑
nities for export‑driven growth from the agriculture sec‑
tor. The expansion of trade happens through two mech‑
anisms, namely intensive and extensive margins. Even
though there are many deϐinitions of these concepts, the
paper uses themostwidely accepteddeϐinition provided
by Melitz [6]. “The intensive margin refers to changes
in the value of exports of existing products to existing
markets”, which can be captured through (i) changes in
the average value of exports per product per destination
and (ii) adjustments in the quantity or price of goods al‑
ready being traded. It captures howmuchmore (or less)
of already‑traded goods are being exported to current
trading partners. Contrary to this, “the extensive mar‑
gin refers to changes in trade due to new trade relation‑
ships or the termination of existing ones”. This includes
(i) newproducts being exported (product extensivemar‑
gin), (ii) existing products entering new markets (des‑
tination extensive margin), and (iii) new ϐirms starting
to export (ϐirm extensive margin). The extensive margin
thus captures the diversity of a country’s export basket
in terms of products, destinations, and exporting ϐirms.

The intensive margin of exports depends on im‑
proved agricultural productivity, quality enhancement,
position in value chain participation, and sustainable
agricultural practices adopted to meet global environ‑
mental challenges. On the other hand, the extensivemar‑
gin focuses on diversifying agricultural products, enter‑
ing new emergingmarkets, catering to nichemarket seg‑
ments, and exploring the possibility of digital platforms
for e‑commerce. The intensive and extensive margins
in agricultural exports vary across countries, greatly in‑
ϐluenced by the changing nature of international trade,
technological improvement, and consumer preferences.
Developed countries concentratemore on intensivemar‑
gins through their technological prowess and high‑value
exports, whereas developing nations rely on both mar‑
gins for export growth. Emergingmarkets like India con‑
centrate on the growth of intensive and extensive mar‑
gins through their large economy and rapidly improving
technological change. A balanced growth between the
two margins indicates a strong export sector over time;
intensive growth is based on economies of scale and spe‑
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cialisation, while extensive growth represents economic
diversity and reduced vulnerability to shocks. However,
trade margins can be adversely affected by protection‑
ist policies adopted by countries, namely through the
imposition of non‑tariff barriers, market concentration
by dominant players, and the infrastructural constraints
faced by emerging developing countries.  Even though
many studies have been conducted on themeasurement
of the intensive and extensive margins of India’s agricul‑
tural exports, very few studies have tried to identify fac‑
tors that inϐluence the trade margins. The paper exam‑
ines the trade margins associated with India’s agricul‑
tural exports (both intensive and extensive) and identi‑
ϐies the determinants of intensive and extensive trade
margins based on a gravity trade model.

It is important to understand the determinants
that affect the trade margins as they have implications
for India’s trade policy and export promotion measures.
Identifying these determinants helps policymakers de‑
velop targeted strategies for export growth, optimally
distribute resources between existing and newmarkets,
manage risk by diversifying export markets and reduc‑
ing dependency on speciϐic trading partners and max‑
imise export potential to identify untapped opportuni‑
ties for both deepening existing relationships and estab‑
lishing new ones.

A gravity model is used in the study to identify
the determinants of agricultural trade margins using a
panel data framework. The theoretical foundation of
the gravity model is based on Newton’s law of gravity,
where trade ϐlows between countries are proportional
to their economic “masses” (typically GDP) and inversely
related to trade costs (often proxied by distance). The
gravity model is widely accepted in international trade,
providing high explanatory power and signiϐicance to
important independent variables. Themodel’s empirical
success in explaining bilateral trade patterns, combined
with its theoretical foundations in modern trade theory,
makes it an invaluable tool for understanding both the
creation of new agricultural trade relationships and the
intensiϐication of existing ones.

The primary objective of the present study is to
identify the determinants affecting the extensive and in‑
tensive margins of India’s agricultural exports. The pa‑

per also identiϐies the key factors inϐluencing new trade
relationships and the dynamics of existing trade rela‑
tionships and evaluates the impact of various trade de‑
terminants on trade margins. The study covers thirty
years, from 1991 to 2020. Agricultural exports from In‑
dia for the HS‑6 product classiϐication of UN Comtrade
are considered for the study. India’s twenty largest
agricultural trade partners are selected for the calcula‑
tion of trade margins and identiϐication of the determi‑
nants of trade margins. The gravity model uses two es‑
timation techniques, namely Feasible Generalized Least
Squares (FGLS) and Pseudo Poisson Maximum Likeli‑
hood (PPML). The paper is divided into seven sections;
the introduction section is followed by an overview of In‑
dia’s agricultural export performance. An extensive re‑
view of the theoretical and empirical studies is carried
out in the next section. The materials and methods used
in the study, the variables and data sources, results and
discussion, and conclusion and policy recommendations
follow subsequently.

2. Overview of India’s Agricultural
Export Performance
India has demonstrated a remarkable progress in

agricultural production, moving from a food‑scarce na‑
tion toone that is currently both food‑sufϐicient and food‑
surplus. Many items produced by Indian agriculture are
seeing a surge in surplus, which calls for more exports
to clear the excess. India is now a net exporter of agri‑
cultural products, due to remarkable changes that have
occured across institutions, incentives, and inventions.
Agricultural products from India have seen multiple rev‑
olutions (green, white, blue, etc.) and are now among
the top ten exporters in the world, contributing to in‑
creased agricultural production. Exporting agricultural
goods has enabled farmers to tap into a broader global
market, stimulating domestic output. India has become
a major agri‑exporter with large‑volume export crops
like rice, spices, and sugar, notably increasing area cov‑
erage and output progression rates, with regard to com‑
modities like rice, tea, spices, sugar, cotton, castor oil,
cashews, coffee, and fresh vegetables [5].

Over the years, India has alwaysmaintained a trade
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surplus in agricultural goods. India’s agricultural ex‑
ports climbed at a compound annual growth rate (CAGR)
of 12.98% from Rs. 7838 crores in 1991 to Rs. 305469
crores in 2020 [7]. However, due to a dip in the price
of agricultural commodities globally, exports of agricul‑
tural products had a minor decline in 2019 after reach‑
ing their high level in 2013. Agricultural imports also
saw signiϐicant growth, falling somewhat after reaching
a peak of Rs. 164726.8 crores in 2016 from Rs. 47850.8
crores in 1991 [8]. While the percentage of agricultural
exports to total exports grew from 17.8% in 1991 to

20.3% in 1996, it then showed a declining trend until
2006, when it reached 10.1%. After that, it showed er‑
ratic trends until reaching 14.2% in 2020 [8]. It should
be noted that while agricultural exports grew (12.98%)
less than agricultural imports (28.09%) between 1991
and 2020, agricultural trade increasedmore than the na‑
tion’s totalmerchandise trade [9]. India’s 20 largest desti‑
nations for agricultural exports and India’s agricultural
product exports at 2 digit HS level for HS 01 to 24 for
1991 & 2020 are presented in Tables 1 and 2 respec‑
tively.

Table 1. India’s 20 largest destinations for agricultural exports (1991 & 2020).

1991 2020

Country Name Trade Value
in 1000 USD

Percentage Share in
India’s Agricultural

Exports
Country Name Trade Value

in 1000 USD

Percentage Share in
India’s Agricultural

Exports

Japan 263617.58 8.20 USA 1853182 5.08
Saudi Arabia 114487.26 3.56 Saudi Arabia 1102698 3.03

USA 83145.96 2.59 China 879207.2 2.41
Netherlands 72109.46 2.24 Iran 876786 2.41

UK 61258.30 1.91 Hong Kong 786735.5 2.16
Jordan 53867.80 1.68 China 688442 1.89
Spain 45065.82 1.4 Nepal 526024.3 1.44
Iran 43280.47 1.35 Vietnam 446817.8 1.23

Malaysia 42224.30 1.31 UAE 419359.1 1.15
Singapore 40387.58 1.26 Malaysia 388237.1 1.07
Germany 37846.40 1.18 Japan 379564.4 1.04

Czechoslovakia 36413.11 1.13 Bangladesh 351693 0.96
Philippines 34825.84 1.08 Egypt 312286.5 0.86

Italy 34223.42 1.07 Indonesia 278105.7 0.76
Belgium 32200.50 1.00 Kuwait 197917.6 0.54
Indonesia 28946.92 0.9 Netherlands 185808.7 0.51

UAE 27833.52 0.87 Thailand 165468.3 0.45
Bangladesh 24449.79 0.76 Germany 156287.6 0.43
Poland 22290.82 0.69 UK 150871.7 0.41
France 21678.17 0.67 Russia 141476.7 0.39

Other countries 28946.92 67.32 Other Countries 26163316 71.78
Total India’s
Agricultural
Exports

3213205.02
Total India’s
Agricultural
Exports

36450285

Source: UNCOMTRADE.

