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Performance of India’s Basmati Rice Exports: Growth, Instability, and Share Analysis
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Abstract: 
This study aims to examine the growth and instability in export of basmati rice and assess their share in total agricultural trade. The scope emphasizes post-WTO trends, highlighting the influence of productivity, cost structure, domestic policies, global demand, logistics and environmental conditions on India’s agricultural trade performance. The methodology was designed to provide a comprehensive assessment of trade performance. Secondary data for 22 years (2000-01 to 2021-22) were analysed using Compound Growth Rates (CGR), Coefficient of Variation (CV) and Cuddy-Della Valle Instability Index (CDVI) to measure growth and instability. Periodic analysis was performed across three intervals as Period I (2000-01 to 2010-11), Period II (2011-12 to 2021-22) and the overall/entire period (2000-01 to 2021-22) to capture temporal changes. 
Keywords: Export, Growth and instability, Compound Growth Rates (CGR), Coefficient of Variation (CV) and Cuddy-Della Valle Instability Index (CDVI) 
Objective:
1. To examine the growth and instability in India's selected agricultural commodities imports and exports. 
2. To examine the share of India's selected agricultural commodities in total agricultural exports and imports of India.
1. Introduction
Agriculture has historically been the backbone of India’s economy, providing livelihoods to nearly 50 per cent of the population and contributing significantly to the national gross domestic product (GDP). Beyond meeting domestic food requirements, agricultural commodities form an important component of India’s export basket, generating foreign exchange and strengthening the country’s presence in global trade. India’s agricultural exports and imports have grown steadily over the years; exports have increased nearly sevenfold over the last 15 years, while imports have risen almost eightfold during the same period. According to the WTO’s Trade Statistical Review (2022), India accounted for 2.4 per cent of global agricultural exports and 1.7 per cent of global agricultural imports in 2021, placing the country among the top ten agricultural exporters worldwide. Basmati rice is a premium agricultural commodity and a major contributor to India’s agricultural export earnings. India holds a dominant position in the global Basmati rice market owing to its superior quality, favourable agro-climatic conditions, and strong demand from key international markets, particularly the Middle East and Europe. Over time, Basmati rice exports have recorded substantial growth, contributing to foreign exchange earnings and improving farmers’ income. However, this growth has been accompanied by considerable instability, arising from fluctuations in production, international prices, trade policies, and global market uncertainties. Given its significant share in India’s total agricultural exports, an analysis of the growth, instability, and export share of Basmati rice is essential for evaluating the performance and sustainability of India’s agricultural trade. Accordingly, the present study examines the growth and instability in India’s Basmati rice exports and assesses their share in total agricultural exports.
2. Data and Methodology
The secondary data, pertaining to quantity and value (Rupees) of selected agricultural commodities under exports and imports were collected for the last 22 years period i.e., from 2000 01 to 2021-22. The secondary sources of data were FAOSTAT, Agricultural at a Glance, APEDA. Agriindiastat.com were also screened for securing the required data. The research was focused on the analysis of basmati rice export and its share in total agricultural exports. The study period was considered for last 22 years; (i.e., 2000-01 to 2021-22). For the convenience the entire period of 22 years was sub divided into three periods as i) Period-I (2000-01 to 2010-11) ii) Period-II (2011-12 to 2021-22) iii) Period III/Overall Period (2000-01 to 2021-22).
2.1 	Analysis of Growth Rates and Instability
a) Percentage Change Over the Base Year
The change over the base year in percentage was used as a measure of annual fluctuations in export and import of selected commodities.
The per cent change over the base year (2000-01) for tth year was calculated as,
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𝐏𝐞𝐫 𝐜𝐞𝐧𝐭 𝐜𝐡𝐚𝐧𝐠𝐞 =

b) Compound Growth Rates

𝐂𝐮𝐫𝐫𝐞𝐧𝐭 𝐕𝐚𝐥𝐮𝐞 − 𝐁𝐚𝐬𝐞 𝐕𝐚𝐥𝐮𝐞


𝐁𝐚𝐬𝐞 𝐕𝐚𝐥𝐮𝐞

× 𝟏𝟎𝟎

The compound growth rates were used to find out growth, in exports, and imports of selected commodities. Specifically, this was applied to exports of rice, wheat, mango, and banana, as well as imports of edible oil, spices, pulses, and cashewnut. The growth rates were obtained by fitting an exponential type of equation as below,

