



Growth Performance and Instability in Indian Cardamom Exports: A Time Series Analysis  


ABSTRACT   
Cardamom, the world’s third most expensive spice, is a perennial herb known for its distinctive flavour and aroma. The seeds of Cardamom have a warm, slightly pungent taste and have culinary use in day-to-day life. The rich flavour and aroma of Indian cardamom occupy a special position in the global spice market. Over the years area under cardamom cultivation in India has remained static, and the production and export quantities show an increasing trend, but the export value of cardamom is in a decreasing trend. To access and reason out the declining export value of Indian cardamom, this study focused on the analysing growth performance and Instability by using the secondary data collected from various publications, like Horticulture at a glance. The compound growth rate was calculated to analyse the trends in area, production, productivity, export quantity and value of small and large cardamom in India, based on time series data spanning from 2010 to 2023. This study revealed that the production and productivity of cardamom were decreased due to the natural calamities of Kerala, and the export value also decreased due to other competing countries and the decline of Indian currency value. The instability in the production is due to irregular rainfall, incidence of pests and diseases and other climatic factors. For better cardamom production, farmers should prioritise using healthy, disease-free planting material. Providing farmers with training, initiatives, and subsidies can encourage cardamom cultivation. India's cardamom exports can be further increased with more effective export policies and government support.          
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1. INTRODUCTION 
The cardamom, belonging to the family of Zingiberaceae, is obtained from the seeds of Elettaria cardamom Maton. The genus consists of about six species. Only E. cardamomum Maton occurs in India, and this is the only economically important species (Kishorebhai, 2016). The Cardamom (Elettaria cardamomum), “Queen of Spices”, is one of the renowned spice crops for its aroma and flavour. Spices play an important role in our national economy and also in the national economies of several spices-producing, exporting and importing countries. India is one of the major spice-producing and exporting countries in the world (Vadivu et al., 2022). Among different spices, Indian originated cardamom holds a special place in the world spice market for its culinary and medicinal properties (Bhavani et.al, 2012). Cardamom adds depth to both sweet and savoury dishes. It can be used whole, ground, or as an essential oil, and pairs well with ingredients like coffee, chocolate, and rice. Beyond its culinary uses, cardamom is also valued for its potential health benefits, including aiding digestion and freshening breath.  Cardamom is cultivated in the shade of evergreen trees in the Western Ghats of South India, thriving at elevations between 600 and 1200 meters above sea level, with an average annual rainfall of 1500 to 4000 mm and a well distributed rainfall of 1500-2500mm with not less than 200mm summer showers and temperatures ranging from 10 to 35°C( Mohammedsani, 2024). Cardamom is a rain-loving crop that prefers a wet and chilly environment over a hotter or drier environment. Except for the easternmost slopes, where the mean annual maximum and minimum temperatures are 38 and 16°C, respectively, other ICH areas have a typical monsoon wet climate. Because of the position of the tropical belt as well as the general circulation of air masses at low latitudes, the climates of the tropical high uplands are particularly unique in their mix of characteristics (Murugan et al., 2022; Reyes et al., 2006). India is the second largest producer of cardamom after Guatemala. In India, cardamom is cultivated in an area of 105000 hectares with a production of 39 MT and an average productivity of 416 kg/ha in the year 2022-2023. Large cardamom is primarily grown in the sub-Himalayan region, thriving in slope lands with temperatures between 5°C to 30 °C, annual rainfall of 1,500-2,500 mm and altitude of 700-2000 m (Sharma and Katoch, 2019).  It thrives well in the shady, moist and sloppy lands where the cultivation of the other crops is virtually impossible (Aryal et al., 2018). Large cardamom is a seophyte, requiring 30-50% shade. Therefore, crop is grown under the trees utis (Alnus nepalensis),  chillone  (Schima wallichii),  asare  (Viburnum cordifolia), nevaro (Ficus spp), and this system is called a large cardamom-based agroforestry system. Small cardamom naturally thrives in the evergreen forests of Western Ghats, typically growing with temperatures between 15°C to 25°C, annual rainfall of 1500-2500mm and at an altitude of 600-1200 meters above sea level.( Vijayan,2018).Kerala, Karnataka, and Tamil Nadu are the major producers of small cardamom, and Sikkim, West Bengal, and Arunachal Pradesh are the major producers of large cardamom in India (Spices Board,2023-24). From total production, India exports small cardamom to the U.A.E, Saudi Arabia and Kuwait, and also exports large cardamom to the U.A.E, the U.K and Saudi Arabia. Among these exporting countries, the U.A.E shares the highest export quantity of 2102.5 tonnes (small cardamom) and 653.26 tonnes (large cardamom) with export value of 37223.56 lakhs (small cardamom) and 8028.23 lakhs (large cardamom). In recent times, there has been a decrease in cardamom production in India due to natural calamities in Kerala (Arunachala Vadivu,2022). Therefore, the study focuses on analysing the growth performance and Instability of Indian Cardamom.     
2. METHODOLOGY   
2.1 Compound Growth Rate  
The compound growth rate was calculated to analyse the trends in area, production, productivity, export quantity and value of small and large cardamom in India, based on time series data spanning from 2010 to 2023. The formula used for this calculation is as follows (Gangadharan et al.,2023):  
                                       Y= abt Ut,  
Where, Y=Dependent variable for which growth rate will be estimated (Small and Large area, production, productivity, export quantity and value in year ‘t’) a = Intercept b = Regression 
Co-efficient t = time period from the year 2010-2023  
Ut = Disturbance term in year t  
The equation is transformed into log-linear form and written as           
    log Yt = log a + t log b + log Ut  
2.2 Instability Analysis  
 The instability in the area, production, productivity, small and large cardamom export quantity and value was examined using two distinct measures of instability — the Coefficient of Variation and the Cuddy-Della Valle Index (Muthulakshmi et al., 2024).   
2.3 Coefficient of Variation  
The Coefficient of Variation (C.V.) is the most basic measure of instability; however, it tends to overestimate the extent of instability in time series data characterised by long-term trends. It is calculated using the formula:  
                              C.V. = (Standard Deviation / Mean) × 100.  
2.4 Instability Index: Cuddy-Della Valle Index :  
 The Cuddy-Della Valle Index was employed to assess the instability in the area under cardamom cultivation, production, productivity, export quantity and value. This index adjusts the Coefficient of Variation to account for long-term trends, making it a more reliable measure of instability in agricultural production. A lower value of the index indicates reduced instability in the area, production, productivity, export quantity and value, while a higher value suggests greater fluctuations. The Cuddy-Della Valle Index modifies the Coefficient of Variation as follows:  
                         Cuddy - Della Valle Instability Index (%) = CV√(1- R2)   
Where,   
C.V. - Coefficient of Variation in per cent and R2 -The coefficient of determination (R2) derived from a temporal trend regression was modified to account for its degrees of freedom.  
The Ranges of CDVI are Given as Follows   
Low instability = 0 to 15   
Medium instability = 15 to 30   
High instability = 30 and above  
3. RESULTS AND DISCUSSION 
                           This analysis is carried out by considering the data of the area of cardamom in hectares, production of cardamom in Mt and productivity in Kg/ ha for the years 2010- 2023.   
 