Table 1 represents India’s 20 largest export desti‑
nations for 1991 and 2020 in agricultural exports. The
total exports increased signiϐicantly from $3.21 billion
to $36.45 billion in 2020. This increase indicates a re‑
markable growth in India’s agricultural exports over the
30‑year period, reϐlecting expanding global markets and
possibly enhanced agricultural productivity. Despite be‑
ing the top exporter in 1991, Japan’s share signiϐicantly

decreased by 2020, likely due to increasing competi‑
tion and changing trade dynamics. The USA emerged
as a signiϐicant trading partner by 2020, increasing its
share from 2.59% to 5.08%, indicating enhanced bilat‑
eral trade. Countries like China, Iran and Hong Kong be‑
came prominent partners by 2020, suggesting a shift in
trade relations, possibly inϐluenced by geopolitical fac‑
tors or economic agreements. The percentage share
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of other countries increased from 67.32% in 1991 to
71.78% in 2020, indicating amore diversiϐied trade port‑
folio but also a reliance on a larger number of countries
for agricultural exports. The agricultural export land‑
scape for India has evolved signiϐicantly from 1991 to
2020, with a substantial increase in total trade value and
shifts in key trading partners. The trends point towards
a more diverse and competitive agricultural export sec‑
tor, with a need for India to enhance trade relationships
with emerging markets while maintaining established
ones.

Table 2 represents India’s agricultural product ex‑
ports at 2digitHS level forHS01 to24 for1991and2020.
In 2020, total agricultural exports surged from $3.95 bil‑
lion in1991 to $40.78billion in2020. This reϐlects amas‑
sive growth in agricultural exports, indicating India’s in‑
creasing focus on agricultural exports and the global de‑
mand for Indian produce. In 1991, the dominant cat‑
egory was Coffee, Tea, Mati & Spices, accounting for
37.34% of India’s agricultural exports. Other signiϐicant
contributorswere Fish (14.66%), Residues (9.53%), and
Cereals (9.33%). In 2020, the composition had shifted,
with Cereals (21.27%) taking the lead, primarily driven
by exports of rice and wheat. Oil Seeds (15.08%) and
Fish (12.40%) also emerged as key export categories.
The share of Coffee, Tea, Mati & Spices dropped to 8.97%.

Cereals saw a massive jump, becoming the largest ex‑
port category by 2020, increasing its share from 9.33%
in 1991 to 21.27%. Oil Seeds also showed signiϐicant
growth, from a small share of 2.66% in 1991 to 15.08%
in 2020. The export of Fish remained a major cate‑
gory, although its percentage share decreased slightly
from 14.66% to 12.40%. Several categories that had
minimal or negligible contributions in 1991 became
more prominent by 2020, such as Sugar (6.78% share
in 2020), Animal/Veg Fat Oils (3.91%), Miscellaneous
Edible Products (2.12%), Preparation of Vegetable Fruit
Nut (1.67%), and Preparation of Meat/Fish (1.70%). In
1991, India’s agricultural exports were more reliant on
traditional products like Coffee, Tea, Spices, and Fish. By
2020, there was a shift toward a more diversiϐied range
of products, with categories like Cereals, Oil Seeds, and
Processed Foods becoming more prominent, showcas‑
ing India’s evolving agricultural base and diversiϐication
of export markets. The signiϐicant increase in the to‑
tal export value reϐlects India’s rising importance as a
global agricultural exporter. The analysis shows a no‑
table evolution in India’s agricultural export proϐile be‑
tween 1991 and 2020. Key ϐindings include a shift in
the leading export categories, increased diversiϐication
of products and the emergence of newmarkets and pref‑
erences.

Table 2. India’s agricultural product exports at 2 digit HS level for HS 01 to 24 (1991 & 2020).
1991 2020

Product Type (HS‑2 Digit Classiϐication)
Trade
Value

(1000USD)

Percentage Share in
India’s Agricultural

Exports
Product Type (HS‑2 Digit Classiϐication)

Trade
Value

(1000USD)

Percentage Share in
India’s Agricultural

Exports

Coffee, tea, mati & spices 1475477.53 37.34 Cereals 8671984 21.27
Fish 579325.69 14.66 Oil seeds 6148150 15.08

Residues 376494.98 9.53 Fish 5056523 12.40
Cereals 368599.27 9.33 Coffee, tea, mati & spices 3657426 8.97

Edible fruit 343850.24 8.70 Meat 3106056 7.62
Tobacco 153238.46 3.88 Sugar 2763938 6.78
Oil seeds 105026.56 2.66 Animal/veg fat oils 1594923 3.91

Edible vegetable 97444.91 2.47 Residues 1474219 3.62
Meat 93627.60 2.37 Edible fruit 1313527 3.22

Lac; gums, resins & other vegetable saps 85175.64 2.16 Edible vegetable 1218367 2.99
Animal/veg fat oils 72436.93 1.83 Miscellaneous edible 862618 2.12

Sugar 64864.87 1.64 Tobacco 847753 2.08
Products of animal origin 36425.81 0.92 Lac; gums, resins & other vegetable saps 724651 1.78

Preparation of vegetable fruit nut 17486.10 0.44 Preparation of meat/ϐish 691729 1.70
Miscellaneous edible 16083.20 0.41 Preparation of vegetable fruit nut 681091 1.67

Beverages 16080.84 0.41 Preparation of cereal/ϐlour 567460 1.39
Preparation of cereal/ϐlour 15867.08 0.40 Production mill 382601 0.94

Vegetable plaiting materials & vegetable product 15033.03 0.38 Beverages 331468 0.81
Dairy products 8472.77 0.21 Dairy products 319102 0.78

Live tree 6015.84 0.15 Cocoa 143549 0.35
Cocoa 1617.06 0.04 Products of animal origin 97367.5 0.24

Preparation of meat/ϐish 1413.64 0.04 Live tree 73232.5 0.18
Production mill 1188.50 0.03 Vegetable plaiting materials & vegetable product 41978.5 0.10
Live animals 345.54 0.01 Live animals 5349.62 0.01

Total agricultural exports HS 01‑24 3951592.07 Total agricultural exports hs 01‑24 40775063.19  
Source: UNCOMTRADE.
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3. Literature Review

3.1. Theoretical Reviews

Trade expansion happens through extensive and
intensive margins, and systematic studies have been
conducted since the turn of the twenty‑ϐirst century to
understand the relative importance of each margin on
trade growth. Researchers disagreed on whether the ex‑
tensive or intensive margin is the main driver of trade
expansion. There are three primary reasons for these
differing views. First, there are differences in the def‑
initions of the two margins, particularly the extensive
margin. What is viewed as the intensive margin at the
national level or the product level is equivalent to what
is called the extensive margin at the product‑country
level [10]. According to Hummels and Klenow [11], the ex‑
tensive margin has a greater impact on trade growth
when speciϐied at the product‑country level. Despite
deϐining the extensive margin at the product‑country
level, Amurgo‑Pacbeco and Pierola [12] contend that the
transient nature of many trading ties lessens the exten‑
sive margin’s support to trade growth. As a result, they
draw the conclusion that the intensive margin mostly
drives trade progression. Second, the relative contribu‑
tions of the intensive and extensivemargins to a nation’s
trade progression might vary over time, even given a
uniform deϐinition. Liapis [13] found that among 69 agri‑
cultural exporters, these margins’ contributions to the
increase of agricultural exports varied considerably be‑
tween 1996 and 2006. Thirdly, the contributions of in‑
tensive and extensive margins to trade development are
inϐluenced by the degree of data aggregation, as shown
by Hummels and Klenow [11].

Trade theories attempt to explain how a country’s
economy and income expand when it exports more. In‑
ternational trade differs based on the country of ori‑
gin and its specialization. By decreasing prices rela‑
tive to their trading partner countries, they can export
more, leading to favourable terms of trade effects [14].
TheKrugman [15]model believes that export varieties de‑
pend on the country’s GDP, and it presupposes that ev‑
ery country exports a quantity per range relative to its
magnitude. Hence, the entire expansion in exports origi‑
nates from the extensive margin, i.e., it exports the same

volume per variety of products [15].
Ample literature concentrates on the correlation

between intensive and extensive margins and other eco‑
nomic variables. Helpman, Melitz and Rubinstein [16]

computed an approach to analyse the impact of trade
barriers on intensive and extensive margins. Cadot, Car‑
rere and Strauss [17] decomposed the Theil index of ex‑
port application into intensive and extensive margins to
study the relationship between export absorption and
per capita income. The conclusions indicate an afϐirma‑
tive association between the two variables mainly be‑
cause of specialization. Feenstra and Kee [18] computed
the decomposition of export growth by deϐining a coun‑
try’s export variety of goods in trade as the percentage
of a country’s aggregate imports shipped by another na‑
tion. This deϐinitionwas thenmodiϐied by Hummels and
Klenow [11]. Novel product lines are weighted accord‑
ing to their proportion of global trade using Hummels
and Klenow’s [11] method, which is more effective than
the conventional method. The impact of intensive and
extensivemargins onmanufacturing export progression
was examined in a study by Besedes and Prusa [10]. De‑
veloping countries performedwell on the extensivemar‑
gin and found new connections compared to developed
countries.

