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Abstract 

India is the leading producer and exporter of fresh and chilled gherkins globally, with the southern states contributing significantly to the 

country's total production. This study aimed to analyze the direction of trade of Indian fresh and chilled gherkins using secondary data from 

2011-12 to 2022-23. Employing the first-order Markov chain approach, a transitional probability matrix was developed to examine changes 

in export patterns to key markets over time. The result indicated that Qatar retained 73.95% of Indian fresh and chilled gherkins exports, 

while the remaining share shifted to other countries, such as Oman, Bahrain IS and Bhutan. Bhutan consistently retained 100% of its import 

share, indicating a stable demand. However, study suggests that the complete depending on Bhutan is not a good for India so that India has 

to diversify its trade to other nations then India can mitigate the risk associated with Indian fresh and chilled gherkins export. Relying on just 

one or two countries for gherkins exports can be risky, as any downturn in trade with those countries can disrupt the entire export system. To 

mitigate this, diversifying trade across multiple nations is a safer approach. The study also emphasized India's robust gherkins trade 

relationships with Qatar, Bhutan and the UAE, driven by geographical proximity and advantageous trade agreements. It recommends 

sustaining strong political relations and pursuing bilateral agreements with importing countries to reduce tariff and non-tariff trade barriers. 

 

Keywords: Gherkins, export, direction of trade, markov chain and transitional probability matrix 

Introduction 

India is the leading producer of gherkins globally, with the 

southern states contributing significantly to the country's 

total production. The gherkins industry in India is 

characterized by a network of small to medium-sized farms, 

contract farming arrangements and processing units that 

cater to international market. Key export destinations 

include the United Arab Emirates, Qatar, Bhutan, Kuwait, 

Maldives, Baharain Is and Oman, where Indian fresh and 

chilled gherkins are prized for their quality and competitive 

pricing. The export of gherkins plays a crucial role in India's 

agricultural economy, generating substantial revenue and 

employment opportunities, particularly in rural areas where 

gherkins cultivation is prevalent. The industry contributes 

significantly to foreign exchange earnings and supports the 

livelihoods of thousands of farmers and workers engaged in 

cultivation, harvesting, processing and export activities. 

Gherkins (Cucumis anguria), small cucumbers popular in 

pickling, have become a significant agricultural commodity 

in India, particularly in Karnataka, Tamil Nadu and Andhra 

Pradesh. India is the world's largest producer and exporter 

of gherkins, accounting for 15 of global production and 25-

27% of global exports, earning $223 million in 2020-21 

(DGCIS). Around 90,000 small and marginal farmers 

cultivating gherkins on 65,000 acres, supported by over 50 

processing and export companies. In 2020-21, India 

produced 2,17,521 metric tonnes of gherkins valued at 

₹14,873 million. From April to October 2021, India 

exported 123,846 metric tonnes worth $114 million, with 

total exports in 2021-22 exceeding $200 million (Gunadal et 

al., 2024) [11]. 

The direction of trade of exports of fresh and chilled 

gherkins from India to different destinations is crucial for an 

economic and strategic standpoint; understanding the 

direction of trade helps in market identification and 

expansion, which international markets have a growing 

demand for Indian fresh and chilled gherkins exports, 

allowing businesses to focus their efforts on expanding in 

these regions and adapt Indian gherkins to meet the specific 

requirements, tastes and regulations of different markets. By 

knowing which countries import the most, Indian businesses 

can strategically position themselves to compete effectively 

with other global exporters. Market insights allow for more 

competitive pricing strategies based on regional demand and 

supply dynamics. 

It also helps in negotiating favorable trade agreements. For 

instance, if India exports a significant quantity of gherkins 

to the UAE, negotiations for reduced tariffs or improved 

access can be prioritized with these countries and exporters 

can optimize operations to avoid high tariffs or non-tariff 

barriers in certain regions by understanding the regulatory 

landscape of various trade partners. It brings economic 
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stability and diversification by risk management and supply 

chain optimization; relying on a few markets can be risky if 

those economies face downturns or implement trade 

restrictions. It enables India to diversify its export base, 

reducing economic vulnerabilities. Exporters can better 

manage logistics and supply chains by identifying key 

regions and adjusting transportation, warehousing and 

distribution strategies to meet market demands more 

efficiently. 

The Indian government can use trade data to develop 

policies that support sectors with strong export potential, 

such as fresh/chilled gherkins. This could involve subsidies, 

tax breaks or infrastructure development aimed at improving 

export efficiency to target destinations. Insights help Indian 

government to predict economic outcomes, plan for 

potential shifts in demand and support industries in sectors 

where exports are critical. Exporters can benchmark 

themselves against other global players by comparing 

India's share of exports to target markets with that of other 

countries. This enhances India's global standing and 

competitiveness in international trade. Knowledge of global 

market preferences and emerging trends allows Indian 

exporters to adapt quickly, ensuring their fresh and chilled 

gherkins remain competitive. By identifying high-value 

markets, India can encourage more sustainable farming 

practices, ensuring that these practices align with market 

preferences for organic or environmentally friendly produce 

and sustaining long-term growth by fostering partnerships 

and building stronger trade relations with key regions. With 

this background, this study was taken up with the objective 

to analyse the trade direction of fresh and chilled gherkins 

from India to different destinations in the world. 

