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Direction of Trade and Destination Patterns of Indian Soybean Exports: An Analysis


ABSTRACT
The study was conducted on trade performance of soybean for period 15 years (2008 to 2022).  Tools used for analysis were Markov chain analysis and percentage for export of soybean. The result obtained as India's soybean exports from 2008 to 2022 were primarily directed to the US, Canada, UAE, Nepal and Belgium. The US, Canada and Belgium emerged as the most stable markets, retaining significant shares of India's exports, with retention rates of 88.27 per cent, 71.39 per cent and 70.69 per cent, respectively. Additionally, these countries had high turnover retention rates of 87.79 per cent, 58.81 per cent and 57.66 per cent, respectively, indicating a strong trade relationship. In contrast, the UAE was highly volatile, re-exporting 100 per cent of its imports from India to Canada. 
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INTRODUCTION
[bookmark: _GoBack]Soybean, scientifically known as Glycine max, is a versatile legume native to East Asia, valued for its nutritional and economic benefits. It's an excellent source of plant-based protein, fiber, and isoflavones, making it a popular ingredient in various food products. Soybean's importance extends beyond its culinary uses, providing nutritional value, economic significance, and environmental benefits. It's a major crop for many countries, generating employment and income, while its legume properties improve soil fertility. Globally, soybean is a significant commodity, with top producers like the US, Brazil, Argentina, China, and India. The US, Brazil, and Argentina dominate exports, while China is the largest importer. The global soybean market is influenced by climate change, trade policies, and shifting consumer preferences, making it a complex and dynamic industry.
In India, major soybean-producing states include Madhya Pradesh, Maharashtra, Rajasthan, Gujarat and Karnataka, accounting for over 90 per cent of the country's production. India ranks fourth globally in soybean cultivation area, covering 8.86 per cent of the world's total soybean area. India's soybean production area for 2023 was approximately 12.8 million hectares, yielding around 12 million tonnes. The country annually exports 0.2-0.3 million tonnes, valued at ₹1500-2000 crores, primarily to China, Indonesia, Vietnam and Malaysia. However, India imports around 3-4 million tonnes annually to meet domestic demand, valued at ₹12000-15000 crores. 
Soybean exports grew significantly from 0.07 thousand metric tonnes in 1995 to 54.39 thousand metric tonnes in 2022, with substantial fluctuations. Export volumes ranged from 0.07 thousand metric tonnes in 1995 to 292.49 thousand metric tonnes in 2017. The growth was accompanied by a 19.60 per cent compound annual growth rate (CAGR), extremely high variability in exports (122.31 per cent CV) and high intra-year instability (85.49 per cent CDVI). Therefore, it was intended to examine the direction of trade and destination pattern of export of soybean
MATERIAL AND METHODS
Direction of Trade and Changing Pattern of Indian soybean
Annual export data for the period 1993-2022 was used to analyze the direction of trade and changing patterns of Indian oilseed and the export of its products. Similar studies on different crops were conducted by Mahadevaiah (2005) and Tejaswi (2006) by using Markov chain analysis. The average export to a particular country was a random variable following a first-order Markov process,

Where,
= Exports from India during the year t to jth country 
 = Exports to ith country during the period t-1 
= The probability that exports will shift from ith country to jth country 
 = The error term which is statistically independent of  and 
r = Number of importing countries 
The transitional probability Pij, which can be arranged in a (c x r) matrix, has the following properties. 0 ≤ Pij ≤ 1
  for all i Thus the expected export share of a country during the period ‘t’ was obtained by multiplying the actual exports in the previous period (t-1) by the transitional probability matrix. The transitional probability matrix was estimated in the linear programming (LP) framework by a method referred to as minimization of mean absolute deviation (MAD). 
The linear programming formulation is stated as, 
Min OP* + Ie 
Subjected to
 XP* + V = Y 
GP* = 1 
P* ³ = 0, 
Where, 
0 is the vector of zeros 
P* is the vector in which probability Pij are arranged, 
I is an apparently dimensioned vector of area, 
e is the vector of absolute errors (|U|) 
Y is the vector of export to each country. 
X is the block diagonal matrix of lagged values of Y 
V is the vector of errors
G is the grouping matrix to add the row elements of P arranged in P* to unity.