Kehoe and Ruhl [19] considered that exports of less
traded goods should be a pointer of the extensive mar‑
gin. The ϐindings indicate that the extensive margin is
a leading factor in export growth for many developing
countries. Additionally, it was observed that basic re‑
structuring and trade pacts exert positive and notable
impacts on extensive margins. Expanding the range of
newly created products for export will escalate the coun‑
try’smarket segmentworldwide. A nation’s global share
of exports will extend without any decline in relative ex‑
port prices when that nation’s export progression is de‑
termined by the extensive trade margin [20, 21].

The extensive margin contributes to a greater per‑
centage of larger exports for larger nations [11]. For
developing countries, the extensive trade margin con‑
tributes signiϐicantly more to export growth [22]. On the
other hand, there are a large number of studies support‑
ing the intensive margin’s role in boosting exports like
Felbermayr and Kohler [23], Helpman et al. (2008) [16],
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Eaton et al. [24], and Amiti and Freund [25]. Using the
method of Evenett, Venables and Anthony [22], the exten‑
sivemargin is described at the nation‑product level. The
extensive margin will be greater if nation j exports di‑
verse goods (i) to nationm, and the intensivemarginwill
be greater if nation j exports greater volumes of fewer di‑
verse goods to nation m. So, to infer, the extensive mar‑
gin measures the coverage of the nation’s export range,
and the intensive margin indicates its depth and grav‑
ity [26]. Given its status as a productive agricultural econ‑
omy, India possesses a wide range of agricultural prod‑
ucts for global trade and can reach numerous destina‑
tions.

3.2. Empirical Reviews

Several studies investigate the factors inducing the
dual margins of export expansion. One important fac‑
tor is the productivity of the ϐirm, which inϐluences the
ϐirm’s decision to move into overseas markets. With
higher productivity, ϐirms can meet the expenses of en‑
tering overseas markets. High‑productive ϐirms will spe‑
cialise in exporting products, thereby determining the
country’s dual margins [27]. Differences in trade cost are
caused by efϐiciency, economic magnitude, and trade
cost. The trade cost variable rises proportionally with
the remoteness from the source nation to the destina‑
tion nation [28]. Variable and ϐixed trade costs inϐlu‑
ence intensive and extensive margins. Extensive mar‑
gins are more signiϐicantly inϐluenced by ϐixed costs of
trade [29]. Some factors inϐluencing extensive margins
are free trade agreements, structural reforms, and trade
policy [18, 19]. Conversely, a decrease in trade expenses
will impact the intensive margin of homogeneous mer‑
chandise and the extensive margin of varied merchan‑
dise due to deviations in the elasticities of exchange be‑
tween merchandise [2, 30].

An important factor in measuring trade margins
is GDP, which has an afϐirmative bearing on both mar‑
gins [11]. Higher GDP indicates a higher demand for dif‑
ferentiated products (extensive trade margin) and a va‑
riety of amounts demanded (intensive trade margin).
Evenett and Venables [30] found that elements including
proximity, a shared border between nations, and the us‑
age of a similar language all contribute to the growth of

exports by giving exporters a chance todiscover newcus‑
tomers. Zahler [31] found that factors impacting export
growth includednewproduct types andnewexportmar‑
kets. New destinations provided a stronger effect on ex‑
port growthwithin the extensive trademargin, while the
intensive trade margin contributed more for emerging
countries. Furthermore, it was shown that each nation’s
competitive industries had difϐiculty expanding into new
markets because of a negative correlationwith variables
like GDP per capita and population size. The remoteness
index calculates the distance to the destination coun‑
try. A higher index suggests that companies will ϐind ex‑
porting to the intended markets challenging. This sug‑
gests that the remoteness index has a detrimental effect
on trade proϐits [27]. Additionally, even though it is pre‑
dicted that economic uncertainty would negatively dis‑
rupt the trade margins, free trade agreements and the
existence of a common boundary will improve and posi‑
tively inϐluence dual margins.

There are many studies conducted on trade mar‑
gins across different countries. The determinants of the
intensive and extensive margin of Saudi exports were
analyzed using a multiplicative gravity model, focusing
on old products to novel markets and novel products
to novel markets [32]. The determinants of China’s agri‑
cultural export margins include larger trading partners,
destination countries with high labor productivity and
low trade costs, and varying impacts based on product
characteristics [33]. The gravity model for Turkish agri‑
cultural exports to the EU shows a positive correlation
with economy size, importer population, Turkish dias‑
pora, non‑Mediterranean climate, and Customs Union
membership, while negatively correlated with arable
land and distance [34].

3.3. Reviews on Agricultural Exports

India hasmaintained a trade surplus in agricultural
products over the years, and in the thirty‑years period
from1991 to2020, the country’s exports nearly doubled.
The economic reforms in 1991 made the Indian econ‑
omy more competitive which revolutionised its agricul‑
tural trade sector by reshaping the economy into a glob‑
ally oriented, service‑based structure and focusing on
liberalisation as part of its structural adjustment pro‑
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gramme. Indian agriculture was able to become more
export‑oriented andmore globally competitive thanks to
the new government regulations. India’s competitive ad‑
vantage in the international market is demonstrated by
the rise in its exports of important agricultural commodi‑
ties. From 1991 to 2020, India’s export performance of
main agricultural commodities was considered good in
quantity and value [7]. India, in particular, stands to gain
a lot by employing reforms to boost agricultural com‑
modity exports and promote comparative advantage in
the global market [35]. India’s export portfolio has sig‑
niϐicantly improved, with gains seen in volume, compo‑
sition, and value. Agro‑based products are expected to
lead the country’s export portfolio and become market
leaders worldwide [36].

India’s foreign trade has noted signiϐicant shifts
in recent years, attributed to the major liberalization
and globalization initiatives. In addition to the primary
conventional export goods such as engineering prod‑
ucts, petroleum‑related items, various chemicals, and
some allied products, which comprise approximately
80% of the total export portfolio, agricultural and al‑
lied products account for the remaining 20% [37]. India
can increase its market share and demand better prices
for its agricultural exports by moving up in the value
chain [38, 39].

With the help of small exporters and government
backing, India’s agricultural exports are growing in both
the extensive (product diversity) and intensive (increas‑
ing value per product)margins [40]. Changes in the exten‑
sive (quantity) and intensive (quality) margins of agri‑
cultural exports are indicated by India’s comparative
advantage in key agricultural exports after reforms [41].
With a small rise in intra‑industry trade, India’s agri‑
cultural exports increased through the intensive margin
(growing export volume) at the expense of imports [42].
India’s agricultural exports, particularly in commodities
like meat, rice, and oilseeds, exhibit potential in both ex‑
tensive (growing the variety of products) and intensive
(raising the value of current products)margins [43]. Prod‑
ucts such as tea, coffee, oilseeds, and wheat are among
those from India’s agricultural exports that have a com‑
parative advantage. This suggests that there is room for
development in both intensive (raising the value of cur‑

rent exports) and extensive (diversifying exports) mar‑
gins [44].

Building on the ϐindings from earlier assessments,
the goal of this study is to carefully examine the criti‑
cal factors that signiϐicantly impact the success of India’s
agricultural exports in the international market. The lit‑
erature presents actual data on the origins of agricul‑
tural export development from various nations, differ‑
entiating between the intensive and extensive margins.
The research hopes to enhance the facts already avail‑
able about India’s agricultural trade. The studyhasmany
signiϐicant contributions to make. First, using an en‑
hanced gravity model for agricultural trade expands on
previous research. Second, using a large dataset includ‑
ing 20 nations, the research ϐills a signiϐicant gap in the
literature by analysing the factors inϐluencing India’s ex‑
ports over 30 years (1991–2020). By expanding the cov‑
erage of both time and countries, the study enhances the
robustness and applicability of its ϐindings. This tem‑
poral and geographical breadth enables a nuanced un‑
derstanding of the evolving trade dynamics and the fac‑
tors inϐluencing them. To the best of our knowledge, not
many empirical studies are available that attempt to ex‑
plicitly analyse the determinants of India’s agricultural
trade margins along these channels.

