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ABSTRACT 
 

Spices export constitutes an important share in the agricultural export of India, standing at number 
one position for the export of several spices including chillies, cardamom cumin etc. In the same 
context an analysis was carried out in the present study to analyse the growth rate of area, 
production, yield as well as the export quantity and value of spices from India during the period 
between 2018 to 2022. The analytical tools used for the study included average annual growth rate 
and coefficient of variation. The findings revealed that among the considered fruit spices pepper 
had the highest area under cultivation while Chillies had the highest production. The growth rate 
analysis revealed that chillies had the highest growth in area, while small cardamom had the 
highest growth rate in production and yield over the last five years. Small cardamom also exhibited 
the highest growth in both export quantity and value, though its exports also showed the highest 
instability. 
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1. INTRODUCTION 

 
India, is widely known as “The Spice capital” of 
the world. The Indian spices are renowned for 
their exquisite taste, flavor and consistency 
worldwide. India is a leading producer as well as 
exporter of spices in the world. The search for 
Indian spices has begun long back in time, from 
the ancient trade routes of silk road to the 
voyages of European explorers, paving ways and 
laying the foundation for a blooming global spice 
trade. The term spices refer to those natural 
plant or vegetable or their mixtures either in 
whole form or in grounded form which are used 
for adding their aroma, flavour, savoriness and 
for seasoning of the food [1]. India is the largest 
producer of spices globally. It is also the largest 
consumer and exporter of spices in the world. 
During the year 2021-22, India produced 10.87 
million tonnes of spices. The major spice 
producing states of India are Madhya Pradesh, 
Rajasthan, Gujarat, Andhra Pradesh, Telangana, 
Karnataka, Maharashtra, Assam, Orissa, Uttar 
Pradesh, West Bengal, Tamil Nadu and Kerala. 
India undertakes commercial cultivation on 27 
spices and it produces 75 spices out of 109 listed 
by ISO (International Standards Organizations) 
[2]. Among the various spices, chilli, cumin, 
turmeric, ginger and coriander account for 76 per 
cent of total spice production in India. As India 
enjoys a surplus in agricultural exports, the 
revenue generated from these exports can be 
utilized to import capital goods. This, in turn, can 
foster increased investment, leading to 
advancements in technology and subsequent 
improvements in productivity and efficiency. For 
developing agrarian economies such as India, 
the growth of exports is predominantly driven by 
the exports of spices [2,3,4]. During the year 
2020-21, India exported spices worth value of 4 
billion US$, highest of all time export, despite the 
COVID pandemic. The export of spices from 
India increased with an annual growth rate of 
8.54% in volume terms and 14.03% in value 
terms between the period 2018-19 to 2022-23. 
Among all the spices, Chilly is the highest 
exported spice which is mainly exported to 
Bangladesh, China, USA etc. As of the year 
2022-23, India exported spices and spice 
products to 180 countries in the world. The top 
export destinations for Indian spices include 
China, USA, Thailand, Bangladesh, Indonesia, 
Germany, the UAE, Sri Lanka and Malaysia 
which account for 70 per cent of total export from 
India.  Given the importance attached to spices 

in India’s export basket and crop cultivation, this 
study was focused on finding the growth and 
variability in area, production, yield and export of 
major fruit spices in India [5-9].  The rest of the 
paper is organized into methodology section 
which detailed the data and analytical tools used, 
results and discussion section provided the 
results of the study along with discussion on it 
and conclusion section summarized the findings 
along with important policy implications derived 
from the results of the study.  
 

2. METHODOLOGY  
 

The study was based on secondary data for 
which the data on area production, yield of major 
spices was collected from Spices board of India. 
The data on export quantity and value of spices 
was collected from DGCIS website. The study 
was conducted for a period from 2018-19 to 
2022-23.  The major spices included in the study 
were pepper, small and large cardamom and 
chilies. The growth rate of area, production and 
yield of spices in the major states were 
calculated using average annual growth rate and 
the growth rate of export quantity and value of 
spices  from India to major destinations was also 
calculated. 
 