𝒀 = 𝒂𝒃𝒕
Where,
Y = Dependent variable i.e., export/imports in terms of quantity (tonnes) and value (₹) of selected commodities.
a = Intercept,
b = Regression co-efficient, t = Time period
The adequacy of the model for the respective series was measured in terms of the coefficient of determination (r2). The compound growth rates (CGR) were obtained by using this equation in logarithmic form as,
𝒍𝒐𝒈 𝒀 = 𝒍𝒐𝒈 𝒂 + 𝒍𝒐𝒈 𝒃
The compound growth rate (CGR) in per cent = (𝑨𝒏𝒕𝒊𝒍𝒐𝒈 𝒃 − 𝟏) × 𝟏𝟎𝟎
The estimated compound growth rates were tested for their significance by using the
student’s test as below,



Where,





T = Student’s t test,
b =  Regression co-efficient, SE = Standard Error

𝒕 =

𝒃


𝑺𝑬

c) Coefficient of Variability
The coefficient of variation around the mean was used to measure the instability in exports and imports. Specifically, this was applied to exports of rice, wheat, mango, and banana, as well as imports of edible oil, spices, pulses, and cashewnut. The Coefficient of Variation (CV) was calculated by using the formula,

 

The coefficient of variation around the trend (CVt) instead of the coefficient of variation around the mean was used as an index of instability. The formula as suggested by Cuddy and Della (1978) to compute the degree of variation around the trend as below,


𝑪𝑽𝒕 ( 𝒑𝒆𝒓 𝒄𝒆𝒏𝒕) =

𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝑫𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏


𝑴𝒆𝒂𝒏



× 𝟏𝟎𝟎√𝟏 − 𝒓𝟐

The Coefficient of variation around the mean was multiplied by the square root of the difference between unity and coefficient of determination (r2) for the trend equation Y= a + bt to compute the CV around trend.
d) Cuddy-Della Valle Index
The Cuddy-Della Valle index attempts to de-trend CV by using the coefficient of determination. The Cuddy-Della Valle index employs de-trending to refine its variability calculations to remove unwanted influences on results. De-trending effectively eliminates linear or non-linear trends, seasonal patterns and long-term cycles that can skew variability measures. By stripping away these trends, the index provides a clearer picture of underlying variability, allowing for more accurate assessments of volatility and more reliable comparisons across datasets. The formula used for calculating Cuddy Della Valle Index was as below,

𝑪𝑫𝑽𝑰 = 𝑪. 𝑽 𝐱 √𝟏 − 𝑹𝟐
Where,
C.V. = Coefficient of variation in per cent
R2	= Coefficient of multiple determination from time trend regression adjusted by the number of degrees of freedom.
The Cuddy-Della Valle index is further classified as low, medium and high instability as given below,
If CDVI is less than 15: low instability
If CDVI is between 15 to 30: medium instability
 If CDVI is greater than 30: high instability 
Considering 2011-12 as the base year, growth rates at constant price were worked out to give the real picture of export earnings. For converting values of current prices into those at constant prices, suitable indices of unit export values were constructed.

