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Abstract 
 
As revealed by the trade intensity indices, India and the People’s Republic of China have 
significant bilateral trade potential, which remains unexplored until now. These countries are 
presently negotiating for free trade arrangements among them based on their 
complementarities. This paper makes an attempt to estimate the likely benefits in terms of 
gains or losses in imports of both India and China due to different preferential trading 
arrangements and free trade arrangements using the gravity model. Empirical results show 
that in the short run India’s potential gain is relatively less compared to China because of its 
high tariffs but in the long run, India’s gains are higher than China once its tariff levels are 
brought at par with them. Free trade arrangement is a win-win situation for both countries and 
is consistent with their growing dominance in the international trade. 
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Gains and losses of India-China Trade Cooperation - a Gravity Model 
Impact Analysis4 

 
 

Swapan K. Bhattacharya5 and Biswa N. Bhattacharyay6 
 
 

I. Introduction 

Following the global trend, Asia also witnessed a shift in regional trade strategy from multilateral 
to subregional and bilateral trade agreements. Bilateral trade accords are on the ascendant, 
marking a shift from a regional emphasis on multilateralism. There are aggressive pursuit of 
these deals among Asian countries and between Asian and non-Asian countries.  Subregional 
and bilateral regional cooperation and integration can help maximize the benefits of 
globalization, while minimizing its risks. But on a broader scale, the impetus for more regional 
integration in Asia has resulted from relatively slow progress in multilateral trade talks at the 
global level, and the benefits of free trade agreements (FTAs) in Europe and the Americas. In 
view of rapid activities in other regions, the opportunity costs of not accelerating subregional and 
bilateral regional integration are high for Asian countries (Bhattacharyay, 2006).  

China and India have strong historical and cultural links and share many similarities. They 
possess centuries-old civilizations and unique histories. After pursuing inward-oriented policies 
in the early years of their development, China (since 1978) and India (since 1991) have 
increasingly deepened their economic integration and with the rest of the world. India is a late 
starter in the process of liberalization and opening up its economy, but it has been catching up 
well especially after 1991.  India has been lagged behind China in almost all macro economic 
parameters including trade. This is evident from the fact that when China’s total trade was 
$1155 billion in 2004; India’s figure was hovering around $173 billion in the same period. 
Including trade in services India’s figure stood at $254 billion against China’s figure of $1288 
billion in 2004. India’s trade in merchandise goods increased to $239 billion in 2005.   It is 
evident from the volume of trade of both countries, at least in the near future, India is not at all 
competitor to China but obviously China is the fierce competitor of India in the world market. 
This is because China has started liberalizing its economy much before India, as a result of 
which China’s FDI flow is ten times higher than that of India.  

China is much ahead of India in the degree of openness because of its incredible record of 
economic liberalization initiated since 1978, long before India’s foray into economy reforms 
initiated in 1991. Degree of openness of China, which is measured by trade/GDP ratio, was 
59.8% compared to 25% of India in 2004. Surprisingly, trade/GDP ratio of USA was only 20% in 
2004.  China’s share in the world trade was a miniscule 1.5% in 1950, increased to 4.8% in 
2002 and 6.81% in 2005 whereas India’s share has been dropped from 2.2 % in 1950 to 0.8% 
in 2002 and rose to 1.14% in 2005.  In spite of all odds, India-China bilateral trade has been 

                                                 
4  An earlier version of the paper was presented at the international conference on The Dragon and the Elephant: 

China and India’s Economic Reforms held in Shanghai, PRC, on 1–2 July 2006.  The views expressed in this paper 
are the views of the authors and do not necessarily reflect the views or policies of the organizations to which the 
authors belong.  The usual disclaimer will apply.   

5  Swapan K. Bhattacharya is Visiting Scholar, National Graduate Institute for Policy Studies, Tokyo. 
6  Biswa N. Bhattacharyay is Principal Reform Coordination Specialist, Office of the President, Asian Development 

Bank, Manila. 
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growing at a faster rate, which stood at $18 billion in 2005 with the target of achieving $50 billion 
in the next five years.  

Twelve-fold increase in India-China trade in the last decade shows that India and China are 
competitors in many respects but also complementary and supplementary to each other. 
Substantial complementarities characterize the economic structures of China and India. While 
China has emerged as the manufacturing hub of the world, India’s strengths in knowledge-
based services and manufacturing are gaining recognition. The complementary strengths of the 
two economies can be exploited for mutual benefit. Opportunities for fruitful cooperation exist in 
many areas such as manufacturing, services, and investment. Their geographical proximity and 
large-sized economies would facilitate exploitation of these synergies (Bhattacharyay and De, 
2005) 

In order to enhance bilateral trade and promote economic cooperation, both China and India 
have started negotiations for a FTA.  Though the Indian Government has been vigorously trying 
to conclude increasing number of bilateral/regional trading arrangements with different countries 
in last several years, however, it has expressed its reservation to conclude similar bilateral free 
trade agreement with China at this moment because of its higher nominal tariffs on its imports 
compared to other countries in one hand and existence of hidden subsidies in China on the 
other.  In 2004, China’s simple mean tariff was 9.8% and weighted tariff was 6.0%, whereas the 
corresponding figures for India was 28.3% and 28.0% respectively during the same period. 
Apart from that India’s bound tariff is still very high.  It is 100% for primary goods, 150% for 
processed goods and 300% for edible oil.  Though in its successive budget proposals, India has 
reduced its custom tariffs significantly. Presently peak tariff is 12.5%, nearer to the ASEAN level 
of 12%.  Despite this, average collection rate of India is among the highest in the world.                                     

Indo-China relationship has changed significantly in recent years because of its economic 
imperatives. Growing economic interactions are evident from the fact that in 2004-05, China 
became the third largest importer of Indian goods next to USA and UAE. USA’s share in India’s 
exports was 16.74%, which was 8.96% for UAE and 5.79% for China in 2004-05 from just 
oblivion state in 2000-2001. In imports, the performance is even much spectacular. From the 
state of almost non-entity a few years back, China has made incredible progress in its market 
penetration to India surpassing all its past predictions. China now emerges as the largest 
exporter to Indian market surpassing traditional alley of USA and UK.  In 2004-05, China’s share 
in India’s total imports was 6.30% i.e. highest of all trading partners, followed by USA, whose 
share was 5.88%.   

Trade cooperation and integration between China and India can foster outward-oriented 
development and generate economic and social benefits, which could also be a countervailing 
measure to withstand the excesses of economic globalization. The objective of the paper is to 
examine the likely impact of a FTA between China and India. In this paper, gains and losses of 
both countries of concluding PTAs followed by FTA in their total trade as well as major 
commodities at the 2-digit HS categories will be examined. Gains and losses are measured in 
terms of increase in India’s imports from China and vice-versa due to several PTAs with 
differential tariff rate reductions and if duties are withdrawn completely by both the countries 
through FTA.  

This paper is divided into five sections.  Section II deals with the trading pattern of India and 
China over the years.  Section III shows the trade intensity indices of India and China in 1995-
2005 and trade potentials between India and China as estimated by different researchers.  In 
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section IV, the likely impact of PTAs and FTA on bilateral trade between these two counties 
under different comparative-static scenarios are shown.  Section V analyses the results of the 
study, which shows under different hypothetical tariff-reduction scenarios, the extent of gains 
and losses of both countries. In section VI, concluding observations are made.  

II. India’s Trade with China:  Trends and Patterns 

Indo-China trade has been growing very rapidly since mid-1990s. In 1994-95, India’s export to 
China was $254.3 million, which grew to $5344.88 million in 2004-05 registering an exponential 
growth of 35.60% per annum. The trend of India’s imports from China has shown a similar 
trend. India’s import from China was $761.04 million in 1994-95, increased to $6768.92 million 
in 2004-05, showing an annual exponential growth of 24.10%.  Total trade between India and 
China touched $18 billion in 2005.  Total trade between two countries has been growing at an 
annual exponential rate of 28.13% between 1994-95 and 2004-05, which is much higher than 
the rate of growth of India’s overall trade during this period. Even India’s exports to China have 
been growing much faster rate than its total trade, which roughly grew by 20% annually in dollar 
terms in the same period.  