4. Materials and Methods
4.1. Measurement of Intensive and Exten‑

sive Margins

The part of a nation’s export in the world’s aggre‑
gate export is a creation of the intensive and extensive
margin of trade. The current studywill use theHummels
and Klenow method of decomposition of extensive and
intensive margins which is formulated as:

EM =  
∑

IcPw
i Xw

i∑
IwPw

i Xw
i

(1)

IM =  
∑

IcP c
i X

c
i∑

IcPw
i Xw

i

(2)

where Xc
i and Xw

i and P c
i and Pw

i are the export value
and price value of country c’s and world exports, respec‑
tively. Ic is the selected range of positive export set of
goods exported by country c while Iw is the selected
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range that contains all the goods exported in the world.
Therefore, Ic is a subclass of Iw . The value of extensive
and intensive margin ranges from 0 to 1. The extensive
margin is a fraction of a country’s export product cate‑
gory in the global export category. The intensive mar‑
gin is a fraction of a country’s global exports through ex‑
port products. The extensive trademarginmeasures the
growth of trade due to a rise in the number of product va‑
rieties exported to each destination country, focusing on
the width of exports, i.e., whether a trading relationship
exists. The intensivemarginmeasures the average value
of exports by variety, focusing on the depth of exports,
i.e., how much is traded in the existing relationship.

Equations (1) and (2) are used to relate a country’s
intensive and extensivemargin for a givenperiod. On the
other hand, the export growth of a country can be subdi‑
vided between years t and t + n in order to derive the
extensive and intensive margin as [19]:

g = gEM∗ gIM (3)

where g is the export growth rate, gEM   is the exten‑
sive margin growth rate and gIM is the intensive margin
growth rate.

4.2. Determinants of Intensive and Exten‑
sive Margins

Anation’s export growth can be partially attributed
to the expansion of global commerce, the speciϐic trad‑
ing partners the nation has chosen, or the items the na‑
tion sells most frequently. In addition, export growth
depends upon the country’s economic environment and
the performance of alternate factors supporting export
growth. The growth strategies promoting exports have
tried to examine the factors determining export growth.
India’s agricultural export dual margins from 1991–
2020are analysed. Thedeϐinitionof signiϐicant variables
that have been used to determine the intensive and ex‑
tensive margins of trade are presented in Table 3 as fol‑
lows:

4.3. Gravity Trade Model

The gravity trade model [33, 45] is extensively used
to determine the important factors inϐluencing trade for

the trading nation. The gravity model explains how bi‑
lateral trade is a result of the geographical space and re‑
moteness between the two nations, which is a represen‑
tation of transportation expenses, and the two nations
combined an economic size measured by the Gross Do‑
mestic Product (GDP). According to this model, the ex‑
change of goods between two nations is certainly cor‑
related with their dimension of income stages and in‑
versely correlated with their remoteness [46]. The model
is expanded by incorporating incorporating variables
that consider additional factors inϐluencing trade such
as the population of the partner country, relative agricul‑
ture value added, relative economic freedom, distance,
relative crop production and relative purchasing power.
Dummy variables representing trade agreements and
common language have also been introduced to address
other factors impacting trade levels over the basicmodel.
The estimated equation of intensive and extensive trade
margins is as follows:

EM jp =  β0 +  β1RESjp +  β2Popp + β3RAV jp

+β4REF jp + β5LnDistjp +  β6RCP jp+

 β7RPP jp +  β8D1_TA+ β9D2_CL+ ϵjp
(4)

IM jp =  α0 +  α1RESjp +  α2Popp + α3RAV jp

+α4REF jp + α5LnDistjp +  α6RCP jp +  
α7RPP jp +  α8D1_TA+ α9D2_CL+ µjp

(5)
where RESjp is the relative economic size; Popp is the
population of the partner country; RAV jp is the rela‑
tive agriculture value added; REF jp is the relative eco‑
nomic freedom; Distjp is the distance; RCP jp is the rel‑
ative crop production; RPP jp is the relative purchasing
power andD1_TA andD2_CL are dummy variables rep‑
resenting trade agreements and common language. The
vectors of factors to be estimated are α and β. The
stochastic error terms include ϵjp and µjp.The depen‑
dent variables are extensive and intensive trademargins
of agricultural bilateral exports from India to 20 nations.

4.4. Estimation Methods: Feasible General‑
ized Least Squares andPseudoPoisson
Maximum Likelihood

To ensure reliable and effective estimators, the
panel data were analysed using the Feasible General‑

503



Research onWorld Agricultural Economy | Volume 05 | Issue 04 | December 2024

Table 3. Description of variables.

Variables Source of Variable Descriptions

1. Intensive margin Elumalai and Kumar., 2022 [45] The fraction of a country’s exports in global exports
in a country’s basket of export products.

2. Extensive margin Veeramani, Aerath and Gupta,
2018 [26]

The fraction of a country’s export product category
in the global export category.

3. Relative economic size Zhang et al., 2017 [33]; Veeramani,
Aerath and Gupta, 2018 [26] The proportion of the partner’s GDP to India’s GDP.

4. Population Elumalai and Kumar., 2022 [45] Bilateral trade partner’s population growth.
5. Relative agriculture value
added Liapis, 2009 [12] The proportion of partner’s agriculture value added

to India’s agriculture value added.

6. Relative economic freedom Zhang et al., 2017 [33] The proportion of the partner’s economic freedom
index to India’s economic freedom index.

7. Distance Zhang et al., 2017 [33]; Elumalai and
Kumar., 2022 [45]

The two‑sided distance in kilometres between the
partner and India.

8. Relative crop production Deϐined by author The ratio of the partner’s crop production index to
India’s crop production index.

9. Relative purchasing power Deϐined by author The ratio of the partner’s net terms of trade index to
India’s net terms of trade index.

10. Trade agreement Zhang et al., 2017 [33]; Veeramani,
Aerath and Gupta, 2018 [26]. 1 for trade agreement in action.

11. Common language Elumalai and Kumar, 2022 [45] 1 for the presence of a common language.

ized Least Squares (FGLS) and Pseudo Poisson Maxi‑
mumLikelihood (PPML)methods. These approaches as‑
sume that all components of the model are accurately
speciϐied. The FGLS estimation offers the advantage of
addressing heteroscedasticity and serial correlation. It
proves particularly suitable when the precise form of
heteroscedasticity in the data is unknown, as it assigns
weights to observations based on the square root of
their variances, demonstrating robustness against vari‑
ous forms of heteroscedasticity. In this context, it consid‑
ers disturbances with varying variances across panels
and constant within each panel. FGLS estimates the co‑
efϐicients of a multiple linear regressionmodel and their
covariancematrix in the presence of non‑spherical inno‑
vations with an unknown covariance matrix. The PPML
model provides twokeybeneϐits: ϐirst, estimateswill not
be biased due to heteroscedasticity. PPML provides con‑
sistent estimates in the presence of heteroskedasticity,
which is common in trade data. The estimator gives the
same weight to all observations. Secondly, zero‑trade
observations may be included, and the PPML estimator
is consistent both with and without the inclusion of the

zero‑trade observations.
To run Feasible Generalized Least Squares (FGLS),

the ϐirst step involves estimating the model using Or‑
dinary Least Squares (OLS) to obtain residuals. These
residuals help check for the presence of heteroscedastic‑
ity, which can be tested using tools such as the Breusch‑
Pagan test or the White test. After identifying het‑
eroscedasticity, the next step is to estimate the error
variance from the OLS residuals. This variance estima‑
tion can reveal patterns of heteroscedasticity or autocor‑
relation in the error terms. Once the error variance is
estimated, the next step is to transform the data. This
involves using the estimated variance‑covariance ma‑
trix to standardize or adjust the errors, thus correcting
for heteroscedasticity or autocorrelation. With the data
transformed, the model can now be re‑estimated using
Generalized Least Squares (GLS). In caseswhere the vari‑
ance estimation needs updating iteratively, Feasible Gen‑
eralized Least Squares (FGLS) is employed. Lastly, it’s a
good practice to check the robustness of the estimates,
which can be done by using robust standard errors. This
helps ensure the reliability of the FGLS model in han‑
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dling potential issues related to heteroscedasticity or au‑
tocorrelation.