2.1 Analytical tools 
 

1. Average Annual Growth Rate- Growth 
rate of area, production and yield of major 
fruit spices as well as the export quantity 
and value of spices was calculated by 
using the AAGR. This method of 
calculation of growth rate is robust to 
outliers in the data and provides consistent 
results. The following formula was used for 
calculating the growth rate- 

 

AAGR=
𝟏

𝑻
∑ (

𝑿𝒕

𝑿𝒕−𝟏
− 𝟏) × 𝟏𝟎𝟎𝑻

𝒕=𝟐   

 
2. Coefficient of variation- The variation in 

the export quantity was calculated by using 
the following formula 

 

CV= 
𝑺𝑻𝑨𝑵𝑫𝑨𝑹𝑫 𝑫𝑬𝑽𝑰𝑨𝑻𝑰𝑶𝑵

𝑴𝑬𝑨𝑵
 × 100 

 

3. RESULTS AND DISCUSSION 
 
The area under the major fruit spices remained 
relatively constant throughout the period with 
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minor fluctuations except for pepper. The area 
under pepper was the highest among all other 
spices considered and it increased over the 
years reaching its peak during 2020-21 with 
309.34 thousand hectares following which it 
observed slight decline in area. The data on area 
under spices is present in Fig. 1. and production 
of spices is present in Fig. 2. Among the 
considered spices, chillies showed the highest 
production throughout the period with highest 
production during year 2020-21. The pepper 
production followed an increasing trend while the 
production of chillies and small cardamom 
showed slight fluctuations in production over the 
period. The production of large cardamom 
remained relatively stable over the years.  
 

The data present in Table 1 shows the growth 
rate of area, production and yield of major fruit 
spices in the major producing states between 
2018-19 to 2022-23. The major pepper growing 
states in India include Karnataka, Kerala and 
Tamil Nadu. The highest growth rate in area for 
pepper was observed for Karnataka with 6.12 per 

cent while Kerala observed negative growth rate 
in area with -0.09. The total area under pepper 
increased with a growth rate of 3.80 per cent, 
production increased with 8.19 per cent while the 
yield increased with 4.93 per cent. Among the 
considered states only Tamil Nadu showed 
negative growth rate in terms of both production 
and yield with -6.85 and -8.08 per cent. 
Karnataka showed the highest growth rate for 
area, production and yield of pepper among all 
states. 

 

For small cardamom in Karnataka area remained 
nearly constant during the last five years with 
negligible growth rate and for production and 
yield it observed growth rate of 5.78 per cent. 
Among these states Tamil Nadu showed the 
highest growth rate in production and yield of 
small cardamom with a growth rate of 59.16 per 
cent and 44.03 per cent respectively. The overall 
area under small cardamom in India increased 
with negligible rate of 0.47 per cent, while the 
production and yield increased with a growth rate 
of 23.93 and 23.79 per cent respectively. 

 

 
     

Fig. 1. Area under spices during 2018-19-19 to 2022-23-23 
 

 
 

Fig. 2. Production under spices during 2018-19 to 2022-23 
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For large cardamom, Arunachal Pradesh showed 
the highest increase in area and production with 
4.78 and 3.18 per cent however it showed 
decline in yield with annual growth rate of -1.45 
per cent. Sikkim and West Bengal showed no 
change in area and minimal growth rate in 
production as well as yield. Nagaland showed 
moderate increase in area and production of 
large cardamom with 1.33 and 1.71 per cent. 
Overall, the growth of large cardamom in India 
was positive in terms of area (1.47 %) and 
production (1.17 %) while it was negative in yield 
(-0.28 %).  
 
In context of chilies, the area production and 
yield increased during the last five years with 
annual growth rate of 5.78, 7.25 and 4.56 per 
cent. In terms of area Telangana showed the 
highest annual growth rate of 20 per cent 
followed by Andhra Pradesh (9.84 %) and 
Madhya Pradesh (9.80 %). Andhra Pradesh 
showed the highest annual growth rate in 
production and yield with 15.56 and 10.80 per 
cent. Karnataka showed negative annual growth 
rate in both area and production with -0.26 and -
1.14 per cent.    

