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Trade Dynamics of Non-Basmati Rice Export from Chhattisgarh


ABSTRACT

[bookmark: _GoBack]India, a major rice exporter, primarily exports Non-Basmati rice to developing and food-insecure countries. Chhattisgarh, known as the "Rice Bowl of India," is a key producer due to its rich soil, agroclimatic conditions, and strong procurement infrastructure. Despite its small export contribution, Chhattisgarh's trade dynamics have changed significantly over the last decade. The study examines the trade dynamics of Non-Basmati rice exported from Chhattisgarh between 2012-13 and 2023-24, focusing on trends, important markets, and shifts in export destinations. Results show a shift towards other African countries and emerging markets, with the " Mozambique" group becoming more prominent. The transitional probability matrix captures the fluidity of trade links between destinations, highlighting market dependence and the impact of international trade regulations, logistics, and pricing rivalry. To increase Chhattisgarh's competitiveness in international rice markets, the report emphasizes proactive market information, export infrastructure development, and strategic trade planning. Policymakers, exporters, and stakeholders seeking to encourage sustainable exports of Non-Basmati rice from the area will find these insights helpful.
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1. INTRODUCTION

India leads the world in rice production and exports, making a substantial contribution to food security worldwide. The latter makes up a significant portion of India's overall rice exports, particularly to African and Middle Eastern nations, out of the two main types of rice Basmati and Non-Basmati (APEDA, 2023). Because of its rich soil, high paddy productivity, and favorable agroclimatic conditions, Chhattisgarh dubbed the "Rice Bowl of India" has become a significant player in the Non-Basmati rice supply chain (GoCG, 2022). Despite the fact that Basmati rice receives a lot of attention in trade discussions, Non-Basmati rice is essential to supplying the world's food needs since it is more affordable and can be used in a broader variety of cuisines (Mahajan et al., 2020).
In recent years, there have been significant changes in Chhattisgarh's Non-Basmati rice export performance. The content and direction of exports have been impacted by a number of variables, including market diversification tactics, competitive pricing, phytosanitary regulations, and modifications to international trade rules (Chand & Raju, 2009). While some regular purchasers have decreased their imports, new market destinations have developed as a result of the state's aggressive promotion of rice exports through policy and infrastructure measures. To comprehend the stability, growth, and transition in export destinations, these changes necessitate a careful analysis of trade dynamics.
The persistence or volatility of trade ties can be shown by analyzing trade patterns using methods such as transition probability matrices. Benin and other markets that used to dominate Chhattisgarh imports, for example, have experienced a decline in share in recent years, while 'Others', which represent new and varied markets, have seen a growth in share, indicating shifting global tastes (Mahendradev, 1987; Dandekar, 1980). Policymakers, exporters, and agribusiness planners must comprehend these shifts in order to coordinate marketing initiatives, negotiate trade agreements, and guarantee consistent export performance.
The purpose of this study is to examine the changes in trade and the country-by-country share of Chhattisgarh's exports of non-Basmati rice between 2012 and 2023. Using graphical analysis and transition matrix approaches, it draws attention to structural changes, destination market volatility, and the degree of diversification. The knowledge acquired will be useful in determining reliable trading partners, evaluating market risks, and proposing tactics to raise Chhattisgarh's export competitiveness in the international Non-Basmati rice market.
1.1 Objective 
1. To examine the trade dynamics of Non-Basmati rice from Chhattisgarh

2. MATERIALS AND METHODS
The study is based on time series data on export value and quantity that were gathered over a 12 years period (2012-13 to 2023-24) from many sources. Markov chain analysis will be performed for the years 2012-13 to 2023-24. The Agricultural and Processed Food Products Export Development Authority (APEDA) provided the data.