To run Poisson Pseudo Maximum Likelihood
(PPML), the process begins with specifying the model,
ensuring that it is suitable for count data or trademodels,
especially in contexts like gravity models where trade
ϐlows can include zero values. In this type of model,
the log‑linear speciϐication is commonly used, where
the dependent variable is in level form, while indepen‑
dent variables, such as GDP and distance, are typically
transformed using logs. Next, run the PPML estimation,
which involves using statistical software packages like
Stata, R, or Python. These packages provide built‑in com‑
mands to facilitate PPML estimation. The advantage of
PPMLover traditionalOLS is that it canhandle zero trade
ϐlows and does not require taking the log of the depen‑
dent variable, whichwould be problematic in such cases.
It is essential to check for convergence after running the
estimation, particularly in large or complex datasets, to
ensure that the algorithm has properly converged. Fi‑
nally, evaluate the ϐit of the model by performing diag‑
nostic tests, such as examining residuals and checking
for overdispersion, to verify that the PPML assumptions
hold and the model accurately represents the data.

5. Data
A panel dataset capturing the bilateral agricultural

trade between India and 20 important trade partners
over 30 years was compiled. The data used is in nom‑
inal terms. The HS‑6‑digit classiϐication of agricultural
goods is used to analyse India’s bilateral tradewith these
20 countries (2020), which include Bangladesh, Nepal,
China, Hong Kong, Malaysia, Indonesia, Vietnam, Singa‑
pore, Thailand, Japan, Russia, Egypt, UAE, Iran, Kuwait,
Saudi Arabia, UK, Netherlands, Germany, and the USA.
This group of countries has been selected because of
their high trade value of agricultural trade with India.
The extensive and intensive margins are in value terms
(USD) and are computed on STATA 16 based on the data
collected from UNCOMTRADE. The data for other vari‑
ables of relative economic size, population of the part‑
ner country, relative agriculture value added, economic
freedom, distance, relative crop production, relative pur‑

chasing power, and dummy variables representing trade
agreements and common language were collected from
the World Bank source and the summary statistics of
variables is presented in Table 4.

5.1. Summary Statistics of Variables

Table 4 summarises the core economic variables
used in the statistical analyses. During the study period,
the dependent variables of intensive and extensive mar‑
gins had means of 0.054 and 0.922, respectively. The
corresponding standard deviations of the intensive and
extensive margins were 0.114 and 0.082. The gap be‑
tween the minimum and maximum values of both mar‑
gins implies that there has been an increase in the ex‑
port volumes of agricultural goods during the period of
study. The relative economic size mean value of 0.939,
close to 1, suggests that, on average, the countries in
the dataset have similar economic sizes relative to India.
This implies a balanced economic context among trading
partners. The population mean of 1.449 implies that on
average, the populations of the trading countries could
inϐluence demand for India’s agricultural products and
trade volumes. The relative economic freedom, with a
mean of 0.783, indicates moderate economic freedom.
This can reϐlect the ability of countries to engage freely
in trade and could be correlatedwith agricultural export
volumes. The distance variable, with a mean of 4430.85,
indicates that trade partners are, on average, quite far
from India. This could impact transportation costs and
trade dynamics.

5.2. Diagnostic Tests

In panel data, common issues such as heteroscedas‑
ticity and autocorrelation were encountered. The
Breusch‑Pagan test was employed to identify group‑
wise heteroscedasticity, assessing the hypothesis of ho‑
moscedasticity that assumes consistent variances of the
error term across units. The test yielded a statistically
signiϐicant result (χ2 (1) = 381.49, p < 0.05 for extensive
margin and χ2 (1) = 142.12, p < 0.05 for intensive mar‑
gin), leading to the rejection of the homoscedasticity as‑
sumption. This implies that the variances of residuals
are not independent of explanatory variables, indicating
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Table 4. Summary statistics of variables.

Variables Mean Maximum Minimum Standard Deviation

1. Intensive margin 0.054 0.876 0 0.114
2. Extensive margin 0.922 0.999 0 0.082
3. Relative economic size 0.939 33.990 –8.855 2.213
4. Population 1.449 19.052 –22.347 2.137
5. Relative agriculture value added 0.402 1.948 0.001 0.447
6. Relative economic freedom 0.783 1.598 0.609 0.523
7. Distance 4430.85 13568 1012 2746
8. Relative crop production 1.151 5.399 0.105 0.501
9. Relative purchasing power 0.946 2.425 0.622 0.319
10. Trade agreement 0.3 1 0 0.459
11. Common language 0.4 1 0 0.490

the presence of heteroscedasticity. The White test, with
a value of χ2 (52) = 104.66 for extensive margin and χ2
(52) = 351.32 for intensive margin, similarly rejects the
null hypothesis (p < 0.05) that the variances of residuals
are independent of explanatory variables, providing fur‑
ther evidence of heteroscedasticity. The Woolridge test
was employed to detect serial correlation. According to
the test results (χ2 (20) = 3315.19, p < 0.05 for extensive
margin and χ2 (20) = 98.37, p < 0.05 for intensive mar‑
gin), the null hypothesis was rejected, representing the
existence of autocorrelation in the error term.

6. Results and Discussion
The contribution of the growth of intensive and

extensive margins to India’s agricultural exports is pre‑
sented in two parts. The ϐirst part discusses the trade
margins for product‑wise presented in Table 5 and
destination‑wise. This analysis is conducted at HS‑2 pre‑
sented in Table 5 and HS‑6 digit level presented in Ta‑
bles 6 and 7. The second section covers the identiϐica‑
tion of factors inϐluencing the trade margins of India. It
was found that the extensivemargins aremoredominant
than the intensive margins over the thirty periods. The
extensive margin serves as a growth factor for agricul‑
tural exports. Given its status as a productive agricul‑
tural economy, India possesses a wide range of agricul‑
tural products for global trade and has the potential to
reach numerous destinations.

Table 5 represents the classiϐication of HS‑2 digit
commodities (HS‑6 is included in these broad categories
of HS‑2) along with their respective intensive margin

(%) and extensive margin (%) across three decades:
1991–2000, 2001–2010 and 2011–2020. The intensive
margin of Live Animals increased from 0.02% to 0.17%,
showing a rise in production and trade interest. Meat
rose signiϐicantly from 0.62% to 4.72%, indicating a
growingmarket formeatproducts. In the caseof Fish the
intensive margin ϐluctuated slightly, starting at 4.35%,
dropping to 3.35%, and then increasing to 7.24%. This
suggests variability in production but an overall upward
trend. Dairy Products grew from 0.29% to 0.75%, and
then slightly decreased to 0.66%, reϐlecting a stablemar‑
ket with minor ϐluctuations. Products of Animal Ori‑
gin declined from 3.93% to 1.54%, indicating decreased
production or market demand. Live Trees increased
from 0.30% to 0.60%, showing growing interest in live
tree production. Edible Vegetables rose from 1.12% to
1.75%, indicating a growing market for these products.
Edible Fruits decreased from 3.44% to 2.08%, suggest‑
ing challenges in production or market saturation. Cof‑
fee, Tea, Mati & Spices increased slightly from 7.68% to
8.51%, indicating stable production levels. Cereals grew
from 4.52% to 9.77%, reϐlecting enhanced production
capabilities and demand. Production Mill rose signiϐi‑
cantly from 0.55% to 2.26%, indicating major advance‑
ments in production processes. Oilseeds increased from
1.46% to 1.86%, showing stability in the oilseed mar‑
ket. Lac, Gums, Resins & Other Vegetable Saps saw ama‑
jor increase from 15.59% to 33.76%, indicating strong
demand. Vegetable Plaiting Materials & Vegetable Prod‑
ucts increased from 3.04% to 8.69%, reϐlecting a grow‑
ing market. Animal/Veg Fat Oils rose from 1.03% to
2.05%, indicating increased market acceptance. Prepa‑
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Table 5. Share of intensive and extensive margin of India’s agricultural products.
Intensive Margin (%) Extensive Margin (%)

Product Type (HS‑2 Digit
Classiϐication) 1991–2000 2001–2010 2011–2020 1991–2000 2001–2010 2011–2020