 

Methodology 

The study was based on secondary data. The data pertaining 

to the export of gherkins (2011-12 to 2022-23) from India 

were collected from Agricultural and Processed Food 

Products Export Authority (APEDA), DGCIS websites and 

other published sources and data was analysed using first 

order markov chain technique.  

The major fresh and chilled gherkins importing countries 

from India were United Arab Emirates, Qatar, Bhutan, 

Kuwait, Maldives, Baharain Is and Oman. The trade 

directions of Indian gherkins were analyzed using the first 

order Markov chain approach. The LP Solver software was 

used to analyze the transition probability matrix. Central to 

markov chain analysis is the estimation of the transitional 

probability matrix ‘P’ whose elements, Pij indicate the 

probability of exports switching from country ‘i’ to country 

’j’ over time. The diagonal element Pij where i=j, measures 

the probability of a country retaining its market share or in 

other words, the loyalty of an importing country to a 

particular country’s exports. 

Annual export data for period 2011-12 to 2022-23 was used 

to analyze the direction of trade and changing pattern of 

Indian fresh and chilled gherkins export. In this context, 

major gherkins importing countries and others were 

considered. The average exports to a particular country was 

considered to be a random variable which depends only on 

the past exports to that country, which can be denoted 

algebraically as (Udhayan et al., 2023) [16]. 

 
 

Where, 

Ejt = Exports from India to the jth country in the year “t” 

Ei t-1 = Exports or import to ith country during the year t-1 

Pij = The probability that exports will shift from ith country 

to jth country 

ejt = The error term which is statistically independent of Ejt-1 

n = The number of importing countries 

The transitional probabilities Pij, which can be arranged in a 

(c x n) matrix, have the following properties. 

 

 = 1 and 0 ≤ PIj ≤ 1 

 

Thus, the expected export share of each country during 

period ‘t’ is obtained by multiplying the exports to these 

countries in the previous period (t-1) with the transitional 

probability matrix. The probability matrix was estimated for 

the period 2011-12 to 2022-23. 

Thus, transitional probability matrix (T) was estimated 

using linear programming (LP) framework by a method 

referred to as minimization of Mean Absolute Deviation 

(MAD). 

Min, OP* + I e 

 

Subject to 

X P* + V = Y 

 GP* = 1 

P* ≥ 0 

 

Where, 

P* is a vector of the probabilities P i 
j 

P* vectors were arranged to obtain the TPM  

O is the null vector 

I is an appropriately dimensioned vector of export or import.  

e is the vector of absolute errors (IUI) 

Y is the vector of exports to each country. 

X is a block diagonal matrix of lagged values of Y 

V is the vector of errors 

G is a grouping matrix to add the row elements of P 

arranged in P* to Unity. 

 

Results and Discussion 

The pattern and flow of products and services between 

different countries is referred to as trade direction. It usually 

referred to the direction of exports and imports, indicating 

whether a country exports or imports the products and 

services of the destination countries. 

Trade directions can vary widely between countries and 

alter over time due to a variety of reasons such as economic 

situations, government policies, trade agreements and 

technological improvements. Some countries specialize in 

exporting specific commodities or services, while others 

rely significantly on imports to meet internal needs.  

The structural variations in India's fresh and chilled gherkins 

export share to key destinations, including the United Arab 

Emirates, Qatar, Bhutan, Kuwait, Maldives, Bahrain IS, 

Oman, and others, were analyzed using a first-order Markov 

chain model.  

A transitional probability matrix was developed to examine 

the real quantity of exports to these importing countries 
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across different years in the time series. 
Transitional probabilities were applied to analyze trade 
directions and forecast export trends. The diagonal elements 
of the transitional probability matrix indicated the likelihood 
of retaining market share from the previous period, while 
the row elements represented the probability of trade loss to 
competing countries. The column elements reflected the 
likelihood of gaining trade from rival nations.  
Table 1 displays the transitional probability matrix for 
Indian gherkins (Fresh/Chilled) exports, offering detailed 
insights into the changes in trade patterns over the study 
period, which spans from 2013-2014 to 2022-2023. This 
matrix captures the directional shifts in gherkins exports to 
various key markets during these years. To provide a clearer 
understanding of the overall trade dynamics, exports to all 
other nations outside of these major destinations were 
combined under a broad category labeled "Others". This 
grouping allows for a more focused analysis of the key 
markets, while still accounting for exports to less prominent 
destinations. The transitional probability matrix effectively 
highlights the evolving trends in export shares and trade 
directions for Indian fresh and chilled gherkins, offering a 
comprehensive view of market retention and potential shifts 
in global trade over the studied period. 
Table 1 illustrates the findings from the transitional 
probability matrix regarding Indian gherkins (Fresh/Chilled) 
exports. According to the matrix, about 73.95% of India's 
previous gherkins exports to Qatar were retained throughout 
the study period, which covers 2013-2014 to 2022-2023. 
This indicates a strong consistency in Qatar's import 
demand for Indian gherkins. The remaining 26.05% of the 
previous export share was redistributed to other markets 
specifically Oman, Bahrain IS and Bhutan.  