2.1 Markov chain analysis
The direction of trade of non-basmati rice from Chhattisgarh to importing countries was analyzed using Markov chain approach which assesses the fundamental shifts in the calculation of the export share to other nations over the course of the study (Jalajakshi, 1994; Mamatha, 1995; Tejaswi et al., 2006; Mahadevaiah et al., 2005; Singh, 2010). Determining the fundamental connections between importing nations was the main driving force behind the estimation of trade matrices. Markov chain analysis was used to examine systemic changes in any structure whose improvement over time can be assessed in terms of a single outcome variable.  The creation of a transitional probability matrix ‘P’, whose components, Pij, represent the probability of exports transitioning from country I to country ‘j’ over time, is part of Markov chain analysis.
Structure changes were viewed as a random mechanism in the current application, with chosen importing states. The average exports to a given states were thought to be a random variable that focused solely on previous exports to that state, which can be expressed algebraically as 
                                         +
Where 
    = Exports of non-basmati rice from Chhattisgarh to  country during the year t. 
    = Exports of non-basmati rice from Chhattisgarh to  country during the period t-1. 
= Probability that the exports will shift from  country to  country.
= The error term this is statistically independent of Eit-1. 
t = Number of years studied for the analysis 
r = Number of importing countries.
Properties of the transitional probabilities , which are ordered in a matrix of (c x r) are as follows. 
1. 0 ≤  ≤ 1
                = 1 for all i 
However, transitional probabilities are multiplied with the previous year’s export to these countries and estimates of share of exports are generated for each country during the (t-1).
2.1.1 Estimation of the Pij
In the present study, to estimate the transitional probability indices, minimum absolute deviation (MAD) estimation method was used which minimizes the sum of absolute deviation. The conventional linear programming technique was used, as this satisfies the properties of transitional probabilities of non- negatively restrictions and row sum constraints in estimation.
The linear programming formulation is denoted as
                                                                   Min, O P* + Ie
Subject to,
        XP* + V = Y
        GP* = 1
        P*e ≥ 0
Where,
             P* = is the vector of the probabilities Pij
             O = is the vector of zeros
              I = is a suitably dimensional vectors of areas
             e = is a vector of absolute errors
            Y = is a proportion of exports to each country
            X = is a block diagonal matrix of lagged values of Y
           V = is the vector of errors
           G = grouping matrix to add the row elements of P as adjusted in P* to unity.
Then the estimates of expected share of each country’s export are generated using transitional probability matrix. Following method is used to calculate share in export of each country.
                            Yji =*Pij (j = 1ˏ2ˏ 3……. r)

Where,
              Yjt = Predicted proportions of jth country's share at time ’t’.
              Yt-1 = Observed proportion of ith country share at time ‘t-1’.
               Pij = Estimated transitional probability matrix.
The values in the transition probability matrix will have distinct explanations. The values of diagonal elements expresses the probability of maintenance of the previous year’s share, while values in the columns indicate probability of gain by a particular country from other countries, values in rows expose probability that a country might lose to other countries in respect of a specific commodity exports.

3. RESULTS AND DISCUSSION

3.1 Major Export Destinations of Chhattisgarh’s Non-Basmati Rice

	Chhattisgarh's export trend of Non-Basmati rice to key importing nations from 2012 to 2023 shows dynamic changes in market emphasis and trade preferences. Benin was the biggest importer in the beginning, holding a sizable portion more than 42% in 2012 and continuing to be important until 2014. But in the years that followed, its share fell precipitously, suggesting a potential change brought on by competition, market saturation, or trade policy. Without becoming consistently dominant partners, Guinea and Côte d'Ivoire retained moderate and erratic shares. With intermittent increases, the shares of nations like Kenya and Mozambique were comparatively small. The 'Others' category's increasing proportion, particularly after 2018, is a noteworthy trend, reaching over 56% in 2023 as shown in Fig. 1. As a result of changing trade dynamics and strategic market realignments, Chhattisgarh's Non-Basmati rice export structure indicates increasing export destination diversification, decreased reliance on traditional markets, and an expansion into new areas.










Fig. 1 Share of Non-Basmati rice exported from Chhattisgarh to major importing countries

3.1.1 Direction of trade of Non-Basmati rice export from Chhattisgarh

	The direction of trade of Non-Basmati rice exports to various destinations from Chhattisgarh was analysed using the Transitional Probability Matrix (TPM) by applying Markov Chain Analysis. The five major importing countries considered in the analysis were Benin, Guinea, Cote D’Ivoire, Kenya, Mozambique and Others (remaining countries clubbed together).

	The diagonal components of the TPM in this approach indicate the likelihood of continuing commerce with the same nation, demonstrating the stability or market loyalty of that export destination. A robust, steady trade relationship is indicated by a high diagonal value. The non-diagonal row elements indicate the likelihood of trade loss to rival nations, indicating either a decline in trade power or a rise in competition in that market. Conversely, the non-diagonal column elements indicate the likelihood of obtaining trade from other nations, indicating a favorable trade shift for that nation.

	The findings are similar to the findings of  Ananthi (2000), Vaishali et al (2011) and Nethrayini et al., (2012).

3.1.1.1 Direction of trade of Non-Basmati rice export from Chhattisgarh in term of quantity

	Mozambique is the most reliable consumer of Chhattisgarh's Non-Basmati rice, accounting for 58.1 percent of its original export share from 2012-13 to 2023-24, according to Table 2. Non-Basmati rice was also consistently and reliably purchased by Kenya, Guinea, and Benin. Cote d'Ivoire retained 44.2% of its original market share, placing it in the steady group but significantly less reliable. With the greatest retention rate of 0.611, the category "Others" demonstrated a sizable portion of export share being divided among smaller or irregular importing countries.