[bookmark: _Hlk183948763]RESULT AND DISCUSSION
Country Wise Soybean Export from India 			         
India's soybean exports underwent significant growth between 2008 and 2022, as revealed by Table 1. The highest export quantity was recorded in 2017, with 292491 metric tonnes, followed by a decline in subsequent years. The 2010 AFTA and China-India Trade Agreement sparked a seven-year surge in India's soybean exports to China (2010-2017-18) Singh et al. (2022). Nevertheless, exports slowed considerably thereafter. 
The United States and Canada emerged as major and traditional importers for Indian soybeans. The UAE and Nepal also constituted traditional importers, albeit with relatively low import shares. The United States was the primary importer of Indian soybeans, despite being the world's second-largest soybean exporter after Brazil, (Source-ERS, USDA). The share of exports to the United States decreased from 2017 onwards, largely due to a decline in domestic production, which failed to meet domestic consumption demands, leading to increased imports as mentioned in Table 1. 
India’s soybean exports were strongly influenced by policy changes in major markets. The United States became the leading importer after 2012, with the highest quantity in 2017 (16,147.80 MT) and peak share in 2014 (64.20 per cent). The removal of US and EU import duties significantly boosted India’s access to these markets, as also noted by Sharma et al. (2014). Canada emerged as the second-largest importer, recording its highest import in 2017 and peak share in 2022 (57.10 per cent), while the US share declined to 14.50 per cent that year. Other destinations such as the UAE, Nepal, and Belgium accounted for smaller and declining shares, highlighting the growing dominance of the US and Canada in India’s soybean export trade. 
India’s soybean exports experienced significant growth between 2008 and 2022, with the United States and Canada emerging as major importers. The dominance of these two countries in India's soybean export market underscored their importance in the global soybean trade. Notably, the United States and Canada had proven to be the most stable markets for India, while India had opportunities to explore markets like the UAE, Nepal, France, Belgium and Sri Lanka.
Table 1	Country Wise Soybean Export from India 	     	          (Quantity-MT) 
	Year
	United State
	Canada
	UAE
	Nepal
	Belgium
	Other Countries
	Total Export

	2008
	5253.09
(27.40)
	0.04
(0.00)
	364.40
(1.90)
	432.26
(2.30)
	0.02
(0.00)
	13124.79
(68.40)
	19174.60

	2009
	4898.77
(9.70)
	1332.82
(2.60)

	5349.00
(10.60)

	716.16
(1.40)

	0.02
(0.00)
	38030.94
(75.60)

	50327.70


	2010
	4986.15
(28.80)
	7612.19
(43.90)
	549.86
(3.20)
	1114.27
(6.40)
	0.02
(0.00)
	3059.31
(17.7)
	17321.80

	2011
	4669.93
(15.30)

	11498.70
(37.60)

	905.05
(3.00)
	1283.55
(4.20)
	0.02
(0.00)
	12199.15
(39.90)
	30556.40

	2012
	7920.58
(17.10)
	10974.10
(23.70)
	894.31
(1.90)
	4713.03
(10.20)
	20047.38
(3.70)
	2004.74
(43.30)
	46250.80

	2013
	49717.90
(45.40)
	19582.10
(17.90)
	289.12
(0.30)
	16367.30
(14.90)
	4130.00
(3.80)
	19509.59
(17.80)
	109596.00

	2014
	131150.00
(64.20)

	36574.60
(17.90)
	806.15
(0.40)
	5913.29
(2.90)
	6267.55
(3.10)
	23653.41
(11.60)
	204365.00

	2015
	130763.00
(61.70)
	48611.20
(22.90)
	652.90
(0.30)
	0.03
(0.00)
	9542.50
(4.50)
	22445.37
(10.60)
	212015.00

	2016
	89512.10
(59.70)
	33231.60
(22.20)
	568.20
(0.40)
	134.20
(0.10)
	12240.00
(8.20)
	14145.90
(9.40)
	149832.00

	2017
	161478.00
(55.20)
	75862.80
(25.90)
	461.30
(0.20)
	11855.90
(4.10)
	18865.00
(6.40)
	23967.99
(8.20)
	292491.00

	2018
	107114.00
(51.00)
	75631.20
(36.00)
	613.17
(0.30)
	1776.72
(0.80)
	16395.00
(7.80)
	8315.91
(4.00)
	209846.00

	2019
	57201.00
(55.10)
	20914.90
(20.10)
	475.30
(0.50)
	1365.19
(1.30)
	16493.00
(15.90)
	7278.61
(7.00)
	103728.00

	2020
	30137.80
(41.80)
	21721.30
(30.10)
	530.18
(0.70)
	1675.56
(2.30)
	15332.00
(21.30)
	2623.66
(3.60)
	72020.50

	2021
	8493.31
(34.70)
	4932.94
(20.10)
	1540.85
(6.30)
	2720.85
(11.10)
	4480.00
(18.30)
	2309.95
(9.40)
	24477.90

	2022
	7901.89
(14.50)
	31086.20
(57.10)
	365.01
(0.70)
	3931.98
(7.20)
	664.50
(1.20)
	10443.72
(19.20)
	54393.30


Source: DGCI&S, Indiastat, USDA
Figures in parenthesis () indicates percentages to total.