                                   Fig 1-   Cardamom of area, production and productivity from 2010-11 to 2022-23
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 From Figure 1, the area under cardamom production increased from 83 hectares in 2010-2011 to 105 hectares in 2022-2023, marking a notable increase of 26.5 per cent over the 12-year period. During the same period, cardamom production surged from 15 metric tons to 416 metric tons. This represents a staggering increase of 2673.3 per cent, underscoring the industry's rapid expansion and potential for economic growth. Additionally, productivity per hectare rose significantly from 186 kg/ha to 3961 kg/ha (assuming a typo in the unit), indicating a substantial improvement in yield. This remarkable increase in productivity can be attributed to various factors, including favourable climate conditions, adoption of improved agricultural practices, and advancements in farming technology. This growth in area, production, and productivity highlights the expanding cardamom industry, driven by factors such as favourable climate conditions, improved agricultural practices, and increasing demand.  
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Fig.2 Export trend of cardamom during 2010 to 2023
From Figure 2, cardamom exports have seen significant growth, with small cardamom export quantity increasing from 1,175 tonnes in 2010-11 to 75,352 tonnes in 2022-23. This represents a phenomenal growth of over 6,300% in just 12 years, underscoring the skyrocketing global demand for Indian small cardamom. And the export value rose from ₹13,126 lakhs to ₹875 crores. Large cardamom exports also grew, with quantity increasing from 775 tonnes to 1,883 tonnes and value rising from ₹4,462 lakhs to ₹137.20 crores over the same period. This growth in large cardamom exports is a positive indicator for the Indian cardamom industry, reflecting the increasing demand for this spice in international markets. The impressive growth in cardamom exports can be attributed to a combination of factors, including India's competitive pricing, the high quality and distinctive aroma of Indian cardamom, and the growing demand for this spice in various international markets. The significant increase in cardamom exports has important implications for the Indian economy, including increased foreign exchange earnings and employment opportunities for farmers, traders, and labourers involved in the cardamom industry.
[bookmark: _GoBack]Table 1. CAGR and Instability Index for area, production, productivity, export quantity and export value of cardamom for the years 2010-2023  
	S.no
	Particulars
	CAGR (2010-23)
	Instability index (2010-23)

