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INTRODUCTION 

Trade is considered the important factor for economic 

development at the global level (Riedel 1984). India is 

known as “The Origin and Land of Spices”. Spices 

which include black pepper, turmeric and cardamom 

have been produced and traded for thousands of years 

and have a long history of being highly traded commod-

ities both in India and at the global level. India is the 

largest producer and exporter of spices in the world. 

Exports of spices from India continued to increase, and 

during 2016-17, the total quantity of spices exported 

was 9,47,790 tons, valued 2655.29 Million US dollars. 

The values of spice exports gradually increased from 

2655.29 in 2016-17 to 3110.63 Million US dollars in 

2019-20. Indian spices are exported to 185 countries, 

and the major importers of spices from India are the 

United States, China, Bangladesh, Thailand, and the 

United Kingdom. However, there is fierce competition 

in the global market, where countries such as Vietnam, 

Germany, the United Arab Emirates, Indonesia and 

China are the major competitors in the export of spices. 

Recent developments followed by the establishment of 

the World Trade Organization (WTO) and trade liberali-

zation transformed the demand and supply of agricul-

tural products in South Asian countries. Agreements 

such as the ASEAN Free Trade Area (AFTA) and 

South Asia Free Trade Agreement (SAFTA) have 
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paved the way for better bargaining power in global 

markets (Shinoj and Mathur 2008). 

Even India has increased its involvement in regional 

trade agreements (RTAs). However, this is no different 

from the global trend, as the world has witnessed an 

unprecedented proliferation of RTAs (Feasel, 2018). As 

India had been involved in new trade policy, the country 

should know where its comparative advantage lies and 

against which country. The concept of comparative ad-

vantage is theoretically appealing following the Ricardi-

an theory of comparative advantage. Balassa (1965) 

developed the revealed comparative advantage (RCA). 

There is also a need to examine the impact of various 

trade agreements on import, export and welfare gains 

between trading countries. A partial equilibrium model 

such as SMART can provide information on the impact 

of trade agreements on individual commodities 

(Economic Commission for Africa, 2005). Many empiri-

cal studies have been done on the export performance 

of spices and their trade competitiveness (Beyene, 

2014; Laursen, 2015 and Singla, 2015). The general 

welfare gains from free trade have been well estab-

lished (Holmes et al., 2014), and specific issues related 

to spices have not been exhaustively studied. The pre-

sent study was undertaken to determine India’s com-

parative advantage in exports of major spices and the 

impact of tariff relief by importing countries on trade 

creation, diversion and welfare effects. 

MATERIALS AND METHODS 

Methodology 

This study is based on secondary data consisting of 

panel data from 2000 to 2019. To estimate the revealed 

comparative advantage data regarding exports, imports 

of major exporting countries of pepper, cardamom and 

turmeric were collected from World Integrated Trade 

Solutions (WITS). To estimate the effect of preferential 

trade agreement (PTA), WITS software developed by 

the World Bank and the United Nations Conference on 

Trade and Development (UNCTAD) was used by em-

ploying tariff and export data collected from the World 

Trade Organization (WTO), USDA and Trade Analysis 

and Information System (TRAINS). 

Comparative advantage cannot be measured after 

trade; hence, it is defined in terms of relative autarky 

prices and poses formidable challenges in measuring 

the comparative advantage among countries. Neverthe-

less, the empirical literature typically uses relative ex-

port performance as a proxy for comparative ad-

vantage. The revealed comparative advantage (RCA) 

index was proposed by Balassa (1965) and has been 

widely used in many empirical studies (Irshad et al., 

2015 and Rahmaddi and Ichihashi, 2012). The RCA 

index expresses the ratio of a given commodity in total 

countries exported to the world. 

                          ….Eq.1 

  = ith country’s export of commodity j 

  = ith country’s total exports 

 = nth countries export of commodity j 

 = nth countries total exports 

The value of this index ranges from 0 to infinity. A value 

greater than 1 indicates that the country has a compar-

ative advantage in that commodity. However, the criti-

cism of RCA was that i) the measure is asymmetric; the 

value on one side of unity cannot be compared with 

those on the other side and ii) RCA focuses exclusively 

on relative export performance and neglects the net 

trade flow and interindustry trade. To overcome these 

limitations, Dalum et al. (1998) framed the symmetric 

index, and the new index is called the revealed sym-

metric comparative advantage (RSCA). It can be ex-

pressed as follows, 

               ….Eq.2 

The country is said to have a comparative advantage in 

a commodity if the index value is 1 and vice versa if not 

a comparative advantage. The value of RSCA ranges 

between -1 and 1. 