1.Live animals 0.02 0.10 0.17 39.33 75.33 76.67
2.Meat 0.62 1.13 4.72 46.12 65.03 54.38
3.Fish 4.35 3.35 7.24 54.90 75.47 74.37
4.Dairy Products 0.29 0.75 0.66 98.34 94.00 94.00
5.Products of animal origin 3.93 1.38 1.54 92.37 81.33 98.19
6.Live tree 0.30 0.60 0.50 89.67 91.22 91.36
7.Edible vegetable 1.12 1.67 1.75 62.67 87.84 92.47
8.Edible fruit 3.44 2.51 2.08 69.10 88.82 95.09
9. Coffee, tea, mati & spices 7.68 6.63 8.51 94.18 97.23 92.84
10. Cereals 4.52 7.45 9.77 63.75 96.25 98.75
11. Production mill 0.55 1.09 2.26 57.06 86.05 95.94
12. Oil seeds 1.46 1.54 1.86 49.45 80.53 82.95
13. Lac; gums, resins & other
vegetable saps 15.59 17.88 33.76 67.50 84.09 90.00
14. Vegetable plaiting materials &
vegetable product 3.04 4.99 8.69 56.55 77.14 75.95
15. Animal/veg fat oils 1.03 1.32 2.05 48.43 84.82 85.47
16. Preparation of meat/ϐish 0.04 0.47 0.87 27.6 65.20 61.20
17. Sugar 0.64 2.21 2.65 66.00 94.67 99.33
18. Cocoa 0.03 0.05 0.46 47.27 76.36 86.36
19. Preparation of cereal/ϐlour 0.40 0.56 0.88 78.75 98.13 99.87
20. Preparation of vegetable fruit nut 0.28 0.59 1.15 50.89 81.83 88.69
21. Miscellaneous edible 1.02 1.02 1.32 80.7 97.00 99.12
22. Beverages 0.13 0.11 0.27 71.43 93.59 93.00
23. Residues 5.53 5.67 3.80 60.83 86.85 91.66
24. Tobacco 1.39 2.24 2.90 83.33 95.56 98.89

Source: Compiled by author.

ration of Meat/Fish increased from 0.04% to 0.87%,
showing signiϐicant growth in prepared meat and ϐish
products. Sugar grew from 0.64% to 2.65%, indicating
a strong market potential. Cocoa increased from 0.03%
to 0.46%, reϐlecting rising consumer interest. Prepara‑
tion of Cereal/ Flour rose from0.40% to 0.88%, showing
growth in processed cereals.

In the case of the extensivemargin, Live Animals in‑
creased from39.33% in 1991–2000 to 76.67%by 2011–
2020, indicating strong growth in the market for live an‑
imals, reϐlecting increased production and trade oppor‑
tunities. Meat grew from 46.12% to 54.38%, showing
a steady demand for meat products, although it saw a
slight decrease in the last decade. Fish rose from54.90%
to 74.37%, indicating robust and growing interest in ϐish
products, particularly in the latter years. Dairy Products
startedat ahigh98.34%andstabilized at 94.00% inboth
the 2001–2010 and2011–2020periods, reϐlecting a con‑
sistent presence in the market. Products of Animal Ori‑
gin increased from 92.37% to 98.19%, suggesting a sig‑
niϐicant expansion in this category, highlighting strong
market potential. Live Trees increased from 89.67% to

91.36%, showing stability and consistent interest in live
trees for trade and production. Edible Vegetables rose
from62.67%to92.47%, reϐlecting increasedmarket par‑
ticipation and demand for vegetables over the decades.
Edible Fruits increased from 69.10% to 95.09%, indi‑
cating a strong upward trend in the market for edible
fruits. Coffee, Tea, Mati & Spices started at 94.18% and
slightly declined to 92.84% by 2011–2020, indicating
stable but slightly diminishing market saturation. Cere‑
als grew signiϐicantly from63.75% to98.75%, indicating
a strong increase in the demand and production of cere‑
als. Production Mill increased from 57.06% to 95.94%,
showing a strong growth trajectory in production ca‑
pabilities. Oilseeds rose from 49.45% to 82.95%, indi‑
cating a growing market for oilseeds and their deriva‑
tives. Lac, Gums, Resins & Other Vegetable Saps in‑
creased from 67.50% to 90.00%, suggesting robust mar‑
ket growth in this niche category. Vegetable Plaiting Ma‑
terials & Vegetable Products increased from 56.55% to
75.95%, indicating a steady growth in demand. Animal/
Veg Fat Oils grew from 48.43% to 85.47%, reϐlecting a
strong acceptance and growth in this market. Prepa‑
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ration of Meat/Fish increased from 27.6% to 61.20%,
showing a signiϐicant increase in preparedproducts over
time. Sugar rose from 66.00% to 99.33%, indicating
a very high level of market participation and demand
in the sugar category. Cocoa increased from 47.27%
to 86.36%, indicating signiϐicant growth in this market.
Preparation of Cereal/Flour increased from 78.75% to
99.87%, showing near‑total market coverage and accep‑
tance for processed cereals. Preparation of Vegetable
Fruit Nut increased from 50.89% to 88.69%, suggesting
growing market demand for these products. Miscella‑
neous Edible increased from 80.70% to 99.12%, indicat‑
ing a very high level of interest and production. Bev‑
erages increased from 71.43% to 93.00%, showing a
solid growth trend in the beverage market. Residues
increased from 60.83% to 91.66%, indicating a strong
market for residues, which may reϐlect increasing efϐi‑
ciency in production processes. Tobacco increased from
83.33% to 98.89%, suggesting sustained and growing in‑
terest in tobacco products.

Overall, many product types showed signiϐicant in‑
creases in the intensive margin, particularly meat, cere‑
als, and lac products. However, some, like edible fruits
and animal‑origin products, showed declines. This high‑
lights the dynamic nature of agricultural markets over
the decades. The extensive margin percentages indicate
a general trend of increasing market presence across
many product categories, particularly in cereals, sugar,
and animal products. Notably, the consistent high per‑
centages in categories like dairy and animal products re‑
ϐlect their stable importance in the market. However,
slight declines in products like meat and coffee indicate
shifting consumer preferences or market saturation.

The data reveals varying trends in both intensive
and extensivemargins across product types. While some
products show signiϐicant growth in market reach and
production efϐiciency, others indicate ϐluctuations or de‑
clines, reϐlecting the dynamics of consumer preferences
and market conditions over the three decades.

The following section of Tables6 and7presents an
analysis of the top 20 products (HS‑6) with a large share
in extensive margin and intensive margin by comparing
two time periods of 2019 and 2023.

Table 6 represents the major HS‑6 agricultural

products contributing to extensive growth margin for
two time periods of 2019 and 2023. Products like
soya beans, maize, and boneless frozen meat have in‑
creased their extensivemargin, reϐlecting higher produc‑
tion and stronger market demand. Traditional products
like wheat and palm oil have seen a reduction in their
share of exports, indicating possible changes in global
market conditions or shifts in India’s export priorities.
The rise in exports of food preparations suggests India
is moving towards exporting more processed and value‑
added products, in line with global trends in the food in‑
dustry.

India’s agricultural export strategy between 2019
and 2023 reϐlects both continuity in core exports (e.g.,
soya beans, maize) and adaptability, with an increasing
share of processed and value‑added products.

Table 7 represents major HS‑6 agricultural prod‑
ucts contributing to intensive growth margin for two
time periods of 2019 and 2023. Products such as rice
in the husk, castor oil, and cane molasses reveal in‑
creases in intensive margins, suggesting growing export
volumes for these products. This reϐlects strong demand
in both raw and processed agricultural products. The
introduction of crude groundnut oil as a signiϐicant ex‑
port in 2023 underscores India’s diversiϐication in veg‑
etable oils. While products like ϐlour of dried legumes
and frozen sheep meat remain key exports, their inten‑
sive margins saw slight reductions, indicating relatively
stable but perhaps stagnating demand. India’s agricul‑
tural exports between 2019 and 2023 show dynamic
shifts, with some traditional products continuing to hold
strong, while newer exports (e.g., crude groundnut oil)
gain prominence. The country is increasingly focusing
on diversifying its agricultural output to meet changing
global demand.

Table 8 represents the intensive margin (%) and
extensive margin (%) in terms of India’s bilateral ex‑
ports across three decades: 1991–2000, 2001–2010
and 2011–2020. For the intensive margin, countries
like Nepal (from 24.35% to 65.02%) and Iran (from
1.56% to 8.46%) showed signiϐicant increases inmargin.
Bangladesh, however, experienced a slight decline from
16.14% to 15.15%. For the extensive margin, countries
like Bangladesh (from 85.67% to 99.16%) and Egypt
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Table 6. Major HS‑6 Agricultural products contributing to extensive growth margin.
2019 2023

HS Code Product Type (HS‑6 Digit
Classiϐication)

Extensive
Margin (%) HS Code Product Type (HS‑6 Digit

Classiϐication)
Extensive
Margin (%)