The following formula used for converting the values of current prices received into constant prices is as below: 
Value at constant prices for the years = 
2.2 	Share of agricultural commodities in total agricultural exports and imports.
The share of selected agricultural commodities in total agricultural exports and imports was estimated by simple tabular method.
 3. Results and Discussion
3.1 Growth and Instability in India's Selected Agricultural Commodities Imports and  Exports
3.1.1 	Export of Basmati Rice
The export of rice in India exhibited significant fluctuations over the two-decade period, characterized by both declines and substantial growth periods, as depicted in Table 1 and Figure 1 and 2.
It is revealed from Table 1 that initially, export volume of basmati rice declined from 851.72 thousand tonnes in 2000-01 to 667.07 thousand tonnes in 2001-02, representing a decline of 21.68 per cent. This downward trend continued in 2002-03 and 2003-04, with exports reaching 710.29 thousand tonnes and 771.48 thousand tonnes, respectively. However, from 2004-05 onwards, exports began to increase, reaching at 1162.99 thousand tonnes, represented a growth of 36.55 per cent compared to the base year (2000-01). The growth rate remained strong in the subsequent years, with exports reaching at 2370.66 thousand tonnes in 2010-11, showing an increase of 178.34 per cent. Notably, exports in 2008-09 significantly increased from 1183.36 thousand tonnes to 1556.41 thousand tonnes, which was likely due to the impact of India's ban on the export of non-basmati rice to maintain domestic supply chain and lower domestic prices during mid-2007 to mid-2011. These findings corroborate the results of previous studies, including Suganthi (2023), Adhikari et al. (2016) and Muthayya et al. (2014).
The exports continued to surge, with exports reaching to 3178.17 thousand tonnes in 2011-12 to 3459.90 thousand tonnes in 2012-13 and further to 3754.08 thousand tonnes in 2013-14. Exports peaked in 2020-21, reaching at 4630.46 thousand tonnes, which represented a growth of 443.63 per cent compared to the base year (2000-01). In the last few years, exports remained strong but showed some fluctuations, with exports reaching at 4414.59 thousand tonnes in 2018-19, slightly increased to 4454.75 thousand tonnes in 2019-20, and further declined to 3948.16 thousand tonnes in 2021-22 (12.83%). Overall, the export data demonstrated a significant increase over the two-decade period, with some initial declines followed by sustained growth.
Table 1. Trends in Export Quantity and Value of Basmati Rice from India
(Qty 000’ Tonnes & Value ₹ Crore)

	
Year
	Export
	Value at

	
	Quantity
	Per Cent
Change
	Current
Prices
	Per Cent
Change
	Constant
Prices
	Per Cent
Change

	2000-01
	851.72
	-
	2154.94
	-
	1040.86
	-

	2001-02
	667.07
	-21.68
	1842.77
	-14.49
	811.62
	-22.02

	2002-03
	710.29
	-16.61
	2058.47
	-4.48
	981.42
	-5.71

	2003-04
	771.48
	-9.42
	1993.05
	-7.51
	952.42
	-8.50

	2004-05
	1162.99
	36.55
	2823.90
	31.04
	1461.40
	40.40

	2005-06
	1166.56
	36.97
	3043.10
	41.22
	2302.18
	121.18

	2006-07
	1045.71
	22.78
	2792.81
	29.60
	2191.46
	110.54

	2007-08
	1183.36
	38.94
	4344.58
	101.61
	3017.32
	189.89

	2008-09
	1556.41
	82.74
	9477.03
	339.78
	7866.61
	655.78

	2009-10
	2016.87
	136.80
	10889.60
	405.33
	10547.47
	913.34

	2010-11
	2370.66
	178.34
	11354.77
	426.92
	10163.29
	876.44

	2011-12
	3178.17
	273.15
	15449.60
	616.94
	7624.39
	632.51

	2012-13
	3459.90
	306.22
	19409.39
	800.69
	12702.48
	1120.39

	2013-14
	3754.08
	340.76
	29291.82
	1259.29
	19170.04
	1741.76

	2014-15
	3698.89
	334.28
	27586.71
	1180.16
	19390.14
	1762.90

	2015-16
	4045.82
	375.02
	22718.60
	954.26
	17826.96
	1612.72

	2016-17
	4000.47
	369.69
	21512.91
	898.31
	18468.13
	1674.32

	2017-18
	4056.83
	376.31
	26870.67
	1146.93
	28295.10
	2618.44

	2018-19
	4414.59
	418.31
	32804.30
	1422.28
	29151.41
	2700.71

	2019-20
	4454.75
	423.03
	31026.33
	1339.78
	25794.71
	2378.22

	2020-21
	4630.46
	443.63
	29847.70
	1285.08
	24799.28
	2282.58

	2021-22
	3948.16
	363.55
	26390.22
	1124.64
	21981.55
	2011.87


Source- FAOSTAT
The current prices of rice also exhibited a strong growth pattern over the same period. Beginning with a base value of ₹ 2154.94 crores in 2000-01, increased to ₹ 2823.90 crores in 2004-05, representing a growth of 31.04 per cent compared to the base year (2000-01). The growth rate picked up pace in the subsequent years, with the current price rose to ₹ 10889.60 crores in 2009-10, an increase of 405.33 per cent compared to the base year (2000-01). The price of basmati rice increased mainly due to the restriction on non-basmati rice, which created a supply shortage in the international market and have led to a significant increase in prices. By 2018-19, the current price had reached to ₹32804.30 crores, a substantial growth of 1422.28 per cent compared to the base year (2000-01). During the pandemic period, global prices spiked, leading to record levels of rice exports. This finding is consistent with the previous studies viz; Adhikari et al. (2016) and Muthayya et al. (2014).