India’s exports to China were $5344.88 million in 2004-05, registering an impressive growth of 
80.39% compared to 2003-04, when it registered growth of 49.60% over previous year. This 
shows that India’s exports to China have been growing very rapidly and significantly but not to 
the same extent China exports to India.  In the same period, growth of India’s overall export was 
only 26.15% and the share of China in India’s total export was 6.64%. 

India’s imports from China have also been increasing significantly over last ten years. India’s 
import from China was $6768.92 million in 2004-05 showing a growth of 67% over the previous 
year.  Another significant trend is that trade deficit has also been increasing over the years, 
which stood at $1424.04 million in 2004-05 compared to $1101.04 million of the previous year.  
Trade deficit was $506.74 million in 1994-95, which has been increasing continuously. If the 
growth rate of India’s exports to China is maintained at the present level, it is expected that this 
gap will be narrowed down in the near future.  As regards to India’s total trade (both exports and 
imports) to China, it was $12113.8 million in 2004-05, registering a growth of 72.85% over the 
previous year. China’s share to India’s total trade was 6.39% in the same period. India’s total 
export to China, its total imports from China, its growth rates and trade balance are shown in 
Table 1. Trends of India’s exports to and its imports from China are also shown in Figure 1.                                
 
India’s exports of principal commodities to China on a time series basis from 1998-99 to 2004-
05 are shown in Table 2. Among other items, iron and ore are the single largest items of India’s 
exports to China in 2004-05, though the trend has been increasing over the years. But these are 
the most important items in India’s export basket followed by primary and semi-finished iron and 
steel, which are the second largest items that India exports to China. Other major 
product/product categories of India’s export basket to China are: plastic & linoleum products, 
processed minerals, inorganic/organic/agro chemicals, ores and minerals, drugs, 
pharmaceuticals and fine chemicals, machinery and instruments, residual chemicals & allied 
products, non-ferrous metals, marine products, cotton yarn, fabrics and made up etc. A 
comprehensive list of India’s major export items is shown in Table 2. 
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Figure1: Trends in India’s Trade with China 
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Table 1: India's Trade with China (Value in US $ Million) 
 

Year India's Export 
To China 

Rate of 
Growth 

India's Imports
From China 

Rate of 
Growth Total Trade Growth of 

Total Trade 
Trade 

Balance 
1994-95 254.3  761.04  1015.34  -506.74 
1995-96 333.2 31.03 813.19 6.85 1146.39 12.91 -479.99 
1996-97 615.32 84.67 757.55 -6.84 1372.87 19.76 -142.23 
1997-98 718.94 16.84 1120.7 47.94 1839.64 34.00 -401.76 
1998-99 427.06 -40.60 1096.47 -2.16 1523.53 -17.18 -669.41 
1999-00 539.41 26.31 1288.27 17.49 1827.68 19.96 -748.86 
2000-01 830.03 53.88 1494.92 16.04 2324.95 27.21 -664.89 
2001-02 955.19 15.08 2043.33 36.68 2998.52 28.97 -1088.14
2002-03 1980.61 107.35 2799.29 37.00 4779.9 59.41 -818.68 
2003-04 2962.92 49.60 4063.96 45.18 7026.88 47.01 -1101.04
2004-05 5344.88 80.39 6768.92 66.56 12113.8 72.39 -1424.04
Source: Monthly Statistics of Foreign Trade of India - DGCI&S, Govt. of India 
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Table 2: India's Exports of Principal Commodities to China (Value in US$ Million) 

 
Name of the Commodities  1998-99 1999-2000 2000-01 2001-02 2002-03 2003-04 2004-05
Iron Ore 87.77 81.43 130.16 207.56 409.37 825.74 2084.43
Prim. & semi-fin.iron &steel 4.72 3.59 26.4 11.02 491.02 577.25 488.74 
Plastic & linoleum products 6.28 25.36 103.11 141.95 177.92 306.44 438.9 
Processed minerals 16.99 11.56 15.24 23.4 87.58 99.99 230.85 
Inorg/org/agro chemicals 22.28 39.32 60.01 48.84 88.89 83.96 217.91 
Other ores & minerals 39.93 65.47 73.15 113.81 154.3 128.88 192.48 
Drugs, pharma.& fine chem.  42.68 46.01 58.56 80.37 93.02 102.53 106.33 
Machinery & instruments 9.17 11.72 19.72 11.36 32.47 73.5 98.14 
Residual chem. & allied Prod 6.42 8.5 11 16.75 21.45 33.89 76.77 
Non-ferrous metals 0.1 0.08 17.99 2.85 21.2 43.53 65.42 
Marine products 51.51 87.81 116 85.19 118.39 89.08 65.38 
Cotton yarn fab madeups etc 40.73 56.05 71.54 75.06 64.04 74.11 64.92 
Electronic goods 4.08 9.24 20.66 15.9 22.82 42.31 44.53 
Castor oil 17.19 31.95 13.83 7.08 1.64 8.93 40.89 
Oil meals 32.64 9.69 8.29 4.22 3.67 17.28 35.81 
Finished leather 3.32 4.02 8.41 12.7 15.84 21.65 30.5 
Manufactures of metals 3.79 1.41 10.57 11.5 32.31 27.9 28.95 
Ferro alloys  2 0.54 0.15 4.54 3.93 6.2 28.44 
Dyes, intermediaries etc 3.41 3.31 8.59 11.29 20.08 66.2 18.63 
Gems & jewelry 1.27 0.31 0.17 0.66 2.08 9.73 18.45 
All Commodities 427.06 539.41 830.03 955.19 1980.61 2962.92 5344.88

Source: Monthly Statistics of Foreign Trade of India - DGCI&S, Govt. of India and Trade and Balance of Payment 
Statistics – CMIE, July 2005 
 

Table 3 shows India’s import of principal commodities from China from 1998-99 to 2004-05. 
India’s major import items from China are electronic goods. Imports of these items have been 
consistently increasing over the years.  Second largest imported items are coal, coke and 
lubricants. India imports substantial amount of coal from China, which suddenly shot up in 2004-
05, though it was modest in the early years. Organic chemicals are the third largest import item 
from China in last several years. Other important import items are: non-electrical machinery, 
electrical machinery, medical and pharmaceutical products, textile yarn, fabrics and madeups, 
silk  yarn and fabrics, non-ferrous metals, silver, iron and steel, inorganic chemicals, raw silk 
non-metallic manufactures, manmade filament/spun yarn/waste, metaliferrous ores and metal 
scrap etc. There are 20 major items in India’s import basket from China which have been 
identified. This covers more than 80 % of India’s imports from China. Both in table 2 & 3, basic 
trends of bilateral trade between India and China of major commodities over the years are 
shown.  Table 3 shows India’s imports of principal commodities from China from 1998-99 to 
2004-05.  
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Table 3: India's Imports of Principal Commodities from China (Value in US$ Million) 
 

Name of the Commodities  1998-99 1999-2000 2000-01 2001-02 2002-03 2003-04 2004-05
Electronic goods 161.46 178.22 244.56 385.19 812.16 1384.44 2069.19
Coal, coke & lubricants  108.2 146.04 261.34 263.43 175.61 221.5 780.19
Organic Chemicals 163.54 178.71 181.02 242.38 326.42 474.06 606.66
Non-electrical machinery  48.92 53.04 60.49 72.14 105.69 184.38 424.43
Electrical machinery 20.6 28.58 46.34 59.98 72.3 101.7 211.23
Medical & Pharm products 71.27 73.05 70.32 105.26 150.25 185.26 192.8 
Other tex yarn, fab, madeups   20.5 34.75 46.89 75.97 107.66 172.95
Silk yarn & fabrics  12.81 17.27 32.2 52.23 105.2 156.52
Non-ferrous metals 52.27 49.01 41.89 54.53 46.23 86.82 145.13
Silver   20.16 8.3 94.41 121.21 58.42 138.62
Iron & steel 20.44 30.75 7.53 14.52 9.24 31.65 136.21
Inorganic chemicals 62.72 53.2 48.37 59.66 69.25 104.46 131.22
Silk raw 48.31 87.44 95.66 122.9 106.96 113.7 123.34
Non-metallic mineral mnfs. 7.42 10.24 14.65 30.24 44.42 64.58 121.12
Manmade filament/spun 
yarn/waste  12.38 9.84 17.32 56.05 82.61 115.78
Metaliferrous ores & metal scrap 8.5 11.26 19.65 14.52 28.46 63.96 102.99
Professional inst, optical goods etc 18.85 23.37 23.38 55.31 80.49 90.01 99.32 
Transport equipment 3.49 8.45 6.62 9.06 22.15 13.16 88.5 
manufactures of metals  12.04 15.38 17.77 31.14 32.69 55.34 88.07 
All commodities 1096.47 1288.27 1494.92 2043.33 2799.29 4063.96 6768.92