120100 Soya beans, whether or not broken 31.91 120100 Soya beans, whether or not broken 41.23
100190 Wheat and meslin 25.51 100590 Maize (corn), other than seed corn 22.09
100630 Semi‑milled or wholly milled rice 19.11 100190 Wheat and meslin, other than

durum wheat 15.61

100590 Maize (corn), other than seed 18.61 170111 Raw cane sugar, in solid form, not
containing ϐlavor 15.56

151190 Palm oil and its fractions, other 13.62 230400 Soya‑bean oilcake & solid residues
from extraction 14.31

230400 Oil‑cake and solid residues of soy 11.56 100630 Semi‑milled/wholly milled rice,
polished/glazed 13.00

170111 Raw cane sugar, in solid form 11.00 100610 Rice in the husk (paddy or rough) 12.59
150710 Soybean oil and its fractions 9.01 150710 Crude soya‑bean oil 11.28
020230 Frozen boneless meat of bovine 8.59 210690 Food preparations, not elsewhere

speciϐied 10.13
100300 Barley 7.71 020230 Boneless frozen bovine meat 9.72
210690 Food preparations, not elsewhere

speciϐied 7.40 151800 Animal/vegetable oils & fats,
chemically modiϐied 9.22

220820 Spirits obtained by distilling grape
wine 7.38 220820 Spirits obtained by distilling grape

wine 6.17
190110 Food preparations for infant use 7.37 220830 Whiskies 6.17
180100 Cocoa beans, whole or broken, raw

or roasted 7.17 220421 Wine of fresh grapes, containers 6.13
100610 Rice in the husk (paddy or rough) 6.70 020721 Frozen, not cut in pieces, chickens 6.07
240220 Cigarettes containing tobacco 6.38 220300 Beer made frommalt 5.49
20329 Meat of swine, other than fresh,

chilled 6.14 190590 Bakers’ wares, not elsewhere
speciϐied 5.41

10410 Live sheep and goats 6.03 150200 Fats of bovine, sheep, or goats, not
chemically mod 5.34

220421 Wine of fresh grapes, in containers
holding 2L or less 6.02 160590 Crustaceans, prepared or

preserved, not elsewhere 5.15

220300 Beer made frommalt 5.78 180100 Cocoa beans, whole or broken, raw
or roasted 5.07

Source: Compiled by author.

(from 82.66% to 98.08%) showcased signiϐicant growth
in product diversity, highlighting successful efforts in ex‑
panding their agricultural portfolios. Most countries, in‑
cluding China (from 82.20% to 94.38%) and Saudi Ara‑
bia (from 82.72% to 98.32%), displayed strong trends
in the extensive margin, indicating effective diversiϐi‑
cation strategies. Countries like Germany and Japan
also showed consistent increases in extensive margin
percentages, suggesting robust diversiϐication in India’s
agricultural markets.

Overall, for the intensive margin, some countries
showed growth while others faced stagnation or slight
declines. The extensive margin reϐlects a trend toward
greater product diversiϐication across most countries,
enhancing resilience and market opportunities in agri‑
culture. Countries like Nepal, Iran, and Bangladesh
demonstrated particularly high growth rates in their ex‑
tensive margins. On the other hand, the intensive mar‑

gin displayed more variability, with some countries like
Nepal and the UAE showing marked improvements in
productivity, while others like Russia exhibited ϐluctua‑
tions. The data indicates a signiϐicant push toward di‑
versifying agricultural products while also striving for
productivity enhancements, crucial for economic stabil‑
ity and food security.

This section of Table 9 analyses the determinants
inϐluencing India’s agricultural trade margins.

Table 9 represents the FGLS and PPML results of
the impact of variables such as relative economic size,
population of the partner country, relative agriculture
value added, relative economic freedom, distance, rel‑
ative crop production, relative purchasing power, and
dummy variables representing trade agreements and
common language on the intensive and extensive trade
margins. The FGLS results indicate that the relative eco‑
nomic size, relative agricultural value added, relative
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Table 7. Major HS‑6 Agricultural products contributing to intensive growth margin.
2019 2023

HS Code Product Type (HS‑6 Digit
Classiϐication)

Intensive
Margin (%) HS Code Product Type (HS‑6 Digit

Classiϐication)
Intensive
Margin (%)

100610 Rice in the husk (paddy or rough) 62.61 100610 Rice in the husk (paddy or rough) 79.68
120730 Castor oil seeds 55.60 120300 Copra 60.22
151530 Castor oil and its fractions 47.45 151530 Castor oil and its fractions 55.42
020421 Meat of sheep, frozen 40.06 150810 Crude groundnut oil 47.23
010420 Live goats 28.70 020421 Fresh or chilled sheep cuts with

bone 38.63

130232 Mucilages and thickeners, from
locust beans 28.20 010420 Lamb carcasses and half‑carcasses,

fresh/chilled 34.94

130232 Oil‑cake from vegetable fats and oils,
other 23.71 230230 Bran, sharps, and other residues of

wheat 30.81

110610 Flour and meal of the dried
leguminous veg 21.56 230500 Oil‑cake and other solid residues

from ground‑nuts 28.65

230610 Oil‑cake and other solid residues
from cotton 17.68 230690 Oil‑cake and other solid residues,

vegetable fats 25.25
100630 Semi‑milled or wholly milled rice 17.44 120730 Castor oil seeds 24.77
130211 Opium extract and derivatives 15.76 240399 Manufactured tobacco 23.72
130190 Natural gums, resins, other than lac 15.14 110610 Flour of dried legumes (peas, beans,

lentils) 19.76
140420 Cotton linters 13.44 130190 Natural gums, resins, and balsams 19.45
150890 Groundnut oil and fractions, reϐined 12.61 140420 Cotton linters 17.47
170310 Cane molasses 12.03 160520 Shrimps and prawns, prepared or

preserved 17.46

120220 Ground‑nuts, in shell 11.94 130232 Mucilages and thickeners, derived
from locust beans 17.43

130219 Vegetable saps and extracts 11.25 170310 Cane molasses 16.86
210130 Roasted chicory and other roasted

coffee substitutes 11.00 110812 Starch of maize (corn) 16.67

160540 Crustaceans, molluscs, other aquatic
invertebrates, prepared/preserved 10.74 170390 Molasses, other than cane 15.84

200110 Cucumbers and gherkins, prepared
or preserved 10.31 200110 Cucumbers and gherkins, prepared

or preserved 14.67

Source: Compiled by author.

economic freedom, distance, relative crop production,
relative purchasing power, trade agreements and com‑
mon language signiϐicantly affect India’s export of exten‑
sive and intensive margins. The variable relative eco‑
nomic size is signiϐicant and negative, indicating that a
large size of the economywould lead to a smaller amount
of progression in India’s export of extensive trade mar‑
gins [12, 26, 45]. An increase in the relative economic size
relates to a decline of 0.005 percent in the extensive
trade margin and 0.001 percent in the intensive trade
margin in India’s agriculture exports. The coefϐicient of
the population yielded positive results for the intensive
margin and the extensive margin [26]. This implies that
an increase in a partner country’s population encour‑
ages diversifying the range of products rather than the
intensiϐication of exporting existing agricultural prod‑
ucts. This phenomenon could be attributed to the long‑
term trading relationships India has established with
its partner countries, which primarily involve the ex‑

port of diverse products. The relative agriculture value
added has a signiϐicant impact on the intensive and ex‑
tensivemargins of trade [13]. The signiϐicant effects show
that the intensive margin of India’s agricultural exports
will grow by 0.112 percent and the extensive margin
of India’s agricultural exports will decline by 0.016 per‑
cent with an increase in relative agriculture value added.
Nonetheless, the relative economic freedom has a signif‑
icant impact of 0.040 on the intensive margin and 0.038
on the extensive margin. Similarly, distance has signif‑
icant undesirable impacts on trade margins. As antici‑
pated, the coefϐicient for distance was negative and ex‑
hibited statistical signiϐicance [12, 45, 47, 48]. As distance is
considered a proxy for trade cost, an increase in trade
cost results in a reduction of bilateral trade ϐlows be‑
tween the countries. The relative crop production has
a negative impact of 0.011 percent on extensive margins
and a positive impact of 0.007 percent on the intensive
trade margin. The relative purchasing power has a sig‑
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Table 8. Share of the intensive and extensive margin with respect to bilateral trade partners.