Fig. 1: Trends in Export Quantity of Basmati Rice from India

Fig. 2: Trends in Export Value of Basmati Rice from India
The constant price of rice also exhibited a remarkable growth trajectory over the two- decade period. Starting from a base value of ₹ 1040.86 crores in 2000-01, increased to ₹ 1461.40 crores in 2004-05, representing a growth of 40.40 per cent compared to the base year (2000-01). The growth rate accelerated significantly in the subsequent years, with the constant price surging to ₹ 10547.47 crores in 2009-10, an increase of 913.34 per cent compared to the base year. By 2018-19, the constant price had reached to ₹ 29151.41 crores, a staggering growth of 2700.71 per cent compared to the base year (2000-01).
This indicated the robust performance in the rice sector, with both current and constant prices exhibiting significant growth over the past two-decade period. The remarkable growth in prices reflects the sector's strong dynamics and its ability to adapt the changing market conditions.
3.1.2 Growth and Instability in Export of Basmati Rice
   The growth and instability in export of basmati rice during the period I, II and the overall period is presented in Table 2.
   Table 2 highlighted notable growth trajectories and periods of volatility. The rice export quantity registered a substantial growth of 12.18 per cent in Period I, emblematic of a pronounced growth phase. This period was characterized by a coefficient of variation of 44.71 per cent, denoting considerable inter-annual variability, while the Cuddy-Della Valle Index stood at 17.47 per cent, signifying moderate intra-annual instability. Conversely, Period II witnessed a deceleration in growth of 2.88 per cent, accompanied by a CV of 10.96 per cent and a CDVI of 5.94 per cent. The aggregate CAGR for the entire study period was observed to be 10.87 per cent, with a CV of 57.10 per cent indicative of pronounced variability in exports and a CDVI of 17.70 per cent, underscoring robust growth in rice export quantity amidst notable volatility. The analysis revealed that intra-annual fluctuations in export quantity were eclipsed by inter-annual variations. The increase in quantity of rice export was attributed to a strong demand for basmati rice in the international markets and comfortable production in the country. Similar results were reported by Suganthi (2023) and Adhikari et al. (2016).
    The analysis of basmati rice export values at current prices revealed notable trends in growth and volatility across distinct periods. Specifically, the Compound Annual Growth Rate of rice export values registered a substantial growth of 21.63 per cent in Period I, indicative of a considerable surge in export earnings. This period was marked by a coefficient of variation of 79.17 per cent, denoting very high variation, and a Cuddy-Della Valle Index of 31.73 per cent, signifying high instability. Conversely, Period II witnessed a marked decline in growth rate to 4.73 per cent, accompanied by a CV of 20.77 per cent, indicating moderate variation, and a CDVI of 15.40 per cent, suggested medium instability. The aggregate CAGR for the entire study period was 17.39 per cent, with a CV of 76.18 per cent, denoting very high variation, and a CDVI of 25.12 per cent, indicating medium instability, underscoring robust growth in rice export values at current prices amidst considerable volatility. This finding aligns with the results of Adhikari et al. (2016).
Table 2 Growth and Instability in Export of Basmati Rice from India