 

Partial equilibrium SMART model 

Laird and Yates (1986) carried out tariff relief simula-

tions for importing country simulations, and their wel-

fare impacts were studied using the WITS/SMART 

model. Trade agreements allow us to reduce the cost 

of trade between the trading country, as there may be a 

larger gap in price between the importing country and 

export price. Trade agreements can reduce the trade 

cost by reducing the tariff rate among the countries. 

WITS is a partial equilibrium model that fails to repre-

sent the intersectoral links and the behavioural re-

sponse of the market. It calculates the impact of tariff 

cuts on trade creation, trade diversion, revenue and 

welfare effects. Supply elasticity, import substitution 

elasticity, and import demand elasticity were used to 

find consumer surplus whose values were taken from 

the model and kept constant. Trade creation is the in-

crease in demand for commodities in the world market 

due to a change in the tariff rate in the importing coun-

try. Thus, decreasing the price of commodities in the 

importing country increases the demand in the export-

ing country for the commodity. 

          ….Eq.3 

where C is trade creation, i is product, k is importing 

country, k is exporting country, M is imports, Em is 

elasticity of import demand with respect to domestic 



 

100 

Jagadeshwaran, P. et al. / J. Appl. & Nat. Sci. 14 (SI), 98 - 104 (2022) 

price, T is tariff and Ex is elasticity of export supply with 

respect to export price.  

Trade diversion is the change in the country that sup-

plies the commodity due to a change in import prices. It 

is considered negative for global welfare, as a more 

efficient producer is being replaced by a less efficient 

producer. This can happen when countries have prefer-

ential measures or prices fall in a specific country. 

RESULTS AND DISCUSSION 

Area, production and export performance of spices 

The area under spices in India has increased slightly 

over a period of time, and exports from India have an 

increasing trend, as shown in Fig. 1. Even with an in-

crease in area and production, crops such as pepper 

declined in the area from 181350 hectares in 2008 to 

138929 hectares in 2018, and production fluctuated 

over the periods, as shown in Fig 2. The decline in pep-

per production may be due to the reduction of price for 

pepper in the domestic market. The price of pepper in 

Cochin market was Rs. 687 in 2015 and declined to Rs. 

383 in 2018-19 (Cariappa, 2020). Turmeric and carda-

mom showed an increasing trend in area and produc-

tion from 2008 to 2018, as shown in Fig 3 and 4. 

Comparative advantage 

Pepper 

The revealed comparative advantages of pepper for 

the top five exporting countries are presented in Table 

1. The results indicated that Vietnam has a compara-

tive advantage over other countries in the export of 

pepper, followed by Brazil. Even though Vietnam’s con-

tribution to global pepper production was approximately 

36 percent, there was a decline in the RCA values be-

cause factors other than prices are export quality. In 

addition to Vietnam, Brazil has a comparative ad-

vantage, and there is an increasing trend in RCA val-

ues from 8.20 to 9.37. India ranks third in terms of 

comparative advantage, but the values are reduced 

from 5.16 to 2.90 (RCA) due to a fall in pepper produc-

tion. Countries such as Germany and China are not 

comparatively advantageous in pepper exports. 

The comparative advantage of pepper was also meas-

ured using revealed symmetric comparative ad-

vantage, and the results were similar to those of RCA. 

The results indicated that Vietnam and India have a 

comparative advantage but a gradual decreasing trend, 

indicating that both countries are losing their compara-

tive advantage in exporting pepper. There is shift in the 

direction of trade due to the emergence of south-east 

Fig. 1. Area, production and export of spices in India  Fig 2. Area and production of pepper in India 

Fig 3. Area and production of cardamom in India Fig 4. Area and production of turmeric in India 
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Asian producing countries and the decline in price at 

domestic and international markets due to illegal import 

of pepper across the border (Cariappa, 2020 and San-

jeev Kumar, 2019). China and Germany have negative 

values, which indicates a comparative disadvantage in 

the export of pepper.   

 

Cardamom 

The RCA and RSCA values show that Guatemala has 

a comparative advantage but a declining trend, where-

as the United Arab Emirates has a comparative ad-

vantage that increases from 7.91 to 12.48 (RCA) and 

0.77 to 0.85 (RSCA). An RSCA close to one indicates 

that the country has a higher comparative advantage. 