Intensive Margin (%) Extensive Margin (%)
Country 1991–2000 2001–2010 2011–2020 1991–2000 2001–2010 2011–2020

1. Bangladesh 16.14 15.79 15.15 85.67 97.47 99.16
2. China 0.47 2.33 1.09 82.20 95.86 94.38
3. Egypt 1.37 2.55 4.00 82.66 94.37 98.08
4. Germany 0.63 0.52 0.78 84.86 95.61 96.53
5. Hong Kong 1.33 1.54 2.10 88.27 97.40 98.08
6. Indonesia 1.35 2.34 2.82 85.87 96.52 97.32
7. Iran 1.56 3.64 8.46 88.55 97.07 99.28
8. Japan 0.92 0.68 0.93 76.11 94.44 95.17
9. Kuwait 2.53 4.22 5.25 80.52 95.16 98.52
10. Malaysia 0.68 1.53 2.64 87.42 97.46 96.92
11. Nepal 24.35 51.28 65.02 84.39 96.92 99.42
12. Netherlands 0.46 0.79 1.38 81.68 95.09 92.47
13. Russia 2.08 0.77 0.98 76.07 94.56 98.14
14. Saudi Arabia 2.16 3.89 5.79 82.72 95.17 98.32
15. Singapore 0.91 2.72 4.03 84.46 96.47 96.62
16. Thailand 0.92 1.42 2.02 82.42 96.60 96.17
17. UAE 7.23 11.45 15.65 87.47 94.30 98.03
18. UK 0.85 0.99 1.52 82.64 94.99 95.51
19. USA 0.89 1.13 2.13 82.40 95.68 95.83
20. Vietnam 1.26 2.17 3.06 83.25 95.80 98.63

Source: Compiled by author.

niϐicant inϐluence on the double margins of trade. The
coefϐicient of trade agreements has a positive and signif‑
icant impact on the extensive trade margin [13, 26]. Like‑
wise, the language variable is conducive to the intensive
margin of trade [45, 48]. The presence of a common lan‑
guage facilitates easy communication between nations
and reduces the costs of trade.

Additionally, Table 9 represents the PPML results
of the impact of variables on the intensive and extensive
trade margins. The PPML results indicate that relative
economic freedom, distance, relative crop production,
relative purchasing power, trade agreements and com‑
mon language signiϐicantly affect India’s export of exten‑
sive and intensive margins. The variable relative eco‑
nomic size is negative for both margins. The coefϐicient
of the population yielded positive and signiϐicant results
for the intensive margin [26]. The relative agriculture
value added has a negative impact on the extensive mar‑
gin of trade [13]. The relative economic freedom variable
has a signiϐicant impact on both the margins. Similarly,
distance has signiϐicant undesirable impacts on both
trade margins [12, 45, 47, 48]. The relative crop production,
relative purchasing power and trade agreement have a

signiϐicant impact onboth trademargins [12, 26, 45, 48]. The
coefϐicient of the language variable is signiϐicant and con‑
ducive to the intensive margin of trade. The statistically
signiϐicant impact of distance, trade agreement, and com‑
mon language in both models suggests that when trad‑
ing partners are in closer proximity, share a trade agree‑
ment, or have a common language, they are more likely
to engage in greater trade compared to countries with‑
out close distance, trade agreements or a common lan‑
guage.

When the gravity model is estimated using the
FGLS and PPML approaches, it was found that the PPML
results for intensive and extensive margins are not con‑
sistent and in agreement with the FGLS model. The
PPMLmodel has a signiϐicantly greater magnitude of co‑
efϐicients of the independent variables than the FGLS
model indicating that the PPML model explains more
variation in trade margins compared to FGLS. The vari‑
ables of relative economic freedom, distance, relative
crop production, relative purchasing power, trade agree‑
ments and common language are signiϐicant in both es‑
timation models. However, under the FGLS model, the
relative agriculture value added, relative economic free‑
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Table 9. FGLS and PPML results for the intensive and extensive margins of India’s agricultural exports.

FGLS PPML
Explanatory Variables Intensive Margin Extensive Margin Intensive Margin Extensive Margin

Relative economic size −0.001 −0.005 −0.043 −0.004
(0.423) (0.000)*** (0.132) (0.151)

Population 0.001 0.001 0.023 0.001
(0.464) (0.536) (0.072)* (0.632)

Relative agriculture value added 0.112 –0.016 0.152 –0.008
(0.000)*** (0.092)* (0.338) (0.410)

Economic freedom 0.040 0.038 0.242 0.082
(0.000)*** (0.000)*** (0.000)*** (0.000)***

Ln_Distance −0.059 −0.023 −1.588 −0.273
(0.000)*** (0.001)*** (0.000)*** (0.000)***

Relative crop production 0.007 –0.011 0.787 –0.115
(0.308) (0.026)** (0.074)* (0.042)**

Relative purchasing power –0.014 0.522 0.458 0.537
(0.049)** (0.000)*** (0.000)*** (0.000)***

D1_Trade agreement –0.009 0.0176 0.421 0.0147
(0.278) (0.016)** (0.000)*** (0.025)**

D2_Common language 0.064 0.003 0.724 0.007
(0.000)*** (0.561) (0.000)*** (0.228)

Constant 0.453 1.051 8.148 0.376
(0.000)*** (0.000)*** (0.000)*** (0.510)

χ2 (9) 741.22 353.94 12.17 3.156
Number of observations 600 600 600 600
Log‑likelihood 692.74 911.47 –86.94 –579.75

Notes: *, **, and *** signify signiϐicance levels of 10%, 5%, and 1%, respectively.

dom, distance, and relative purchasing power are signif‑
icant for both margins but under the PPML model, rel‑
ative agriculture value added is insigniϐicant for both
margins, relative crop production is signiϐicant for both
margins, trade agreements are signiϐicant for both mar‑
gins, and common language is signiϐicant for the inten‑
sive margin.

All the variables are signiϐicant at least 10% in ei‑
ther one of the two margins in either one of the two
models. The gravity model of trade ϐlows is divided into
intensive and extensive trade margins. Bilateral export
growth can be maintained at a steady level by making
necessary structural adjustments to promote India’s ex‑
ports.

7. Conclusions and Policy Recom‑
mendations
The objective of the paper is to identify themargins

and factors inϐluencing India’s agricultural export mar‑

gins through panel data analysis. The ϐindings indicate
that the extensive margins are more dominant than the
intensive margins over the thirty year period. Growth
in exports at extensive margins is relatively high for all
product types and countries as compared to intensive
margins. Also, the results indicate that the variables
of relative economic magnitude, relative economic free‑
dom, distance, relative crop production, relative agricul‑
ture value added, relative purchasing power, trade agree‑
ments and common language signiϐicantly affect India’s
extensive and intensive export margins.

India’s export success will be driven by growth in
the volume of varied kinds of products in the agricul‑
tural sector. Actions can be taken to transform the exten‑
sive trade margin progression into the intensive trade
margin progression and encourage sustainable advance‑
ments in India’s agricultural segment. Firstly, product in‑
novation can be encouraged by providing ϐinancial sup‑
port for research and innovationof agricultural products.
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Secondly, bilateral trade can be promoted by reducing
transaction costs by establishing a free trade area, which
will help countries gain market access, promote region‑
alism, reduce transaction costs, and enhance effective re‑
gionalism. Thirdly, companies that export agricultural
products should consider new technologies and innova‑
tions while creating an export plan.

India’s exports to conventionalmarketswill expose
it to external shocks, affecting its ϐinancial stability and
economic activity. India should continue to diversify
its export product basket to new markets, as focusing
on a small number of goods or locations would guaran‑
tee long‑term development in the country’s trade and
economy. It is possible to identify efϐicient investment
and agricultural strategies that will optimise competi‑
tive advantage and encourage export diversiϐication. In‑
dian companies may sell to various markets by utilis‑
ing export promotion organisations. Othermethods that
may be employed include providing ϐinancial services at
cheaper rates, especially for novice exporters, streamlin‑
ing customs processes, offering export incentives and in‑
creasing product standards. Maintaining intensive mar‑
gin growth is crucial for developing countries’ sustain‑
able export growth, and the government should sup‑
port export promotion activities byworking tomaximise
high‑quality chains in current export partners. The focus
should be on the enduring sustainability of export expan‑
sion along with current products and breaking into new
markets.

For agricultural exports to become more inte‑
grated and competitive worldwide, a balanced, well‑
coordinated and strategic approach will be necessary to
balance both trade margins [49]. The intensive margin
approach includes improving productivity through bet‑
ter farming techniques and technology [50], enhancing
quality control to meet international standards [51], re‑
ducing production costs to increase competitiveness [52],
streamlining supply chains and logistics [53] and invest‑
ing in post‑harvest infrastructure to reduce losses [54].
The extensive margin approach includes identifying and
developing new high‑value crops suitable for export [55];
exploring untapped markets, especially in Africa and
Southeast Asia [56, 57]; diversifying product offerings,
e.g., processed foods, organic products [58]; negotiating

favourable trade agreements with potential new part‑
ners [59] and promoting Indian agricultural products in
new markets [60]. India must take into account several
factors in order to increase agricultural exports, includ‑
ing the growing demand for food products worldwide,
the size of its agricultural sector with its diverse agro‑
climatic zones, the need to create jobs and income in ru‑
ral areas, the country’s reputation for certain products
(like rice and spices), and the difϐiculties in meeting in‑
ternational quality standards [61]. Using amixed strategy
in light of these factors will best serve a large agricul‑
tural economy like India. Todiversify its export portfolio,
India shall concentrate on increasing the number of its
robust products in existing markets while concurrently
looking into newmarkets and product categories.
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