 
3.1 Export Scenario of Major Spices From 

India 
 
The data in Table 2 presents the export quantity 
of major fruit spices from India during the period 

2018-19-19 to 2020-21. India exported the 
highest quantity of spices during the year 2020-
21 with a volume of 1758.99 thousand tonnes. 
Chillies were the most exported spices from India 
throughout the period with highest share in total 
spices export. The share of chillies export 
increased from 42.58 in 2018-19 to 36.94 per 
cent in 2020-21 which was the highest share. 
Pepper was the next best exported spice from 
India after chillies. Small cardamom showed 
fluctuating trend in export from India during the 
study period from 2.85 thousand tonnes to 10.57 
thousand tonnes during the year 2021-22 which 
was the highest export of small cardamom. Its 
percentage share also increased over the period 
with slight decrease during 2022-23 with 0.52 
from 0.69 per cent. Among all the spices 
considered large cardamom had the lowest 
share in total export and its percentage share 
remained nearly constant during the period.     
 
The data present in Table 3 presents the annual 
growth rate and instability in export quantity and 
value from India during the last five years 
between 2018-19 to 2022-23. The highest annual 
growth rate in the export quantity and value of 
pepper was observed in United Arab Emirates 
with 94.91 and 65.32 per cent respectively. 
Among the major export destinations of pepper 
only United Kingdom showed negative annual 
growth rate for both export quantity and value. 
United Arab Emirates showed highest variability     

 
Table 1. Annual growth rate of Area, Production and Yield of major fruit spices in major 

producing states of India during period 2018-19-19 to 2022-23 
 

S.no. Spices States Area Production Yield 

1. Peppers Karnataka  06.12 15.87 10.27 
Kerala -00.09 05.78 06.05 
Tamil Nadu 02.70 -06.85 -08.08 
Total 03.80 08.19 04.93 

2.  
Cardamom 
(Small) 

Karnataka 00.00 05.78 05.78 
Kerala 00.94 24.78 24.28 
Tamil Nadu 00.72 59.16 44.03 
Total  00.47 23.93 23.79 

3. Cardamom 
(Large) 

Sikkim  00.00 0.64 00.64 
West Bengal 00.00 0.19 00.19 
Arunachal Pradesh 04.78 03.18 -01.45 
Nagaland 01.33 01.71 00.38 
Total 01.47 01.17 -00.28 

4. Chillies Andhra Pradesh 09.84 15.56 10.80 
Telangana 20.00 11.76 -02.61 
Madhya Pradesh 09.80 12.19 01.48 
Karnataka -00.26 -01.14 07.87 
Orissa 01.22 07.12 05.98 
Total 05.78 07.25 04.56 
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Table 2. Export quantity of spices from India between 2018-19 to 2022-23 
 

Unit: 000’tonnes 

Spices 2018-19 2019-20 2020-21 2021-22 2022-23 

Chillies 468.50  
(42.58) 

496.00 
(41.05) 

649.82 
(36.94) 

557.14 
(36.40) 

516.18 
(36.76) 

Pepper 13.54  
(1.23)  

17.00 
(1.41) 

19.98 
(1.14) 

21.86 
(1.43) 

17.96 
(1.28) 

Cardamom  
(Small) 

02.85  
(0.26)  

01.85 
(0.15) 

06.49 
(0.37) 

10.57 
(0.69) 

07.35 
(0.52) 

Cardamom  
(Large) 

0.86 
(0.08)  

01.31 
(0.11) 

01.22 
(0.07) 

01.98 
(0.13) 

01.88 
(0.13) 

Total 1100.25 
(100.00) 

1208.40 
(100.00) 

1758.99 
(100.00) 

1530.66 
(100.00) 

1404.36 
(100.00) 

(Figures in parenthesis represent share in total export) 

 
Table 3. Annual growth rate and instability of export quantity and value of major fruit spices 

from India to major destinations during period 2018-19 to 2022-23 
 

S.no. Spices Destination 
Country 

Export 
Quantity 

Export  
Value 

CV (%) 