The redistribution was as follows: 15.17% of the previous 
export share went to Oman, 9.38% to Bahrain IS and 1.50% 
to Bhutan. This shift highlights a partial reallocation of 
export shares from Qatar to these other destinations. In 
addition, the matrix reveals that Qatar gained approximately 
71.48% of its market share from Bahrain IS during the study 
period. This suggests a notable shift in market dynamics, 
where Qatar increased its import volume of gherkins at the 
expense of Bahrain IS. Bhutan emerged as the most 
consistent importer of Indian fresh/chilled gherkins, with a 
100% probability of retaining its share throughout the study 
period. This high retention rate underscores Bhutan's strong 
and unwavering demand for Indian gherkins, reflecting a 
stable and reliable market for these exports. 
India has been a major supplier of fresh and chilled gherkins 
to Bhutan, Qatar and United Arab Emirates due to its 
proximity and trade agreements. The United Arab Emirates 
has been an important market for Indian gherkins exports, 
often serving as a transshipment point for re-exports to other 
countries. India has supplied fresh and chilled gherkins to 
Bhutan as part of bilateral trade agreements. It's important to 
note that India's gherkins (Fresh/Chilled) trade can fluctuate 
based on global market conditions and various factors that 
influence supply and demand in the international market. 
The increase in gherkins (Fresh/Chilled) exports has been 
made possible by the APEDA's numerous activities, 
including the organization of business-to-business shows in 
various nations, the exploration of new potential markets 
and the launch of marketing campaigns with active 
participation from Indian Embassies. COVID-19 pandemic 
has significantly affected the worldwide supply of gherkins. 
At the time of pandemic trade was distracted due to export 
ban and SPS measures. 

 
Table 1: Direction of trade of gherkins (Fresh/Chilled) from India to different destinations (2013-14 to 2022-23) 

 

Destinations 
Loss 

United Arab Emirates Qatar Bhutan Kuwait Maldives Baharain Is Oman Others 

G
a

in
 

United Arab 

Emirates 
0.6869 0.0474 0.0000 0.0038 0.0149 0.0058 0.0065 0.2348 

Qatar 0.0000 0.7395 0.0150 0.0000 0.0000 0.0938 0.1517 0.0000 

Bhutan 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Kuwait 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 

Maldives 0.0000 0.0335 0.0000 0.0000 0.0036 0.0000 0.0000 0.9628 

Baharain Is 0.0000 0.7148 0.0000 0.0000 0.0900 0.0000 0.1952 0.0000 

Oman 0.0000 0.0000 0.1074 0.7002 0.0772 0.0000 0.1152 0.0000 

Others 0.9873 0.0000 0.0000 0.0012 0.0115 0.0000 0.0000 0.0000 

 

Conclusion 

The study aimed to analyze the direction of trade of Indian 

fresh and chilled gherkins using secondary data from 2011-

12 to 2022-23. Employing the first-order Markov chain 

approach, a transitional probability matrix was developed to 

examine changes in export patterns to key markets over 

time. The data indicated that Qatar retained 73.95% of 

Indian fresh and chilled gherkins exports, while the 

remaining share shifted to other countries, such as Oman, 

Bahrain IS and Bhutan. Bhutan consistently retained 100% 

of its import share, indicating a stable demand. However, 

study suggests that the complete depending on Bhutan is not 

a good for India so that India has to diversify its trade to 

other nations then India can mitigate the risk associated with 

Indian fresh and chilled gherkins export. Depending on one 

or two countries, for export of gherkins is risky because of 

when the trade to particular country downturns it affects the 

whole system of gherkins export so it is always better to 

diversity the trade to different nations. The study also 

highlighted India's strong gherkins trade ties with Qatar, 

Bhutan and the UAE, supported by geographical proximity 

and favorable trade agreements. Export patterns were 

influenced by global market conditions, including supply 

chain disruptions during the COVID-19 pandemic. It 

suggest to maintain the political relationship and to go for 

bilateral agreement with the importing countries, which 

helps in minimizing the tariff and non-tariff barriers to 

trade. 
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