India is drastically losing its comparative advantage 

from 11.09 to 3.73 (RCA). In the case of Indonesia, 

there is a gradual increase in value, which is gaining a 

comparative advantage in the global market. Globally, 

there has been a steady growth in production of carda-

mom. Though India and Guatemala have a similar 

share in total cardamom production, Guatemala ex-

ports were higher than India since there is a huge do-

mestic demand in India, affecting the exportable sur-

plus. Thus, Guatemala has a greater comparative ad-

vantage than other countries, particularly India 

(Thomas et al., 2019). The details of RCA and RSCA 

are presented in Table 2. 

 

Turmeric 

India is the major exporter of turmeric in the global mar-

ket. From the results, India has a comparative ad-

vantage in exports when compared to other countries 

with a gradual increase in RCA and RSCA. The RSCA 

is close to one, indicating a higher comparative ad-

vantage than other countries. Countries such as Indo-

nesia and Vietnam have comparative advantages but 

Year India Vietnam Germany China Brazil 

2015 
RCA 5.16 35.08 0.47 0.03 8.20 

RSCA 0.67 0.94 -0.35 -0.93 0.78 

2016 
RCA 3.53 39.60 0.53 0.03 6.52 

RSCA 0.55 0.95 -0.29 -0.92 0.73 

2017 
RCA 3.06 35.01 0.57 0.04 8.49 

RSCA 0.50 0.94 -0.26 -0.91 0.78 

2018 
RCA 2.91 31.22 0.60 0.08 8.54 

RSCA 0.48 0.93 -0.24 -0.84 0.79 

2019 
RCA 2.90 29.63 0.52 0.07 9.37 

RSCA 0.48 0.93 -0.31 -0.86 0.80 

Table 1. Revealed comparative advantage (RCA) and revealed symmetric comparative advantage (RSCA) index  

(Pepper) 

Source: Author’s calculation from World integrated trade solutions (WITS) data 

Year India Guatemala United Arab Emirates Indonesia 

2015 
RCA 11.09 52.63 7.91 1.81 

RSCA 0.83 0.96 0.77 0.29 

2016 
RCA 10.65 50.65 4.83 1.67 

RSCA 0.82 0.96 0.65 0.25 

2017 
RCA 10.11 10.11 49.56 1.89 

RSCA 0.82 0.96 0.55 0.30 

2018 
RCA 6.73 49.72 8.32 2.55 

RSCA 0.74 0.96 0.78 0.43 

2019 
RCA 3.73 46.81 12.48 2.42 

RSCA 0.57 0.95 0.85 0.41 

Source: Author’s calculation from World integrated trade solutions (WITS) data 

Table 2. Revealed comparative advantage (RCA) and revealed symmetric comparative advantage (RSCA)  

index (Cardamom) 
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at a lower level than India. In 2015, the value of RSCA 

was 0.21, and it increased to 0.56 in 2019; the results 

are presented in Table 3.  

 

Impact of tariff in exporting of pepper 

The trade effect is the impact of the flow of imports, 

which includes trade creation and trade diversion by 

reducing tariffs by importing countries. The trade effect 

also includes the welfare effect and revenue effect. 

The increase in quantities of goods consumed by con-

sumers is the welfare effect, and the reduction in reve-

nue due to import tariffs is the revenue effect. The pre-

vailing tariffs imposed by the top spices importing 

countries are presented in Table 4. There are no tariffs 

imposed by the United States, Germany and the Unit-

ed Kingdom on pepper (neither crushed), but Pepper 

(crushed) Germany and the United Kingdom have four 

percent tariffs on exporting countries. In the case of 

Turmeric, five percent tariffs are imposed by the United 

Kingdom and United Arab Emirates. In Cardamom, 

Pakistan imposed three percent as import tariffs and 

five percent as tariffs by Afghanistan.   

The impact of tariff relief in Germany on imports would 

generate an increase in pepper exports from India 

equivalent to 43.66 thousand US dollars, given the 

creation of 9.52 thousand US dollars and 34.14 thou-

sand dollars of trade diversion. The trade effect in In-

donesia has 1.86 thousand US dollars of trade creation 

and 6.71 thousand US dollars of trade diversion. The 

revenue loss for Germany due to a reduction in tariffs 

would be 112.33 thousand US dollars, and the welfare 

of consumers would increase by a surplus of 0.21 

thousand US dollars. The impact of the reduction in 

tariffs by importing countries is presented in Table 5. 