1. Pepper United States America  13.50 13.00 27.76 
United Kingdom -04.56 -04.00 12.89 
Canada 15.44 09.25 32.86 
Sweden 08.85 12.45 19.44 
United Arab Emirates 94.91 65.32 83.28 
Total 08.66 7.21 17.44 

2. Cardamom (Small) United Arab Emirates 37.22 20.68 55.47 
Saudi Arabia 1137.80 3376.02 88.04 
Kuwait 26.84 01.65 40.77 
United States America 47.16 42.97 47.55 
Total 62.01 105.19 60.70 

3. Cardamom (Large) United Arab Emirates 153.69 279.49 87.11 
United Kingdom -01.40 0.45 29.82 
United States America 03.79 08.69 23.43 
Canada 235.74 179.57 57.48 
Total 25.72 25.30 32.52 

4. Chillies China 26.09 46.33 30.82 
Sri Lanka -04.97 14.79 8.03 
Bangladesh 52.22 43.59 63.18 
United States America 04.56 17.14 21.14 
Thailand -03.03 17.33 14.63 
Total 03.82 19.07 13.13 

 
in export quantity also with coefficient of variation 
of 83.28 per cent. The overall export of pepper 
from India increased with a rate of 8.66 and 7.21 
per cent and variability of 17.44 per cent. Export 
of small cardamom from India increased with an 
annual growth rate of 62. 01 per cent in terms of 
quantity and 105.19 per cent in terms of value. 
The export of small cardamom from India to 
Saudi Arabia showed the highest annual growth 
rate in terms of both quantity and value with 
value of 1137.80 and 3376.02 per cent. While the 
export to Kuwait showed the lowest annual 
growth rate among all the countries with 26.84 

per cent in export quantity and 1.65 per cent in 
export value. The Middle East countries such as 
Saudi Arabia, UAE and countries like USA are 
the major cardamom consuming countries in the 
world [10]. Export to Saudi Arabia showed the 
highest variability with a value of 88.04 per cent 
while the overall export from India observed a 
variability of 60.70 per cent. For large cardamom 
the export from India increased during the last 
five years with an annual growth rate of 25.72 
and 25.30 per cent. Among the various countries 
Canada showed the highest annual growth rate 
in export quantity with 235.74 per cent and 
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United Arab Emirates showed the highest annual 
growth rate in export value of large cardamom 
with 279.49 per cent. The export quantity of large 
cardamom from India declined to United 
Kingdom with negative annual growth rate of -
1.40 per cent and minimal growth in export value 
of 0.45 per cent per annum.  Export of large 
cardamom observed the highest variability for 
United Arab Emirates during the last five years 
with coefficient of variation of 87.11 per cent. As 
per the spices board, during the fiscal year 2022-
23, India witnessed a remarkable surge in the 
value of chili exports, reaching an impressive 
amount of over ₹10,444 crore. China emerged as 
a significant buyer, purchasing more than 1.57 
lakh tonnes of Indian chili valued at over ₹3,408 
crore, contributing to nearly one-third of the total 
export value. Chili stands as the dominant spice 
in India's export portfolio, constituting nearly one-
third of the overall value of shipments, which 
amounted to ₹31,761 crore (Kulkarni & 
Kurmanath, 2023). The data in Table 2 showed 
that export of chilies from India increased in 
terms of quantity and value both with a growth 
rate 3.82 per cent and 19.07 per cent. Among 
various countries Bangladesh showed highest 
increase in export of chilies with growth rate of 
52.22 and 43.59 per cent for export quantity and 
value. China and Bangladesh are the largest 
buyers of chilli from India. Sri Lanka and 
Thailand showed decline in export of chilies with 
negative growth rate of -4.97 and -3.03 per cent, 
although they showed positive growth rate for 
export value with 14.79 and 17.33 per cent. The 
highest variability in the export of chilies was 
observed for Bangladesh with 63.18 per cent.   