Source: Monthly Statistics of Foreign Trade of India - DGCI&S, Govt. of India, and Trade and Balance of Payment 
Statistics – CMIE, July 2005 

 

 
III. Trade Intensity between India and China 

 
Apart from measuring the performance of bilateral trade in terms of growth rates, one can also 
measure the trade intensities between two countries to see the trajectory of trade over the years 
and the orientation of a country with its trading partner. Bilateral trade relationships between 
India and China described in terms of intensity indices help identify how intensively the 
countries are trading with each other. Trade intensity index is defined as the share of one 
country’s trade with another country, divided by the other country’s share of world trade. The 
value of index ranges from 0 to 100.  If the value is 0, it implies no trade relationship between 
partner countries. On the other hand, if the value of import intensity index is more (or less) than 
100, it indicates that country i is importing more (or less) from country j than might be expected 
from that country’s share in total world trade. In export too, if the value is 0 or nearer to 0, it 
implies export link between these two countries is negligible and if the value is nearer to 100 
that indicates that performance is significant and if it exceeds 100 it indicates that country i is 
exporting more to country j than might be expected from that country’s share in world trade.  
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The Import Intensity Index between India and China (MIIij) is shown as follows:  

 
MIIij = [Mij / Mi ] / [ Xj / ( Xw – Xi ) ] 
 
Where: 
MIIij  = Import intensity index of trade of country i with country j 
Mij     = Import of a country i to trading partner j 
Mi      = Total import of country i    
Xj       = Total export of country j 
Xw     = Total world export, 
Xi       = Total export of country i  
i,j        =  India and China  
 
Export Intensity Index (XII) can also be measured as follows: 
 
XIIij = [ X ij  / X i  ] /  [ M j  / ( M w  - M i  ) ] 
 
Where: 
XIIij  = Export intensity index of trade of country i with country j 
Xij     = Export of country i to trading partner j 
Xi      = Total export of country i  
Mj     = Total import of country j 
Mw   = Total world imports  
Mi     = Total imports of country i   
i, j     = India and China 
 
Similar to India’s import intensity index (XIIij) and export intensity index (XIIij) with China, import 
intensity index (MIIji) and export intensity index (XIIji) of China with India were also calculated.  
Export and import intensity indices of both India and China and vice-versa have been calculated 
from 1995 to 2005. The results are shown in Table 4.  

Table: 4   Import and Export Intensity Indices of India and China, 1995-2005 
 

Year MIIij XIIij MIIji XIIji 
1995 80.08 1.15 0.5 75.15 
1996 65.14 2.51 0.81 64.77 
1997 74.76 2.64 0.96 67.97 
1998 75.61 1.98 1.02 69.98 
1999 75.95 1.89 0.76 71.53 
2000 71.48 2.5 0.87 77.15 
2001 95.05 3.75 0.94 86.45 
2002 90.25 3.87 0.95 93.79 
2003 88.81 5.35 1.27 77.65 
2004 97.71 5.96 1.61 93.03 
2005 94.91 6.81 1.42 83.67 

 Where i = India & j = China 

Table 4 indicates that India’s export intensities to China have been extremely low over the 
years. India’s export intensity index (XIIij) shows it is not only far below 100, but also it is 
hovering round the minimum value ranging 1.14 in 1995 to 6.81 in 2005. It indicates that India 
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has been exporting extremely less to China all the years than what it ought to export. On the 
other hand, India’s import intensity index with China is very high throughout the years though it 
is bellow 100. India’s import intensity index was 80.08 in 1995, which increased to 94.91 in 2005 
showing tremendous increase in India’s imports from China.  

Compared to India, China’s import intensity index with India is very low over the years, which 
indicates China has been importing extremely less from India than what it should import. 
Therefore, there remains high potential for China to import more from India. China’s import 
intensity index with India was 0.5 in 1995 that increased to 1.42 in 2005. Magnitude of import 
intensity index hovering round the minimum value of the index. On the other hand, China’s 
export intensity index with India has been very high over the years though values are below 
100. Its value was 75.15 in 1995, reached highest level of 93.79 in 2002 but dropped to 83.67 in 
2005.  
 
Therefore, it is revealed from the discussion above as well as from Table 4 that India exports 
much less to China market than what it should be and China imports much less from the Indian 
market than what it should be. Secondly, in both cases of imports and exports of India and 
China the values of indices are well bellow the desired level of 100, which indicates that level of 
trade between India and China is not as high as it should be. Trade intensity index measures 
trade potentiality between two countries. If the index is below 100 then there is scope for mutual 
trade expansion between India and China, which can be achieved by suitable policy 
instruments. Therefore, there is enough scope for increasing bilateral trade between India and 
China. The trends of import and export intensity indices of both India and China are shown in 
the following figures 2 and 3.  
 
Figure 2: India’s Trade Intensity with China    Figure 3: China’s Trade Intensity with  India   

 
 
 
Apart from trade intensity index measuring trade potential, recently, there are host of studies 
available to measure the bilateral trade potentials using the gravity model. This model is popular 
these days because of its near accuracy in predicting bilateral trade flows. Some studies 
attempt to measure the impact of growth effect on trade using this model. The simple form the 
gravity model is as follows: 
 
Xij  =  α [ (GDPi * GDPj )β1 / ( Distij )β2 ] 
 
Where Xij is bilateral trade between countries i and j. Taking logarithms of the gravity model 

equation, one would get the linear form of the model i.e. 
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Log (Xij) = α + β1 Log (GDPi *  GDPj ) – β2 Log (Distance)   
 
Using this simple model to predict the bilateral trade flows between India and China emanating 
as a result of GDP growth, Batra (2004) has estimated the β1 coefficient to be 0.87. Boillot and 
Labbouz (2006) have shown that India and China’s GDP growth induces bilateral trade growth 
of $3.1 billion using data in 1990-2000. However, this figure compares with the current increase 
in bilateral flow of $4.9 billion, which means that more than 60% of the actual growth of bilateral 
trade is explained by the economic growth effect. Using more variables into the main model 
several other estimations have been done predicting bilateral trade potentials. Using 1999-2000 
data, Batra (2004) shows bilateral trade potential for India and China in 2000 was $7.6 billion 
against the actual level of $2.9 billion i.e. trade potential is 2.5 times higher than the actual 
trade. This large differential is due to exclusion of Hong Kong from China. Once Hong Kong is 
included, trade potential between these two countries becomes $8.6 billion in 2000 against the 
actual trade flows of $5.7 billion i.e. potential is higher than actual trade by about 30-35%.  
 
CRISIL (2003) has estimated the trade potential between India and China using coefficients 
estimated by others. Both Batra and CRISIL have used the gravity model and these two models 
are comparable. While Batra estimates the model for all countries of the world, CRISIL uses 
coefficients estimated by others for Latin American countries only and has used those 
coefficients to estimate trade potential between India and China. CRISIL estimation shows 
bilateral trade potential between India and China was $16 billion in 2001 against actual trade of 
$4.2 billion i.e. potential is 4 times higher than actual. CRISIL estimation is not much convincing 
in the sense that it has not included Hong Kong into the model and it has used Latin American 
model to estimate the trade potential between India and China. The cultural, geographic and 
commercial proximities between Latin American countries and India-China are significantly 
different. Trade potentials between India and China as estimated by different authors are shown 
in Table 5.  
 