	Period
	CAGR
	CV
	CDVI

	I. Quantity

	Period-I
	12.18 ***
	44.71
	17.47

	Period-II
	2.88 ***
	10.96
	5.94

	Overall
	10.87 ***
	57.10
	17.70

	II. Values at current prices

	Period-I
	21.63 ***
	79.17
	31.73

	Period-II
	4.73 **
	20.77
	15.40

	Overall
	17.39 ***
	76.18
	25.12

	III. Values at constant prices

	Period-I
	32.08 ***
	101.70
	33.01

	Period-II
	9.65 ***
	31.85
	19.83

	Overall
	20.75 ***
	82.69
	26.16


***, ** Significant at 1, 5 per cent level of significance respectively.
The CAGR for rice export values at constant prices was 32.08 per cent in Period-I, highlighting a remarkable growth in export earnings with a CV of 101.70 per cent and a CDVI of 33.01 per cent. However, the growth rate slowed down to 9.65 per cent in Period-II, with a CV of 31.85 per cent and a CDVI of 19.83 per cent. The overall Compound Annual Growth Rate for the entire period was 20.75 per cent, indicating a strong growth in rice export values at constant prices, which reflects the real increase in export earnings after adjusting for inflation. This growth was accompanied by a coefficient of variation of 82.69 per cent, denoting very high variation, and a Cuddy-Della Valle Index of 26.16 per cent, signifying medium instability, suggested significant volatility in rice export values at constant prices.
In conclusion, the analysis of rice export data revealed growth in rice export quantity and values, both at current and constant prices, under the conditions of significant volatility. The growth in rice export quantity was attributed to strong demand for basmati rice in international markets and comfortable production in the country, consistent with previous studies (Adhikari et al. (2016) and Suganthi (2023). The growth rates slowed down in Period-II, suggested the need for sustained efforts to maintain the growth momentum in rice exports. These findings have important implications for policymakers, exporters, and stakeholders in the rice industry, highlighting the need for risk management strategies and diversification of export markets to mitigate potential losses.
3.2 Commodity Wise Share in Agricultural Export Value
The commodity-wise share in the total value of agricultural exports during the study period (2000-01 to 2021-22) is presented in Table 3.

As revealed from table 3 basmati rice accounted for 5.95 to 15.66 per cent of the agricultural exports between 2000-01 and 2020-21. The highest share in export was recorded in 2009-10 (15.66%), while the lowest share of (5.95%) was observed in 2006-07. The consumption and export demand of Basmati rice was met from its domestic production over the period under study. During the pandemic, global prices surged, resulting in record rise in rice exports. Similar findings indicating relatively stable share of Basmati rice were also reported by Suganthi (2023), Adhikari et al. (2016) and Muthayya et al. (2014).
	Year
	Agricultural
Export
	Rice (Basmati)

	
	
	Value
	Share (%)

	2000-01
	20510.00
	2154.94
	10.51

	2001-02
	23080.00
	1842.77
	7.98

	2002-03
	25110.00
	2058.47
	8.20

	2003-04
	28270.00
	1993.05
	7.05

	2004-05
	29780.00
	2823.90
	9.48

	2005-06
	36400.00
	3043.10
	8.36

	2006-07
	46930.00
	2792.81
	5.95

	2007-08
	64570.00
	4344.58
	6.73

	2008-09
	69300.00
	9477.03
	13.68

	2009-10
	69550.00
	10889.60
	15.66

	2010-11
	82450.00
	11354.77
	13.77

	2011-12
	127820.00
	15449.60
	12.09

	2012-13
	186540.00
	19409.39
	10.40

	2013-14
	212150.00
	29291.82
	13.81

	2014-15
	225500.00
	27586.71
	12.23

	2015-16
	180450.00
	22718.60
	12.59

	2016-17
	176050.00
	21512.91
	12.22

	2017-18
	206240.00
	26870.67
	13.03

	2018-19
	215460.00
	32804.30
	15.23

	2019-20
	206240.00
	31026.33
	15.04

	2020-21
	245060.00
	29847.70
	12.18


Table 3 Commodity Wise Export Share in Total Agricultural Export of India       (₹ crore)
 Source: FAOSTAT
Policy Implication:
To enhance the share of selected agricultural commodities viz; rice, wheat, mango and banana in total agricultural trade, commodity-specific export promotion policies should be implemented by focusing on high-potential and global demand for them.
7. Conclusion
India’s basmati rice exports showed strong growth over two decades, despite its fluctuations. Exports peaked at 4630.46 thousand tonnes in 2020-21, with a growth of 10.87 per cent (quantity) and 17.39 and 20.75 per cent in value at current and constant prices. Though the per cent change in constant prices was observed to be higher than the current prices, the actual current prices were higher than the constant prices. The observed growth in export was with high variability (CV: 57.10-82.69%) and medium instability (CDVI: 17.70-26.16%). Growth was driven by strong global demand and adequate domestic production, highlighted the need for sustained efforts and risk management to maintain export momentum. 
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Value in Crore
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