	Each importing country is undergoing market diversion, according to the transitory matrix, which shows shifting trade patterns in West Africa. Benin gave up 23.0% of its quota to "Others," while Guinea lost 14.2% and Côte d'Ivoire 7.7%. While Guinea reallocated 24.0% of its exports to "Others" and 11.8% to Benin, Côte d'Ivoire lost 32.7% of its trade share to other nations. Kenya's steady import pattern is shown in its high retention rate of 55.8%; nonetheless, its main movement was towards Others (29.6%). Mozambique gave Others 39.2% of its market, indicating a rise in instability. The "Others" category gave Benin 13.2%, Guinea 9.4%, and Côte d'Ivoire 8.6%, indicating a dynamic reallocation of trade to more recent or different locations.

Table 1. Non-Basmati rice export quantity from Chhattisgarh to major countries: 2012-13 to 2023-24 (Quantity in MT)

	Year
	Benin
	Guinea
	Cote D Ivoire
	Kenya
	Mozambique
	Others
	Total

	2012
	10,608.00
	3,435.00
	1,256.00
	112.23
	130.34
	20,423.03
	35,964.60

	2013
	33,731.40
	5,176.00
	1,456.00
	151.45
	149.8
	38,652.80
	79,317.45

	2014
	34,994.00
	20,670.10
	520
	265.65
	202.41
	38,497.44
	95,149.60

	2015
	48,826.00
	19,782.00
	4,674.00
	234.00
	254.23
	68,875.27
	1,42,645.50

	2016
	42,842.00
	19,825.00
	4,684.00
	467.64
	178.12
	64,704.24
	1,32,701.00

	2017
	8,507.00
	16,884.00
	2,730.00
	656.00
	157.54
	23,809.46
	52,744.00

	2018
	1,612.00
	1,196.00
	3,723.00
	578.56
	189.66
	4,296.78
	11,596.00

	2019
	11,482.00
	4,320.00
	4,446.00
	845.00
	200.00
	5,393.05
	26,686.05

	2020
	6,968.00
	8,372.00
	3,582.00
	1,120.00
	150.34
	19,449.74
	39,642.08

	2021
	4,447.60
	9,450.00
	5,478.00
	989.34
	78
	15,189.66
	35,632.60

	2022
	15,046.45
	10,821.00
	2,860.00
	1,000.00
	72.00
	40,493.36
	70,292.81

	2023
	35,901.00
	9,876.00
	6,112.20
	1,325.00
	65.00
	30,150.44
	83,429.64



[bookmark: _Hlk200668765]Table 2: Transitional probability matrix of Non-Basmati rice export from Chhattisgarh in term of quantity during 2012 -13 to 2023 -24

	From \ To
	Benin
	Guinea
	Cote D'Ivoire
	Kenya
	Mozambique
	Others

	Benin
	0.491
	0.142
	0.077
	0.048
	0.012
	0.230

	Guinea
	0.118
	0.516
	0.062
	0.059
	0.005
	0.240

	Cote D'Ivoire
	0.075
	0.083
	0.442
	0.065
	0.008
	0.327

	Kenya
	0.036
	0.057
	0.044
	0.558
	0.009
	0.296

	Mozambique
	0.015
	0.005
	0.002
	0.005
	0.581
	0.392

	Others
	0.132
	0.094
	0.086
	0.062
	0.015
	0.611




3.1.1.2 Direction of trade of non-basmati rice export from Chhattisgarh in term of value

	Changes in the direction of Chhattisgarh's Non-Basmati rice trade from 2012-13 to 2023-24 are shown in Table 4 The findings demonstrated that the "Others" category, which maintained the probability of 40.3% of its prior value, was the most stable market for Chhattisgarh's export of Non-Basmati rice. Mozambique kept the least amount of its prior worth, at just 0.6%, while Benin came in second with 29.2%. Instability is suggested by the fact that other nations like Guinea (18.0%), Côte d'Ivoire (12.1%), and Kenya (3.1%) only kept a small portion of their previous export values.