Table 5: Trade Potentials between India and China (in billion US$) 
 

2000   2001 
 Year China China + HK China 
Actual Trade 2.9 5.7 4.2 
Trade Potential 7.6 8.6 16 
Gap 4.5 2.9 11.8 
Gap (% of trade potential) 59 34 26 

Source: Batra for trade potential estimation in 2000 for China only  
CRISIL estimates for 2001 and Boillot estimates for 2000 including HK 

 
  

IV. Assessing Likely Impact of PTAs and FTA between India and China 
 
Studies mentioned in the earlier section show that there has been enough potential to increase 
bilateral trade between India and China. There are several reasons why trade intensity between 
these two countries is so low and that explains the reason why trade potential between them is 
so high. All the reasons are grouped into two categories viz. (i) Objective resistance, and (ii) 
Subjective resistance (Garnaut, 1972). In case of objective resistance, trade intensity is likely to 
be very high if the combinations of the countries are between industrial goods exporter and 
primary product exporter. On the other hand, if the combination is between either industrial 
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goods exporters or primary goods exporters then trade intensity will be low. Factors responsible 
for subjective resistance include discriminatory commercial policies, flow of capital and 
economic aid from the developed and developing countries etc. (Yamazawa, 1970). Due to  
nature of economies and structure of production, countries have limited scope to control over its 
objective resistance factors to enhance trade intensity, but, the countries can remove subjective 
resistance factors by cooperating with each other bilaterally or multilaterally and by encouraging 
regional cooperation though the formation of regional trading blocs (Kalirajan, 2000).  

In this context the study is done to enhance bilateral trade by reducing trade resistance factors. 
However, in the short-run, the most important subjective factors that resist trade are tariff and 
non-tariff barriers to trade. Therefore, India’s tariffs should be reduced to that level of China, at 
least, which should be the first step to enhance regional integration. The paper aims to make a 
hypothetical exercise measuring the impact of tariff reductions to bilateral trade between India 
and China. If tariff reductions are implemented through bilateral negotiations and in a phased 
manner then it must have a positive impact on intra-regional trade. Trade cooperation must start 
with PTAs with the objective of completely eliminating tariffs to facilitate FTA between these two 
countries, which is the ultimate objective of bilateral cooperation.          
 
 

IVa: Quantifying the Trade Impact: Analytical Framework, Data and Methodology    
 
Analytical tool for measuring the impact of PTAs and FTA on bilateral trade between India and 
China is the simple and extended version of the well-known gravity model used by Frankel et al. 
(1993). Quite a number of empirical studies are available quantifying the impact of tariff 
reductions on bilateral trade flows using the Gravity Model. The Gravity Model has been 
extensively used in the economic literature from the sixties onwards by Tinbergen (1962), 
Poyhonen (1963), Linnemann (1966), Anderson (1979) and others. In the eighties, Bergestrand 
(1985,1989), Baldwin (1993), Deardorff (1998), Nilson (2000),  Kalirajan & Shand (1997), 
Kalirajan (1999, 2000)   derived the Gravity Model from a general equilibrium framework where 
location of production and destination of market differentiate each product.  

A number of different specifications of the Gravity Model have been used in the literature, 
depending mostly upon (i) the objective of the study, and (ii) type of the sample. In most of the 
existing studies, the bilateral trade flows  have been explained by variables like GNP (proxy for 
size of countries), GNP per capita (proxy for degree of development), trade restrictive variables 
like tariff and non-tariff barriers, distance,  adjacency, linguistic links, etc.  In this paper, values 
were also taken on the elasticities (i.e. a4 and a5) estimated by Srinivasan and Canonero 
(1993,1994,1995 & 1996), based on Gravity Model developed by Frankel (1993 & 1997) and 
applied by Safadi and Yeats (1993), Ashfaque Khan (1996), Frankel and Wei (1995), Rajapakse 
and Arunatilake (1996), Somesh Mathur (2000), Mehta and Bhattacharya (1997, 1999 & 2000), 
Bhattacharya (2001, 2003, 2004, 2005  & 2006) and Bhattacharya & Kumar (2001).  Srinivasan 
and Canonero (1995) estimated a gravity model, using rich data, but they gave emphasis to the 
intra-South Asia countries’ trade under some hypothetical situations.  
 
 

IVb: The Scope and the Methodology 
 
The Gravity Model has a number of advantages in analyzing the intra-regional trade, particularly 
for the PTA of the nineties, sometimes known as "new regionalism".i  Though it provides a good 
measure of trade creation, it has many limitations also. It does not take into account the 
possible impact of the terms of trade associated with trade creation. Hence the simulated 
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results, based on the Gravity Model, are generally upward biased. The estimates also give the 
results in a static framework, and the extent of intraregional trade  will possibly  further increase 
if the estimation is carried out in a dynamic  framework, incorporating the effects of factors like 
terms of trade, scale economies, technology spill-over, investment inflows, trade liberalization 
etc. These could reinforce the short term trade creation thus underestimating the true long-run 
impact.  It is not possible to estimate the parameters related to some of these factors as the 
basic information to quantify all these is not available. As an example, some price elasticities 
could be approximated but information on scale economies simply does not exist. However, a 
number of existing studies have shown that the short-term impact is higher than the dynamic 
impact.  
 
In addition, the results also do not take into consideration the concessions offered in the form of 
non-tariff barriers, it only considers reduction of tariffs under different scenarios, which is purely 
hypothetical.  Thirdly, the results of alternate scenarios have also not measured the effect of 
PTAs/FTAs on different variables related to welfare.ii Even if the simulations correctly measure 
the impact on trade creation, it should be realized that this impact is not the only factor to take 
into account in evaluating FTAs. It is to be noted that the negative effect on bilateral trade with 
countries not entering in the simulated arrangement is not assessed in the simulations. 
Therefore, none of the indicators from the simulations could be viewed as a welfare measure, 
thus making the comparison of different scenarios rather incomplete. The results of the 
simulations presented here serve the limited purpose providing an estimate of the potential 
effects on bilateral trade between India and China based on a particular year data.  

This paper mainly focuses on the likely increase in India-China trade under some hypothetical 
situations. In this analysis, the impact of PTAs by the proportionate change in exports and 
imports of India and China in dollar terms are basically measured. The higher the initial tariff 
level on trade between partners, the greater the final effect of reduction and elimination of tariffs. 
The result of reduction of tariffs would be reflected in increasing the estimated values of a4 &  a5. 
However, tariff is only among many other factors that determine the impact of PTAs and FTA on 
trade.  In assessing the impact, two other aspects should be kept in mind.  First, the tariff (1+ 
TRd,c ) i.e. TRd  = (1 + percentage tariff of ‘d’) (where d = China and C = India),  presents tariffs 
imposed by China on its imports from India. Similarly, the tariff (1 + TR c, d ) i.e. TRc = (1 + 
percentage tariff of ‘c’), where TRc means tariffs imposed by India on its imports from China and 
TRd means tariff imposed by China on its imports from India. Since TRc (i.e. tariffs imposed by 
India on its imports from India) is higher than TRd (i.e. tariffs imposed by China),   the higher the 
coefficient of TRc in absolute values, and the greater the impact of preferential arrangement. 
Secondly, since a4 and a5 are elasticities indicating the proportionate response of bilateral trade 
to changes in tariffs of China and India, the initial tariff levels as well as initial trade level are 
relevant for determining the absolute changes in trade in both India and China following 
PTAs/FTA.    

In this paper, comparative static analysis of tariff reductions under different scenarios and its 
resultant effects on increase in imports and exports of both India and China were also done. 
The objective of this analysis is to examine the likely increase in intra-regional trade (measured 
in terms of higher rates of growth of exports and imports) of both the countries due to different 
PTAs and FTA. This paper deals with four hypothetical scenarios of PTAs and FTA between 
India and China, as follows: 

(i) 25 % across the board tariff cuts by India and China 
(ii) 50 % across the board tariff cuts by these two countries 
(iii) 75 % across the board tariff cuts by the same countries  



13 

(iv) 100 % tariff cuts i.e. free trade between them (i.e. between India and China) 
 

 
IVc: Data Sources 

This exercise is based on elasticities estimated by Srinivasan and Canonero using panel data. 
Frankel’s estimation procedure is adopted in this model. The results of the simulations are not 
valid to any particular year; these are indicative due to reductions in tariffs under different 
hypothetical scenarios. Both tariffs and trade data used in this analysis are taken from TRAINS 
CD-ROM compiled by United Nations Conference on Trade and Development (UNCTAD). This 
study is based on trade and tariffs data for 2004.  In the case of both India and China, mean 
tariffs were taken rather than weighted tariffs.  Chinese tariffs data were taken from the World 
Development Indicators 2006 and Indian tariffs data were taken from the customs tariff manual 
2004-05.    
 