 
4. CONCLUSION 

 
From the ongoing analysis it can be concluded 
that the area under pepper was highest among 
considered fruit spices which observed an 
increasing trend during the period. In terms of 
production chillies showed highest production 
following an increasing trend while the area 
under other spices remained nearly constant. 
The findings of growth rate showed that the 
highest growth of area was observed for chillies 
with growth rate of 5.78 per cent while the 
highest increase in production and yield of spices 
during the last five years was shown by small 
cardamom with a growth rate of 23.93 and 23. 79 
per cent respectively. Among the various spices 
the highest increase in export quantity and value 
both was observed for small cardamom with a 
growth rate of 62.01 and 105.19 per cent 
respectively. The export of small cardamom also 

showed highest instability in the export with CV 
value of 60.70 per cent.    
 

5. POLICY IMPLICATIONS 
 

• Policies aimed at enhancement in the 
production of spices in states where they 
showed highest growth rates should be 
implemented through targeted support, 
extension services, improved farming 
practices and infrastructure support. 

• Efforts should be made to strengthen the 
export infrastructure and logistics to 
capitalize on the high growth rate in pepper 
exports, particularly to emerging markets 
like the United Arab Emirates, Saudi 
Arabia. 

• Efforts should be made to analyse the 
reason for nearly zero or negligible 
increase in growth rate for some spices in 
particular states like Kerala, Karnataka, 
West Bengal and Sikkim. 

• Further efforts should be made to 
investigate the reasons for the decline in 
spice exports to traditional markets and 
implement measures to regain market 
share. 

 

DISCLAIMER (ARTIFICIAL INTELLIGENCE)  
 
Author(s) hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image 
generators have been used during writing or 
editing of manuscripts. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 

 
1. Vadivu PA, Pandian SH, Duraisingh V. 

Trend analysis of cardamom area, 
production and yield in India. Journal of the 
Asiatic society of Mumbai. 2022;95(9):105-
108.   

2. Bagal NU, Kshirsagar PJ, Torane SR, 
Manerikar SS. Export of spices from India: 
An instability analysis; 2020. 

3. Directorate General of Commercial 
Intelligence and Statistics.  
Available: https://dgciskol.gov.in/ 

4. Spices Board India, Ministry of Commerce 
& Industry, Govt. of India. 



 
 
 
 

Chaturvedi et al.; J. Exp. Agric. Int., vol. 46, no. 7, pp. 815-821, 2024; Article no.JEAI.119104 
 
 

 
821 

 

Available: http://www.indianspices.com/ 
5. Kurmanath V, VK, K. China may renew 

importing Indian chilli as its crop is hit by 
floods. Business Line; 2023. 
Available:https://www.thehindubusinessline
.com/economy/agri-business/china-may-
renew-importing-indian-chilli-as-its-crop-is-
hit-by-floods/article67198112.ece 

6. Gonmei Clare, Sobita Simon. Effect of 
Bacillus Subtilis, Soil Amendments and 
microalgae treatment on fusarium equiseti 
of turmeric (Curcuma Longa L.) prayagraj, 
India. International Journal of Plant & Soil 
Science. 2024;36(4):323-36.  
Available:https://doi.org/10.9734/ijpss/2024
/v36i44485 

7. Kabiraj , Prakash, Suneel Kumar Rajak. 
Analyzing the trend, change and 
fluctuation in area, production and 

productivity of coriander in different 
districts of chhattisgarh, India. Asian 
Journal of Agricultural Extension, 
Economics & Sociology. 2023;41(9):909-
21.  
Available:https://doi.org/10.9734/ajaees/20
23/v41i92120 

8. Lakner Z, Szabó E, Szűcs V, Székács A. 
Network and vulnerability analysis of 
international spice trade. Food control. 
2018;83:141-6. 

9. Sharangi AB, Pandit MK. Supply chain and 
marketing of spices. Indian Spices: The 
Legacy, Production and Processing of 
India’s Treasured Export. 2018:                   
341-57. 

10. Thomas L, Rajeev P, Sanil PC. Trade 
competitiveness and export performance 
of Indian cardamom. 2019;28(1):34-42. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are 
solely those of the individual author(s) and contributor(s) and not of the publisher and/or the editor(s). 
This publisher and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions or products referred to in the content. 
_________________________________________________________________________________ 
© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/119104 

https://www.sdiarticle5.com/review-history/119104