Table 3. Non-Basmati rice export value from Chhattisgarh to major countries: 2012-13 to 2023-24 (Value in Rs. lacs)

	Year
	Benin
	Guinea
	Cote D Ivoire
	Kenya
	Mozambique
	Others
	Total

	2012
	2,386.81
	932.03
	162.89
	38.45
	30.32
	4,365.46
	7,915.96

	2013
	8,476.76
	1,300.43
	363.73
	41.93
	34.36
	9,381.55
	19,598.76

	2014
	8,676.76
	4,901.90
	129.05
	78.91
	75.34
	8,981.68
	22,843.64

	2015
	10,621.66
	4,360.26
	1,053.16
	71.25
	80.12
	15,047.99
	31,234.44

	2016
	10,125.16
	4,739.04
	1,108.01
	100.23
	48.98
	14,897.99
	31,019.41

	2017
	2,185.24
	4,283.85
	689.54
	157.34
	41.22
	6,021.23
	13,378.42

	2018
	426.94
	324.1
	934.45
	124
	52.11
	961.77
	2,823.37

	2019
	2,946.56
	1,136.18
	1,147.97
	312.67
	60.00
	1,295.72
	6,899.10

	2020
	1,890.78
	2,346.61
	1,089.12
	400.00
	50.12
	6,209.38
	11,986.01

	2021
	1,163.64
	3,104.53
	1,589.45
	358.78
	18.83
	2,206.04
	8,441.27

	2022
	4,229.85
	3,301.51
	830.81
	389.67
	15.47
	10,870.11
	19,637.42

	2023
	11,754.48
	3,403.42
	2,110.28
	438.56
	12.34
	10,746.78
	28,465.86



Table 4: Transitional probability matrix of Non-Basmati rice export from Chhattisgarh in term of value during 2012 -13 to 2023 -24

	From \ To
	Benin
	Guinea
	Cote D'Ivoire
	Kenya
	Mozambique
	Others

	Benin
	0.292
	0.183
	0.072
	0.016
	0.004
	0.432

	Guinea
	0.256
	0.18
	0.113
	0.023
	0.005
	0.423

	Cote D'Ivoire
	0.285
	0.189
	0.121
	0.032
	0.005
	0.368

	Kenya
	0.259
	0.197
	0.119
	0.031
	0.004
	0.390

	Mozambique
	0.310
	0.180
	0.123
	0.031
	0.006
	0.351

	Others
	0.296
	0.185
	0.094
	0.019
	0.004
	0.403


	Benin became the most consistent market with a 43.2% rise in export value to the "Others" category. Benin maintained 29.2% of its initial export value, while Kenya, Cote d'Ivoire, and Guinea lost 39.0%, 36.8%, and 42.3% of their prior export values to the "Others" market. The "Others" market block absorbed most of the advantages, making it a dynamic market block that deserves future government attention. With the lowest retention rate (0.6%), Mozambique is the least stable market. In markets that are unstable, Benin and Guinea are better positioned to maintain a portion of the market. For exporters to stabilize and improve their position in global markets, government initiatives should concentrate on market diversity, bilateral trade frameworks, and focused support.

4. CONCLUSION

In summary, Chhattisgarh's export performance of Non-Basmati rice from 2012-13 to 2023-24 shows both chances and difficulties. Although the state has made a significant contribution to India's rice production, its export share is still small and focused among a small number of African nations, like Guinea, Côte d'Ivoire, and Benin. Although it also indicates fresh volatility and market movements, the transitional probability matrix shows a reasonable degree of stability in these trading connections. These factors highlight the necessity of better trade facilitation procedures, export infrastructure investment, and strategy diversification. To make Chhattisgarh more competitive globally in the Non-Basmati rice market, it will be essential to improve logistics, guarantee constant quality standards, and remove trade obstacles. The state's manufacturing power may be converted into long-term export success with a clear policy framework and focused actions.
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Benin	Guinea	Cote D Ivoire	 Kenya	 Mozambique	Others	29.495670742897182	9.5510585408985502	3.4923230065119588	0.31205685590830984	0.36241192728405158	56.786478926499953	2013	
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Benin	Guinea	Cote D Ivoire	 Kenya	 Mozambique	Others	43.026225312475994	16.188233178008733	16.66038997903399	3.1664483878280976	0.74945523972262662	20.209247902930557	2020	
Benin	Guinea	Cote D Ivoire	 Kenya	 Mozambique	Others	17.577281514996184	21.118972566525269	9.0358528109524023	2.8252806109063902	0.37924347057470242	49.063369026045052	2021	
Benin	Guinea	Cote D Ivoire	 Kenya	 Mozambique	Others	12.481828438003403	26.520658049089878	15.37356241194861	2.7765024163266228	0.21890066961153554	42.628548015019959	2022	
Benin	Guinea	Cote D Ivoire	 Kenya	 Mozambique	Others	21.405389825787307	15.394177583738649	4.0686949348020089	1.4226206065741291	0.10242868367333728	57.606688365424574	2023	
Benin	Guinea	Cote D Ivoire	 Kenya	 Mozambique	Others	43.031469391453683	11.837519615330955	7.326173288054461	1.5881645899466903	7.7909961016252735E-2	36.138763154197953	