Transitional Probability Matrix for Soybean Export from India
An analysis of India's soybean export data during the specified period revealed that the country primarily exported soybeans to the United States, Canada, the UAE, Nepal and Belgium. All other importing nations were categorized as "other countries." During this period, India exported soybeans to a total of 56 countries, with the top five importers accounting for a significant share of the trade, while the remaining 51 countries were grouped together as other countries.
According to Table 2, the United States (88.27 per cent), Canada (71.39 per cent), and Belgium (70.69 per cent) showed the highest retention of India’s soybean exports, indicating greater stability. In contrast, the UAE recorded zero retention, making it the most unstable market, while Nepal showed low retention. The US lost 10.71 per cent share to Canada but gained significantly from Nepal (55.77 per cent) and other countries (25.68 per cent). Canada retained 71.39 per cent, gaining 100 per cent from the UAE and 20.32 per cent from Belgium, reflecting a strong re-export link between the UAE and Canada. Belgium retained 70.69 per cent but lost 20.32 per cent to Canada and 8.19 per cent to Nepal. Overall, results confirm the dominance of the US and Canada as stable markets, while the UAE remained highly unstable due to its re-export role. Notably, among the 51 other countries, France, Sri Lanka and the United Kingdom can emerge as new and stable markets for Indian soybean exports during the period under review.
The retention matrix highlighted the United States, Canada and Belgium as the most stable markets among all the importing countries, with the UAE representing the most unstable market. Considering this analysis, it was essential to develop appropriate export promotion strategies to drive exports and mitigate market risks. 
[bookmark: _Hlk183873013]Table 2 	Transitional Probability Matrix for Export of Soybean
	
	United State
	Canada
	UAE
	Nepal
	Belgium
	Others

	United State
	0.8827
	0.1071
	0.0000
	0.0000
	0.0102
	0.0000

	Canada
	0.0000
	0.7139
	0.0064
	0.0000
	0.0937
	0.1860

	UAE
	0.0000
	1.0000
	0.0000
	0.0000
	0.0000
	0.0000

	Nepal
	0.5577
	0.0000
	0.0000
	0.4423
	0.0000
	0.0000

	Belgium
	0.0000
	0.2032
	0.0080
	0.0819
	0.7069
	0.0000

	Others
	0.2568
	0.0000
	0.0417
	0.0768
	0.0000
	0.6247


[bookmark: _Hlk176713307]
Turnover from the Export of Soybean 
Table 3 highlights the turnover of Indian soybean exports (2008–2022) in value terms, focusing on the top five importers. The United States was the leading market, contributing an average 40 per cent share, peaking at 64.20 per cent and 96932.71 thousand USD in 2014. Canada’s share rose sharply from negligible in 2008 to 58.80 per cent in 2022, with its highest value of 44136.86 thousand USD in 2018, reflecting its emergence as a stable and significant partner. The UAE and Nepal maintained small but steady contributions, while Belgium gained importance over time. Conversely, the share of other countries declined drastically, from 73.60 per cent in 2009 to just 3.40 per cent in 2020. The highest overall export value was achieved in 2014 at 151283.91 thousand USD.
This fluctuation in import patterns highlights the potential risks associated with India's reliance on a few key export destinations, emphasizing the need for diversification. To mitigate these risks, India can explore opportunities in France, Sri Lanka and the United Kingdom, thereby reducing dependence on select destinations and promoting sustainable growth in the soybean sector.
Table 3	Country Wise Export Turnover from Soybean  		  	   (Value- 000’ USD)             
	   Year
	United State
	Canada
	UAE
	Nepal
	Belgium
	Other Countries
	Total Export

	
	
	
	
	
	
	
	

	2008
	3989.90
(40.80)
	0.02
(0.00)
	193.12
(2.00)
	225.56
(2.30)
	0.01
(0.00)
	5368.52
(54.90)
	9777.13

	2009
	2799.41
(13.10)
	797.76
(3.70)
	1574.75
(7.40)
	450.47
(2.10)
	0.01
(0.00)
	15690.56
(73.60)
	21312.96

	2010
	2199.13
(28.80)
	3357.34
(43.90)
	242.51
(3.20)
	491.45
(6.40)
	0.01
(0.00)
	1349.32
(17.70)
	7639.76

	2011
	3014.06
(16.20)
	7102.21
(38.20)
	481.84
(2.60)
	688.29
(3.70)
	0.01
(0.00)
	7291.27
(39.30)
	18577.68

	2012
	5094.09
(15.30)
	7931.57
(23.90)
	611.42
(1.80)
	2913.88
(8.80)
	1326.37
(4.00)
	15365.82
(46.20)
	33243.15

	2013
	39581.48
(46.60)
	15593.26
(18.40)
	245.70
(0.30)
	9909.90
(11.70)
	3308.09
(3.90)
	16283.99
(19.20)
	84922.42