IVd: The Model 
 
The Gravity Model developed by Frankel et al. (1993) and extensively used by Safadi and Yeats 
(1993) in their analysis to estimate the likely impact of the formation of the North American Free 
Trade Area on South Asia by considering other potential trading arrangements was determined 
to be the alternative.  Following the above methodology, Srinivasan and Canonero(S-C) have 
estimated the effects of PTAs on South Asian countries.  In this study, the model which was 
adopted by Srinivasan and Canonero (1993, 1994 & 1997) was relied on.  The main texture of 
the S-C model is as follows:  
 
Log BTI c, d, t   = a 0  +  a1 log (GNP c, t  *  GNP d, t  )  +  a2 log  ( PCGNPc, t  * 
 
                          PCGNPd, t  )  +  a3 Dc, d  +  a4 log ( 1 +  TR d, c   )  +  a5 log 
 
                        ( 1 + TR c, d  )  +  a6 log REXRTc, d, t  +  e c, d, t  ……………(1) 
 
Where, 
BTI c, d, t     =  Bilateral trade of commodity ' i ' between country 'c' and country 'd' at    

time 't'. 
 
GNPc, t  (or GNPd, t )    =  Gross National Product of country 'c' ( or 'd' ) at time t 
 
PCGNPc, t (or, PCGNPd, t)   = Per capita Gross National Product of country 'c' or country 'd'.  
Dc, d                    =  Distance between relevant centers of  'c' on country 'd'.  
TRc, d      =  Tariff rate imposed by country 'c' on products imported from country 'd'. 
TRd, c       =  Tariff rate imposed by country 'd' on products imported from country 'c'.  
REXRTc, d, t              =  Real Effective Exchange Rate between countries 'c' and 'd', at time 't'.  
u, v                              = country specific effect 
w                               =  temporal effect 
 η                               =  random effects  
c, d                              =  India, China, and 
e c, d, t                           =  u c  +  vd + wt +  ηc, d, t 
 

The signs of the coefficients are different which indicates different directions of the parameters. 
Intuitive results are that trade between two equal size countries will be greater than between 
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one large and one small economies. This observation is also consistent with the objective 
resistant factors, which says that  trade intensity between two countries is likely to be  high if the 
combination of countries are between industrial good exporter and primary good exporter. On 
the other hand, if the combination is between either industrial good exporter or primary good 
exporter, the intensity will be low. Therefore, ‘ a 1 ‘ of equation  (1) will be positive. Both distance 
and tariff barriers restrict trade flows between two countries. Therefore, coefficients a3 ,  a4 , & a5  
will be all negative. The effect of real exchange rate on total trade is ambiguous, but this 
variable is taken to serve as “catch-all” proxi-variable for other fundamental changes not 
included in other variables.  
 
Panel data are used in this model, the utilization of which requires special treatment of the error 
terms shown in equation (1). A more general expression of the error term ‘e c, d, t ‘ can be written 
as follows: 
 

            e c, d, t  =  u c + v d  +  w t  + η c, d, t  …………(2) 

 
Where,  
 
u & v  =  country specific effects 
w        =  temporal effects, and  
η         = random effects  
 
In equation (2), one can avoid consistency problems arising from country-specific effects by 
estimating equation (1) with its variables defined as deviations from their individual means. But 
this is not the reasonable proposition simply because of the fact that the effects of PTAs and 
FTA are being evaluated, and therefore, one should know the values of the tariff variables viz. 
(1+ TR c, d) & (1+ TR d, c), which are eliminated from the estimated equation, once the variables 
are expressed as deviation from their means (Srinivasan and Canonero 1993)  

After estimating all parameters in equation (1), one can estimate the parameters of variance 
component model of equation (2). The problem of using country dummies will be solved if ‘u’ 
and ‘v’ are fixed effects. But if these effects are random, the more appropriate way to estimate 
equation (1) would be by using Generalized Least Square (GLS), taking into consideration of 
the variance of country-specific effects to the variance of e c, d, t . The possibility of correlation 
between individual country effects and the explanatory variables can be tested through the 
appropriate test for the exogeneity of explanatory variables with an object to see the 
instrumental variables are really needed. Since preliminary estimation of equation (1) using 
country dummies shows that the assumption of fixed effect is inappropriate, but the results from 
this estimation still show the presence of individual effects. Therefore, equation (1) is 
reestimated assuming random effects, using lags of GNP and GNPPC as instruments and 
tested for their exogeneity (Srinivasan and Canonero 1993). Variables like GNP & GNPPC are 
correlated with the error terms because BTI (i.e. bilateral trade between India and China) is the 
sum of exports and imports, instrumental variables should be used in the particular case. But 
the normal practice is to use OLS for estimating the equation.  

Further, the variance-component regression model has been adopted to capture the spatial 
impact of individual countries (u and v) and time period (t). Although the model used by 
Srinivasan and Canonero captures the impact of country characteristics and temporal effects 
through variance components, and are estimated for the commodity groups relevant to South 
Asia. iii This model has number of limitations. The simulations were based on the same tariff rate 
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for all the 9 commodity groups. Further, the estimation of the Variance Component Model is 
carried out using data for incomplete panels, i.e. missing observations. But, the estimation 
procedure does not seem to capture the features of incomplete repeated samples. The 
estimation of Variance Component Model for incomplete panels has been examined in the 
literature by Biφrn (1981), Wansbeek and Kapteyn (1989) and others. In spite of all these 
limitations, the fitted regression equations of 8 commodity groups are very satisfactory. Some of 
the relevant parameters of the regression equation, used in the simulations, are reported below, 
for ready reference.   

The essence of the Gravity Model is that the bilateral trade flow is positively related to the size 
of the two countries and inversely related to the distance between them. This follows the 
concept of physical science, where gravity force is directly proportional to the mass of two 
bodies and inversely proportional to the distance between them. iv The regression results are 
presented in Table 6. In the analysis, instrumental variables with random effects were taken. In  
table, T1 is ‘a4’, whose value is 3.9, which is the  coefficient of ( 1 + TR d, c )  and  T2 is  ‘a5’ 
whose value  is  4.66, which is the coefficient of tariffs imposed by India on its imports from 
China i.e. ( 1 +  TR c,  d  ). 

Table 6: Regression Results (Total Trade) 
 

A. Instrumental Variables - No Panel Features 

Variables Coefficient
Std. 

Error T-Stat 
GNP 0.73 0.02 42.34 
GNPPC 0.33 0.02 14.85 
D -0.81 0.05 -17.28 
T1 -5.74 0.42 -13.83 
T2 -5.45 0.38 -14.38 
REXR 0.79 0.09 8.41 
 
Constant -22.00 0.82 -26.71 
R2 = 0.54 R2 Adjusted = 0.54 DW=0.74 

Analysis of Variance: 

Source 
Sum of 
Squares Degrees 

Mean 
Sqrs F-Static 

INDIV 15259.15 217.00 70.32 24.40 
ERROR 14286.36 4957.00 2.88  
TOTAL 29545.50 5174   

B. Instrumental Variables - Random Effects 

Variables Coefficient
 Std. 
Error T-Stat 

GNP 0.83 0.05 15.79 
GNPPC 0.01 0.09 0.12 
D -1.08 0.17 -6.37 
T1 -3.90 1.55 -2.52 
T2 -4.66 1.19 -3.91 
REXR 0.88 0.07 11.77 
Constant -19.16 2.49 -7.69 
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R2 = 0.007, R2 Adj. = 0.007, DW = 1.23, WALD Test: F(7) = 2159, Significance 
Level = 0.000 

 
 

IVe: The Methodology 
 
For estimating the increase in imports of both India and China, elasticities estimated by 
Srinivasan and Canonero were used.  The elasticities estimated by Srinivasan & Canonero are 
given in Table 7.  Coefficient “a5” is relevant while estimating gains from China’s exports to India 
at different levels of desegregation as well as total exports, since this is the tariff coefficient 
applicable to India’s imports from China at different tariff levels.  Whereas coefficient “a4” is the 
coefficient of different tariff levels ( i.e. 1 + TR d, c ) applicable to China’s imports from India due 
to PTAs and FTA. While estimating likely increase in India’s imports from China and vice-versa 
in value terms, the Variance Component Model was used. The entire commodities at 8-digit 
level are grouped into nine major groups in terms of importance in exports and imports of the 
South Asian region.  Srinivasan and Canonero have done this exercise by using panel data. 
The groups and corresponding elasticities are shown in Table 8. 
 