	1
	Area
	0.41
	39.24

	2
	Production
	5.91
	48.31

	3
	Productivity
	5.93
	48.10

	4
	Quantity (small)
	10.31
	65.82

	5
	Value (small)
	7.58
	78.79

	6
	Quantity (large)
	6.14
	53.07

	7
	Value (large)
	5.81
	51.40


From the Table 1, the CAGR of productivity (5.93) is higher than area (0.41) and production (5.91). Even though the CAGR of the area is low, the production and productivity were higher. Despite the low CAGR of area, production and productivity have been higher, suggesting that farmers have been able to optimise their farming practices to achieve better yields.  However, this growth has been hindered by factors such as poor rainfall, shortage of finance, frequent occurrence of pests and disease, and increasing cost of production (Anbuchelvi, 2018). CAGR of exporting quantity (10.31) and value (7.58) of small cardamom is comparatively higher than exporting quantity (6.14) and value (5.81) of large cardamom. This indicates that small cardamom exports have been growing at a faster rate. CAGR of exporting quantity of both large and small cardamom is higher when compared to the value of both large and small cardamom. This might be due to competition with other countries and currency fluctuations (Thomas et.al.,2019). Instability Index (II) of production (48.41) is higher than area (39.24), and productivity (48.1) due to climatic changes (Nitin Raj and Anooja Chacko, 2020). The Instability Index of exporting quantity of both small (65.82) and large (53.07) cardamom is higher when compared to the value of both small (78.79) and large (51.40) Cardamom. The reason for Instability in export quantity and value is due to there is need to meet internal demand and consumption of the country (Aruna et.al, 2021). The instability in the production is due to irregular rainfall, 
incidence of pests and diseases and other climatic factors. Fluctuations in the production in other producing countries and the increased value of Indian cardamom in the world markets are the reasons for instability in exports. This was mainly due to prices and quantities, which move in similar directions; demand was the main cause of instability in the export of cardamom (Jyoti, 2019). The highest insect pest intensity on cardamom and black pepper was reported across the cardamom growing area, owing to erratic and lower rainfall with higher bright afternoon sun hours during the winter and summer months (Jan–May), and farmers were forced to apply 12–14 rounds of insecticidal sprays during the 2016 season (Muthusamy,2023). The analysis highlights the need for the cardamom industry to address the challenges of climate change, pest and disease management, and market fluctuations to ensure sustainable growth and stability. By understanding these trends and challenges, policymakers and industry stakeholders can develop targeted interventions to support the growth and development of the cardamom sector.

4. CONCLUSION
         The Indian cardamom industry faces significant challenges, including increased internal consumption and climate fluctuations, natural calamities in Kerala that impact crop yields and quality, resulting in reduced cultivation areas. Additionally, global competition from countries like Guatemala and Nepal threatens India's market share, as these countries have expanded their cardamom cultivation and implemented effective marketing strategies. Notably, India, which was once the top producer of small cardamom, has been overtaken by Guatemala and Indonesia, highlighting the need for India to adapt and innovate to regain its competitive edge in the global cardamom market. This requires strategic efforts to improve productivity, quality, and marketing to restore India's position as a leading cardamom producer. Even though India maintains a strong international market for small cardamom due to its superior quality. Indian cardamom is highly preferred in Arab and European countries, allowing for higher prices and good revenue. To regain its supremacy, the government should refine policies, liberalise trade, and invest in research and development to improve quality and meet international standards. Bilateral trade with neighbouring countries could also enhance India's position in the global cardamom market.  Cardamom growers propose improvements to the Spices Board, including establishing an open market, providing crop loans to marginal growers, and controlling fertiliser prices. They also suggest supplying fertilisers and plant protection chemicals at subsidised rates and conducting effective soil testing. Additionally, developing new plant varieties, disease control measures, and crop insurance are recommended to mitigate losses due to drought and inadequate irrigation(Leena Mathew, 2017). For better cardamom production, farmers should prioritise using healthy, disease-free planting material. Providing farmers with training, initiatives, and subsidies can encourage cardamom cultivation. Further research is needed to understand cardamom diseases, factors affecting producers, and to explore insurance options for cardamom fields.
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