	2014
	96932.71
(64.10)
	26623.73
(17.60)
	683.93
(0.50)
	3636.39
(2.40)
	4822.56
(3.20)
	18584.59
(12.30)
	151283.91

	2015
	89070.52
(61.60)
	32912.48
(22.80)
	480.51
(0.30)
	0.02
(0.00)
	6840.15
(4.70)
	15339.30
(10.60)
	144642.98

	2016
	58020.18
(59.50)
	21317.94
(21.90)
	359.14
(0.40)
	74.14
(0.10)
	8170.90
(8.40)
	9644.56
(9.90)
	97586.86

	2017
	92768.39
(55.80)
	42972.41
(25.90)
	266.63
(0.20)
	4964.80
(3.00)
	11218.78
(6.70)
	14067.06
(8.50)
	166258.07

	2018
	61996.08
(50.60)
	44136.86
(36.00)
	374.61
(0.30)
	830.51
(0.70)
	10061.38
(8.20)
	5219.53
(4.30)
	122618.97

	2019
	33619.51
(55.50)
	11867.31
(19.60)
	285.32
(0.50)
	792.65
(1.30)
	9778.95
(16.10)
	4262.56
(7.00)
	60606.30

	2020
	18693.71
(42.40)
	13178.12
(29.90)
	349.10
(0.80)
	889.50
(2.00)
	9598.62
(21.70)
	1416.59
(3.20)
	44125.64

	2021
	7527.54
(37.70)
	4339.73
(21.70)
	881.99
(4.40)
	1678.54
(8.40)
	3240.85
(10.20)
	2319.74
(11.60)
	19988.39

	2022
	7654.74
(15.20)
	29637.15
(58.90)
	343.67
(0.70)
	2879.82
(5.70)
	583.73
(1.20)
	9244.27
(18.40)
	50343.38


 Source: DGCI&S, Indiastat, USDA
Figures in parenthesis indicates percentages to total.
Transitional Probability Matrix for India’s Export Turnover from Soybean    
The analysis examined the primary soybean importers from India, comprising the United States, Canada, UAE, Nepal and Belgium, while other importing countries were grouped under "other countries."
According to Table 4, the United States (87.79 per cent), Canada (58.81 per cent), and Belgium (57.66 per cent) showed the highest retention of India’s soybean export turnover, while the UAE (0 per cent) was the most unstable market. Nepal also exhibited very low retention, and other countries collectively retained 29.28 per cent. The US emerged as the most stable importer, losing 10.35 per cent to Canada but gaining 23.45 per cent from other countries, with no gains from Nepal in value terms. Canada’s value retention (58.81 per cent) was lower than its quantity retention; it lost shares to Belgium and others but gained 100 per cent from the UAE and substantial shares from Belgium (30.86 per cent) and others (35.30 per cent). Belgium retained 57.66 per cent but lost 30.86 per cent to Canada and 10.91 per cent to Nepal. Overall, the UAE was the most unstable market, acting mainly as a re-export hub to Canada.
Other countries retained a mere 29.28 per cent, which was less than half of the quantity retention exhibited by these countries (62.75 per cent). These countries lost their share with all countries except Belgium, indicating a decline in their share value over the years. Conversely, the share of the United States, Canada and Belgium increased.
The retention matrix underscored the United States, Canada and Belgium as the most stable markets among the importing countries, while the UAE emerged as the most unstable. Consequently, it was essential to develop targeted export promotion strategies to enhance exports and mitigate market risks. 
Table 4	Transitional Probability Matrix for Export Turnover of Soybean    
	
	United State
	Canada
	UAE
	Nepal
	Belgium
	Others

	United State
	0.8779
	0.1035
	0.0000
	0.0000
	0.0186
	0.0000

	Canada
	0.0000
	0.5881
	0.0041
	0.0000
	0.0965
	0.3113

	UAE
	0.0000
	1.0000
	0.0000
	0.0000
	0.0000
	0.0000

	Nepal
	0.0000
	0.0000
	0.0000
	0.3642
	0.0000
	0.6358

	Belgium
	0.0000
	0.3086
	0.0057
	0.1091
	0.5766
	0.0000

	Others
	0.2345
	0.3530
	0.0428
	0.0769
	0.0000
	0.2928



CONCLUSION
The study on India's soybean export performance from 2008 to 2022 reveals that the US, Canada, UAE, Nepal and Belgium were the primary markets. Notably, the US, Canada and Belgium emerged as stable markets with high retention rates and turnover retention rates, indicating strong trade relationships. In contrast, the UAE was highly volatile, re-exporting 100 per cent of its imports from India to Canada. To leverage these findings, India should focus on strengthening trade relationships with stable markets while exploring ways to stabilize exports to volatile markets like the UAE.
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