 
Table 7:  Elasticities of Major Commodities 

                                                                      
Group No. Commodity Groups  ‘a4’ ‘a5’ 

I Total  Trade -3.9 -4.66 
I Coffee, tea, coca & spices -5.81 -0.43 
II Textile fiber -15.38 -7.78 
III Fuels -3.83 -8.15 
IV Non-fuel primaries(except covered in I&II) -4.76 -6.0 
V Leather, dressed, fur etc -2.08 -2.73 
VI Textile yarn, fabrics etc -5.16 -4.31 
VII Machine & transport equipment -3.45 -3.14 
VIII Clothing -2.41 -10.03 
IX Other manufactures -4.66 -4.77 

               

Given the estimated parametric value of  ‘a4’  and ‘a5’ from the fitted regression equations (of the 
nine commodity groups), and changes in tariff rates under different alternative scenarios, the 
percentage increase in import from d to c (i.e. from China to India) and  percentage increase in 
exports from c to d (i.e. India to China) were worked out. The methodology is:  
 

[ exp { â 4  log ((1+TR d, c ) 1 / ( 1+ TR d, c ) 0 ) + ½ σ 2 } -1 ] * 100 

an increase of import of d from c (i.e. imports from India to China)  

[ exp  {  â 5  log ((1+TR c, d ) 1 / (1+TR c, d ) 0 ) + ½ σ2 } – 1  ] * 100 

an increase of exports from c to d ( i.e. from India to China) 

where,  

σ2 = σ^2
a 4 log ( 1+TR d, c ) + a 5 log ( 1 + TR c, d  )   

The elasticities used in these simulations are higher than what it expected to be. The reasons 
are as follows: a) these are tariff elasticities not the price elasticities showing the increasing in 
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demand due to reduction in preferential tariffs. In this case 1+TR is the most appropriate 
method to estimate the increase in trade due to reduction in tariff rather than on price. b) 
Elasticities (1+TR) are higher basically due to distance factor.  It is also empirically true that 
price elasticity is inversely related to distance. If the distance is less, obviously elasticity 
becomes higher than the commodities imported by India from USA and Europe where there is 
less elasticity due to distance factor.  
 
 

V. Simulation Results 
 
The present study is a comparative-static analysis showing the tentative increase in bilateral 
trade due to PTAs and FTA between India and China.  The results are hypothetical and 
indicative not actual one. This study gives an indication how and to what extent tariffs should be 
reduced both by China and India and most importantly what should be the direction of regional 
economic integration with the clear objective of concluding FTA between these two countries. 
Since India and China are yet to sign FTA and is possibly long way to do that, any estimation on 
the gains and losses of bilateral trade due to PTAs and FTA is not possible unless the schedule 
of programs to be agreed upon by both the countries are known.  Despite this fact, in a given 
situation, one can simulate the likely increase in bilateral exports and imports due to PTAs and 
FTA based on current levels of tariffs, which will make policy makers aware of the 
consequences of liberalization of tariffs. While simulating the impact of PTAs and FTA, 
products/product groups beyond 2-digit HS levels were not taken for the sake of convenience.  
In the case of China, tariff information from TRAINS CDROM compiled by UNCTAD at the 2-
digit HS categories were taken.  Average MFN tariffs of China at the 8 digit levels and then 
aggregated into 2 digit levels totaling about 97 product groups were also taken.  Both tariffs and 
trade data are taken for the year 2004 for both the countries. India’s tariff data were taken from 
the Customs Tariff Manual for 2004-2005. In India’s case, trade and tariff data are available at 
8-digit HS categories, which have been aggregated to 20 major categories of items for 
simulation purposes.  India’s imports from China are taken from the Monthly Statistics of 
Foreign Trade of India and China’s imports from India are taken from COMTRADE Statistics 
published by the UN Statistical Division.  
 
In the simulation exercise, four kinds of hypothetical scenarios were taken into account. The 
simulation results are very much consistent with a priori idea that the country, whose tariffs are 
low, will gain much than the country whose tariffs are high. In the exercise, China’s simple 
average mean tariff was 9.8% in 2004 and India’s simply average mean tariff was 28.3 % in the 
same period i.e. 199% higher than India’s mean tariffs. Such huge difference in tariff structure is 
reflected in the simulation results. If both India and China go for PTAs and FTA, the likely 
increase in bilateral exports and imports are shown in Table 8 & 9. Table 8 shows likely 
increase in India’s imports from China if India’s existing tariffs are reduced by 25%, 50%, 75% 
and 100% i.e. duty free.  
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Table 8: Likely Increase in India's Imports from China under different PTAs and FTA 
 

Increase in India's Imports from China (US $ 
Mn.)* 

Increase in India's Imports from China 
(Percentage) 

Name of the Commodities 
  

India’s 
Imports 

from China 
(2004) 

Million $ 
  

MFN Tariff 
(Ave) of India 

(2004) 
  Scenario 

I** 
Scenario 

II 
Scenario 

III Scenario IV Scenario 
I 

Scenario 
II 

Scenario 
III 

Scenario 
IV 

Electronic Goods 2069.19 40.37 996.13 1992.27 2988.4 3984.53 48.14 96.28 144.24 192.56 
Coal, coke & lubricants 780.19 27.84 442.55 885.11 1327.66 1770.22 56.72 113.45 170.17 226.9 
Organic chemicals 606.66 34.44 3113.4 626.8 940.2 1253.6 51.66 103.22 154.98 206.64 
Non-electrical machinery 424.43 40.37 134.5 269.01 403.51 538.02 31.69 63.38 95.07 126.76 
Electrical machinery 211.23 40.37 66.94 133.88 200.82 267.76 31.69 63.38 95.07 126.76 
Medical & pharmaceutical 
products  192.8 40.37 92.82 185.63 278.45 371.27 48.14 96.28 144.42 192.56 
Other text. yarn fab, madeups 172.95 30.38 56.61 113.23 169.84 226.46 32.73 65.47 98.2 130.94 
Silk yarn & fabrics 156.52 30.38 51.24 102.47 153.71 204.94 32.73 65.47 98.2 130.94 
Non-ferrous metals 145.13 34.44 74.97 149.95 224.92 299.9 51.66 103.32 154.98 206.64 
Silver 138.62 20.4 42.42 84.84 127.25 169.67 30.6 61.2 91.8 122.4 
Iron & steel 136.21 58.27 94.65 189.3 283.94 378.59 69.49 138.97 208.46 277.95 
Inorganic chemicals 131.22 40.37 79.46 158.92 238.38 317.84 60.56 121.11 181.67 242.22 
Silk raw 123.34 30.6 73.41 146.82 220.22 293.63 59.52 119.03 178.55 238.07 
Non-metallic mineral mnfs 121.12 20.4 29.46 58.93 88.39 117.86 24.33 48.65 72.98 97.31 
Manmade filament/spun yrn/ 
waste 115.78 40.37 50.36 100.73 151.09 201.45 43.5 87 130.5 173.99 
Metaliferrous ores & metal scrap 102.99 58.27 90.02 180.04 270.06 360.07 87.41 174.81 262.22 349.62 
Professional instmt. Optical goods 99.32 40.37 31.47 62.95 94.42 125.9 31.69 63.38 95.07 126.76 
Transport equipment 88.5 40.37 28.05 56.09 84.14 112.18 31.69 63.38 95.07 126.76 
Manufactures of metals 88.07 40.37 42.4 84.8 127.19 169.59 48.14 96.28 144.42 192.56 
All Commodities 6768.92 28.3 2231.68 4463.36 6695.04 8926.72 32.97 65.94 98.91 131.88 