The tariff impact on Indonesia, India and the United 

States imposed by the United Kingdom can increase 

the trade creation and diversion of pepper imports. 

Among these countries, India would have higher trade 

creation than the rest of the importing countries by 

97.08 thousand US dollars. The net revenue loss for 

the country would be 177.99 thousand US dollars. 

However, trade diversion from India is larger than trade 

creation, as the total trade diversion from India is 

141.78 thousand US dollars, which indicates that less 

efficient countries can gain and export to countries. The 

liberalization has an important impact on the export and 

trade creation happens for many developing countries 

due to tariff cut to most favoured nations reduction in 

prices occurs, which makes the countries compete with 

global market (Sunil 2018, Veeramani 2010). 

 

Cardamom 

The impact of tariffs would generate an increase in im-

ports equivalent to 264.61 thousand US dollars, fol-

Year India Indonesia Vietnam 

2015 
RCA 44.10 6.05 1.55 

RSCA 0.95 0.71 0.21 

2016 
RCA 43.13 5.08 0.85 

RSCA 0.95 0.67 -0.07 

2017 
RCA 39.40 4.27 1.33 

RSCA 0.95 0.62 0.14 

2018 
RCA 40.69 3.98 5.17 

RSCA 0.95 0.59 0.67 

2019 
RCA 37.00 2.84 3.63 

RSCA 0.94 0.48 0.56 

Table 3. Revealed comparative advantage (RCA) and revealed symmetric comparative advantage (RSCA) index 

(Turmeric) 

Source: Author’s calculation from World integrated trade solutions (WITS) data 

Commodity Importing Country Tariff rate 

Pepper (Neither 

Crushed) 

United States of 

America 
0 % 

Germany 0 % 

United Kingdom 0 % 

Pepper (Crushed) 

United States of 

America 
0 % 

Germany 4 % 

United Kingdom 4 % 

Turmeric 

United States of 

America 
0 % 

United Kingdom 5 % 

United Arab Emirates 5 % 

Cardamom 

United Arab Emirates 0 % 

Pakistan 3 % 

Afghanistan 5 % 

Table 4. Tariff rate imposed by importing country 

Source: World integrated trade solutions (WITS)  
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lowed by China (31.16 thousand US dollars) and India 

(26.58 thousand US dollars) from Guatemala due to a 

reduction in the tariff rate. Trade diversion had not im-

pacted due to tariff relief, but China had a setback in 

export of 5.36 thousand US dollars. The revenue effect 

would reduce the Pakistan income from tariffs by 

476.98 thousand US dollars. Afghanistan’s leading im-

porter next to Pakistan, does not have a greater impact 

on trade creation, as it has increases of 12.12, 10 and 

0.13 thousand US dollars in Guatemala, India and the 

United States, respectively. 

 

Turmeric 

The trade effect due to tariff relief could increase im-

ports from India by 369.29 thousand US dollars, fol-

lowed by Myanmar and Ethiopia, which can slightly 

increase trade creation. The welfare gain by consumers 

in United Arab Emirates was 10.11 thousand US dol-

lars, and the net loss as revenue to United Arab Emir-

ates was 441.52 thousand US dollars. 

Conclusion 

In this study, we found that the revealed comparative 

advantage and revealed symmetric comparative ad-

vantage both indicate that India is losing its compara-

tive advantage in the export of pepper, whereas Brazil 

has an increasing trend and comparatively advantage. 

The area and production of pepper in India are de-

creasing gradually, which may cause its decline in the 

global market and is becoming a net importer. There is 

a need to scale up production and incentivise farmers 

to encourage pepper export to the global market. 

Strong investments in research for enhancing the effi-

cacy of production (Press Information Bureau, 2019). In 

the case of cardamom, India has a declining trend and 

loses its comparative advantage, and the top exporter 

United Arab Emirates has a comparative advantage 

over other cardamom exporting countries. In turmeric, 

as India is leading in exports, it still maintains its com-

parative advantage over other countries. The impact of 

tariff relief on India has a greater advantage and has 

created a trade in exporting cardamom and turmeric. In 

peppers, trade diversion is higher than trade creation, 

indicating that less efficient countries are given a 

chance to export to importing countries due to a reduc-

tion in tariffs.  
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