* Simulation results are based on Gravity Model, the methodology of which has been spelt out in the earlier section, Values are in Million US $ 
 ** Scenario I = 25 % tariff cut, Scenario II =50 % tariff cut, Scen III  = 75 % tariff cut,  & Scenario IV =  100 tariff cut or duty free import 
 Source: Monthly Statistics of Foreign Trade of India - DGCI&S, Govt. of India, Trade & Balance of Payment Statistics - CMIE, July 2005, 

TRAINS - UNCTAD 
 Customs Tariff Manual, 2005 – Ministry of Commerce, Govt. of India 
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Table 8 depicts the simulation results, based on the gravity model, of likely increase in India’s 
imports from China under different scenarios.  In this table, there are major 20 commodities in 
order of trade coverage, whose combined share is more than 80 % of India’s total imports from 
China during that period. In 2004-05, India’s average MFN tariff was 28.3 %, which is taken 
from the World Development Indicators 2006.  The average tariffs of all commodities from the 
Customs Tariff Manual, Govt. of India have been calculated.  India’s major import items from 
China in 2004 were electronic goods, coal, coke & lubricants, organic chemicals, electrical and 
non-electrical machinery, medical and pharmaceutical products, textile and silk yarn etc. As it is 
mentioned earlier that due to PTAs and FTAs, the country will gain much whose initial tariff level 
is much lower than its competitors and vice-versa. Since India’s average tariff level was 28.3% 
compared to China’s 9.8%, India’s increase in imports from China will be much more than 
latter’s imports from the former. Simulation results show that if India’s offers 25% tariff 
reductions on all of its imports from China, its total imports from the latter country will increase 
by 31.97% and if such reductions are extended to 50% across the board, its imports from China 
will be increased by 65.94%. If there is FTA between these two countries, India’s imports from 
China will be increased by 131.88%. 
 
Commodity wise brake up of the impacts of PTAs and FTA is shown in the same table. 
Electronic goods rank first among twenty products/product groups imported by India from China 
in 2004.  If there is FTA, India’s total imports of electronic goods from China will be increased by 
192.56% and the increased of imports of the second largest group i.e. coal & lubricants will be 
increased by 226.9%. The simulation results also show that imports of organic chemicals will be 
increased by 206.64% and electrical and non-electrical machineries will be increased by 
126.76%. Estimated increase in imports will be highest in the group of metaliferrous ores and 
metal scrap, whose imports will be increased by 349.62% due to FTA; the trends are same in 
case of PTAs also. Other important product/product groups whose imports will be significantly 
increased are: medical and pharmaceutical products, non-ferrous metals, articles of iron and 
steel, inorganic chemicals and raw silk. In all these categories, likely increase in imports from 
China will be more than 200%. In other categories too, imports will be increased significantly 
due to FTA and PTAs.  The entire scenarios or likely increased in India’s imports of China due 
to PTAs and FTA are shown in Table 8. The table also shows likely increase in imports in value 
terms, which is expressed in million US Dollars in all categories as well as total imports based 
on 2004 import data.    
 
In table 9, the likely increase in China’s imports from India due to several PTAs and FTA are 
shown. The values are expressed in thousand US Dollars (‘000 US$), rather than million in the 
case of India. The simulation results based on gravity model show that due to FTA, China’s total 
imports from India will be increased by 38.22% only as against India’s increase of 131.88%. The 
differences in imports are due to differential tariffs existed in both the countries. If China offers 
25% reduction in its existing tariffs on all of its imports from India, its imports will be increased 
by 9.56% only against India’s increased of 32.97%.  If China offers 50% and 75% reduction in 
tariffs on all goods imported from India, its imports will be increased by 19.11% and 28.67% 
respectively, much lower compared to India’s increase in imports from China.  Table 9 also 
shows China’s likely increase in imports from India in value terms.    
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Table 9: Likely Increase in China's Imports from India (India's Exports to China) under different PTAs and FTA, 2004 

(Value in '000 US Dollars) 
Increase in China's Imports from India ( US $ '000 

)** 
Increase in China's Imports from India 

(Percentage) 
HS 

Code 
 

Name of the 
Commodities 
 

China's 
Imports 

from India 
(2004) '000 

$ 
 

MFN Tariffs 
(Avg.) of 

China 
(2004) 

 
Scenario 

I*** Scenario II Scenario III Scenario IV Scenario I Scenario 
II 

Scenario 
III 

Scenario 
IV 

25 Ores, slag and ash. 4,311,340.6 3.53 181106.49 362212.97 543319.46 724425.94 4.2 8.4 12.6 16.8 
71 Iron and steel. 602,444.5 10.74 75378.46 150756.92 226135.38 301513.83 12.51 15.02 37.54 50.05 
38 Plastics and articles 

thereof. 
408,142.4 7.32 34805.57 69611.14 104416.7 139222.27 8.53 17.06 25.58 34.11 

28 Organic chemicals. 362,269.4 5.5 23710.53 47421.06 71131.6 94842.13 6.55 13.09 19.64 26.18 
27 Inorgn chem; compds 

of prec mtl,  radioact 
element 

249,777.7 5.64 16764.08 33528.16 50292.24 67056.32 6.71 13.42 20.13 26.85 

51 Cotton. 240,546.9 14.48 44932.24 89864.48 134796.72 179728.96 18.68 37.36 56.04 74.72 
70 Natural/cultured 

pearls, prec stones &  
metals, co 

232,987.8 13.77 37376.02 74752.04 112128.06 149504.09 16.04 32.08 48.13 64.17 

24 Salt; sulphur; earth & 
ston; plastering  mat; 
lime 

218,413.6 26.94 70020.35 140040.7 210061.05 280081.39 32.06 64.12 96.18 128.23 

83 Nuclear reactors, 
boilers, mchy & mech  
appliance; 

140,064.2 11.01 17965.54 35931.08 53896.62 71862.16 12.83 25.65 38.48 51.31 

40 Raw hides and skins 
(other than  furskins) 
and lea 

106,448.8 11.66 14770.19 29540.39 44310.58 59080.78 13.88 27.75 41.63 55.5 

73 Copper and articles 
thereof. 

81,948.3 10.03 9575.62 19151.24 28726.86 38302.48 11.68 23.37 35.05 46.74 

84 Electrical mchy equip 
parts thereof;  sound 
record 

76,795.1 8.03 5318.73 10637.46 15956.19 21274.92 6.93 13.85 20.78 27.7 

75 Aluminum and articles 56,721.6 4.98 3290.82 6581.63 9872.45 13163.26 5.8 11.6 17.41 23.21 



21 

thereof. 
65 Prepr feathers & 

down; arti flower;  
articles huma 

48,773.4 17.07 9699.35 19398.71 29098.06 38797.42 19.89 39.77 59.66 79.55 

2 Fish & crustacean, 
mollusc & other  
aquatic invert 

47,354.0 18.57 10464.42 20928.85 31393.27 41857.7 22.1 44.2 66.29 88.39 

39 Rubber and articles 
thereof. 

44,695.1 8.94 4655.04 9310.08 13965.12 18620.17 10.42 20.83 31.25 41.66 

89 Optical, photo, cine, 
meas, checking,  
precision, 

42,237.3 7.56 3720.01 7440.01 11160.02 14880.03 8.81 17.61 26.42 35.23 

30 Tanning/dyeing 
extract; tannins &  
derivs; pigm et 

41,018.9 4.81 2347.88 4695.76 7043.64 9391.52 5.72 11.45 17.17 22.9 

22 Residues & waste 
from the food indust;  
prepr ani 

40,563.3 26.75 12912.30 25824.6 38736.9 51649.2 31.83 63.67 95.5 127.33 

11 Oil seed, oleagi fruits; 
miscell grain, seed, fru 

38,761.3 26.78 15077.34 30154.67 45232.01 60309.35 38.9 77.8 116.69 155.59 

 All Commodities 7,678,030.1 9.8 733635.78 1467271..56 2200907.34 2934543.12 9.56 19.11 28.67 38.22 

* Values mentioned in this column are China's imports from India in 2004. Total value of 20 major commodities mentioned above covers 96 % of 
total China's imports from India during that period. The reason to mention India's exports to China is to make a comparison between India's 
imports from and exports to China. Tariffs are average MFN tariffs of China in 2004. 
** The simulations are based on gravity model. Detailed methodology of the estimation of gravity model is shown in the text.  The elasticities of 
these commodities are taken from Srinivasan and Canonero study, which are also mentioned in the text. 
*** Scenario I = 25 % tariff cut, Scen. II = 50 % tariff cut, Scen III = 75 % tariff cut, and finally Scenario IV = 100 % tariff cut or duty free imports 
Source: Both trade and tariff data are taken from TRAINS, compiled by UNCTAD 
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China’s largest import items from India were ores, slag & ash at the 2 digit HS category 24, 
which was around $4.3 billion in 2004, followed by iron & steel whose import was $602 million. 
The simulation results show that if China offers duty free treatment (FTA) to India, its imports of 
this category (i.e. HS 25) would increase only by 16.8%. Such very low level increase is 
because China has almost negligible tariff in this category, which was 3.53% in 2004. In most of 
the items of these categories, tariff levels are zero or so at the 6 digit levels. Tariff levels 
become high once the items are processed from primary to intermediary stage.  If China 
completely eliminates tariffs on its imports from India, highest increase in imports is noticed in 
category 11 i.e. oil seed, oleagi fruits, fruits and miscellaneous grain category, whose imports 
would increase by 155.59% followed by residue & waste from the from industry (HS 22), whose 
imports would increase by 127.33%. Other major items, whose imports would increase 
significantly due to FTA are cotton (HS 51), natural/cultured pearls, precious stones and metals 
(HS 70), salt, sulphur, earth & stone, plastic materials and lime (HS 24), raw hides & skins and 
leather (HS 40), articles of feather, flowers etc (HS 65), fish & crustacean, mollusk & other 
aquatic invertibles (HS 2) etc. Imports of these items from India will be increased by 74.72%, 
64.17%, 128.23% 55.5%, 79.55% and 88.39% respectively.  Both value and percentage terms 
of China’s increase in imports from India under different scenarios are shown in Table 9.  Due to 
FTA, China’s imports are not very significant in three categories viz. ores, slag and ash (HS 25), 
electrical machinery, equipments and parts (HS 84), and finally tanning and dyeing materials 
(HS 30). In these categories import growth is less than 30%, with the lowest of 16.8 % in ores, 
slag and ash categories because of its lowest tariffs than all products imported by China from 
India.  
 
Another important feature of trade between India and China has been the composition of items 
imported by both countries. While India imports basically finished and manufactured products 
and less of primary and intermediary products, on the contrary, China imports basically primary 
and intermediary products from India with least of finished products. India’s commodity 
concentration in imports from China is very high on manufactured goods; on the other hand, 
China’s commodity concentration of imports from India is very high on primary and intermediary 
goods. Due to China’s nature of products imported from India, tariff levels are very low. 
Therefore, imports are unlikely to be very high due to PTAs and FTA. On the other hand, most 
of India’s imported items from China are manufactured goods and finished products, whose 
tariff levels are very high compared to primary goods. Therefore, any reduction in tariff will 
increase its imports substantially.  It is concluded that any kind of bilateral PTA or FTA, India will 
not gain much at least in the short run unless there is a substantial change in investment regime 
first to make India more competitive with China, and second, India should put its tariffs at par 
with China.  
 
Simulation results show the likely increase in India’s imports from China and latter’s imports 
from the former due to PTAs and FTA. The percentage is notional in the sense that increases in 
value of exports and imports depend on the base values of both way trade.  In 2004-05, India 
registered an export growth of 80.87 % to Chinese market whereas its import growth was 67% 
only, which was much less than exports. It is expected that if India and China decide to go for 
free trade, apart from the items presently traded, host of other new items will be traded between 
them which were not traded earlier. Trade depends on many other factors other than tariffs. In 
the simulation exercise, only reduction of tariffs under cetrisperibus assumption was taken.  
 
 

VI. Concluding Observations 
 
Chinese President Hu Jintao said during his visit to India in November 2006 “Asia will dominate 
next century if China and India can strengthen their trade and business links”. There are 
enormous and manifold opportunities. A joint study group, established by heads of both 
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governments completed the preparation of a report in April 2005. The report identified potential 
complementarities between India and China in expanded trade and economic ooperation 
recommended a series of measures to facilitate bilateral trades in good, services, investments 
etc based complementarities between two countries. The discussions at the Ministerial-level 
Joint Economic Group in New Delhi on March 16, 2006 showed a determination for further 
development of the bilateral trade and economic relationship in next five years. Business 
leaders in both countries are identifying opportunities for cooperation in many areas, including 
energy. On 21 November 2006, India and China agreed to double the trade between two 
countries to US $40 billion by 2010.  
  
India and China are two largest and fastest growing economies in Asia. FTA between India and 
China certainly goes in favor of China and it is disadvantageous to India at least in the short run. 
This is because of high tariff regime in India and low tariff regime in China. FTA between India 
and China may hurt economic efficiency between the countries because they would exclude 
and therefore discriminatory against the countries accounting for nearly 99 % of the world trade. 
This discrimination works particularly to the disadvantage of India because of its high tariff 
barriers. China will be gainer in this process because of its much less tariffs compared to India. 
 
When India gives duty free access to China, tariff revenue previously collected on the imports 
from China turns into exports revenues for the exporting firms of China, which is obviously very 
high because of high tariff regime in India. In this process Chinese firms will be much gainers 
compared to Indian exporters. This is because tariffs in China are low, Indian exporting firms 
have less to gain from the tariff free access in China. Conversely, when China gives duty free 
access to India, tariff revenue previously collected from the imports from India turns into export 
revenues for the export firms of India, which will be obviously very low because of lower tariffs in 
China. Since tariffs in India are very high, Chinese exporting firms have more to gain from the 
duty free access to India and Indian exporting firms will gain much less because of duty free 
access to China, which is having very low tariffs.  
 
But, as a second best solution, increase in duty free imports from China might translate at least 
partial reduction in consumer prices, which will be substantially high, compared to reduction in 
prices to the Chinese consumers because of the existence of lower tariffs. Therefore, welfare 
gains of the Indian consumers will be higher than the welfare gains of the Chinese consumers. 
Nevertheless, as long as India continues to have higher tariffs than China, the danger of 
potential losses from the transfer of tariff revenue to the Chinese firms in the form of higher 
profits will remain. As Panagarya suggested that while thinking of India-China FTA, India should 
remain committed to non-discriminatory liberalization and make all out efforts to bring down its 
tariff down to the Chinese levels in 2-3 years time.  
 
Though governments of both sides have not spelt out their plan as yet either for PTAs or FTA, it 
is more rational to think that FTA would  be implemented in a phased manner rather than in one 
go. The first step to create a vibrant regional trading bloc between China and India is to move 
toward a PTA with reduced tariffs in a phased manner covering commonly agreed, selected, 
and manufactured services and agricultural products over a long time horizon and then to form 
FTAs. The ultimate goal should be a FTA with a free flow of goods, services, investment, labor, 
and capital. While moving towards this objective, one has to face so many complicated 
problems of other related arrangements. First, of this kind is to define ‘rules of origin’. As 
Panagarya opines that given the already operational regional arrangement in this region, this is 
bound to result in a “spaghetti bowl” type of phenomenon where for a given product there could 
be several different tariff rates depending on what origin is assigned to it. Another related 
problem is the harmonization of standards between India and China and uniform certification 
procedures, which are vital to any kind of trade liberalization that lead to PTAs and FTA. Third 
problem one has to encounter is the identification of negative list of commodities of the 
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respective countries and detailed plan to prune it in a phased manner followed by the 
preparation of comprehensive national schedules of items to be offered for concession.  This 
may not be easy task when the tariff levels are asymmetrically distributed between these two 
countries.  
 
After the removal of initial barriers against the FTA within next two years, India and China can 
initiate serious discussion on a comprehensive economic cooperation agreement. The 
agreement should be drawn in such a way so that gains and losses of both sides can be 
balanced. Indian manufacturing sector, such as toys, is already witnessing some losses without 
a FTA. India can gain in its service sector. Therefore, a comprehensive economic agreement 
involving goods and services would be appropriate.  

China and India are emerging as major economic powers. For sustainable development of the 
world and Asian economies, China and India should be integrated into the Asian economy and 
simultaneously with the rest of the world. Open regionalism and trade cooperation between the 
world’s two largest developing economies can foster outward-oriented development and intra-
regional trade based on comparative advantage and complementarities.   
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