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India gained its independence from the British in 1947. From 1947 for nearly four decades
until 1991, it pursued inward oriented socialist style development policy with little reliance
on external trade. However, the lacklustre growth in those decades combined with a balance
of payment crisis in 1991, motivated India to mmtiate trade liberalization reforms from 1991.
The new economic reforms were geared towards deregulating the industrial sector and
integrating the Indian economy with the rest of the world. Following the economic reforms of
1991, Indian economy has enjoyed steady growth over the last two decades. From the
infamous Hindu growth rate of 3% in the middle of 1980s. India grew at the rate of 7% to 8%

in the first decade of the 21¥ Century. It now is one of the fastest growing economies in Asia.

Alongside the rise of India in Asia. there have been significant changes in the way in
which many Asian countries engage in trade especially faced with the growth of global and
regional value chains after the 1990s. In synch with these changes. India’s external linkages
may have changed. This thesis makes an attempt to examine these changes. The objective of
this study is twofold. First, we examine the changes in external linkages of India using Input-
Output (IO) Analysis. In particular. we use the following methodologies, Rasmussen (1957)
index to look at the external backward linkages: the VAIT (Value Added in Trade) method of
Koopman (2010, 2012 and 2014) to measure value added in Indian imports disaggregated by

country of origin: TIVA (Trade in Value Added) method of Johnson and Noguera (2012) to




measure the value added trade balance of India and its main trading partners. Second, we
examine the responsiveness of trade to exchange rate changes. We use the Auto-regressive
Distributed Lag Model (Pesaran et al 2001) to analyze the short-run and long-run response of
bilateral trade balance to changes in bilateral exchange rate of India and its main trading

jpartners.

The reasons why these objectives are pursued to understand the characteristics of India’s

external linkages and trade in this research are as follows.

1. Growing Importance of Value Chains m Asia: A value chain can be defined as the
different stages in the production of a good which add value to the final product. Each
of this stage can be called a part of the value chain. The term was popularized by
Michael Porter (Porter. 1985). In recent decades. there has been an increase in

shifting some stages of the wvalue chain to locations abroad. This phenomenon has

been addressed in various names. ‘slicing up the value-added chain’ (Krugman 1991):
‘offshoring’: ‘outsourcing’: ‘fragmentation’ (Jones and Kierkowski 1990 and 2001,
Deardortf 2001): ‘vertical specialization’ (Balassa 1967 and Hummels et al 1998,
2001, Gonzalez 2012) and ‘unbundling” (Baldwin 2006. 2012). It is surprising that
there 1s barely any literature that examines how an emerging economy like India 1s
linked to or benefits from these production networks. The first part of this thesis
Chapter 2 to Chapter 4 begins by measuring the backward linkages of India in the
global value chains for different industry classifications. It then makes a fresh attempt
at quantifying the wvalue added trade of India with its main trading partners.
Quantifying value added trade 1s very important because 1t gives the true measure of
the extent to which a country depends on other countries. For example, Indian imports
trom China could contain a high degree of foreign value added from other countries,
The methodology developed in this thesis can quantify how much of third country
value added 1s embodied in Indian imports from China. For this part of the thesis, we
use Input-Output analysis as the research methodology. Use of Input-Output (I0)
tables for analysis has an important advantage over the use of the trade
statistics, While trade statistics only show direct interconnection among sectors, 10

analysis shows direct and indirect interconnection of mputs from wvarious sectors.




Therefore. the results from IO analysis can provide a better picture of the
interconnections across different industries.

2. Response of Trade to Exchange Rate Changes: The second part of this thesis deals
with another important topic for India. the effect of exchange rate changes on trade
balance with main trading partners. India has had a persistent trade deficit with its
main trading partners in spite of a depreciating rupee. Therefore, this creates an
important research agenda of analyzing the responsiveness of its trade flows to
exchange rate changes. In Chapter 5 examines the effect of exchange rate on trade
balance by looking at India’s bilateral trade with its main trading partners using Auto
Regressive Distributed Lag model developed by Pesaran et al (2001). The advantage
of this method over older versions of error correction models 1s that ARDL model can

be used even when the variables include a mixture of I(0) and I(I) wariables.

We now present a brief summary of the background and results of cach chapter of this

thesis which will be followed by the interpretation of those results.

Trade in intermediate inputs has been steadily growing facilitated by fragmentation of
production: increase in importance of outsourcing: and foreign direct investment. Current
trade pattern in Asia 1s best explamned by a rise in mterconnected vertical network trade in
intermediate goods extending across various countries of East Asia. It can be seen as a
conveyor belt which passes through many countries. with each country adding value to the
good at various upstream or downstream stages of production. As a result, studies on
mtermediate goods and wvalue chamn are attracting more and more attention. Given this
background, Chapter 2. “The Importance of Vertical Production Networks and Intermediate
Goods Trade in Asia: A Literature Review” presents a literature review of production
network trade for Asian region as a whole. It reviews the most cited literature on this field to
highlight the importance of vertical production networks in Asia. Furthermore, it reviews and
links the main empirical methodologies used to quantify the degree of vertical specialization
by existing researches. As for the method used to quantify this vertical specialization.
Hummels et al (2001) made the pioneer attempt at quantifying this phenomenon. Howewver.
his index of vertical specialization included restrictive assumptions like only one country
exports mtermediate goods which were not very applicable in the real world. His research

was extended by more extensive researches like Johnson (2012), Koopman et al (2010, 2012,

and 2014) and Stehrer (2012, 2013). All these methods included in their framework different




possibilities of exports and imports across countries. Johnson (2012) framework became the
foundation for Trade in Value Added method (TIVA). Koopman et al (2010, 2012, and 2014)
became the foundation for Value Added in Trade method (VAiT). Use of the above
mentioned methodologies on international Input- Qutput tables by several researches showed
that the degree of wvertical specialization has increased considerable especially in Asia.
Furthermore, many research findings underlined the importance of China as a downstream
country where intermediate inputs from upstream countries like Japan and South Korea are

processed for export to destinations like US and Western EU.

The next two chapters. Chapter 3 and Chapter 4. examine the changes in external linkages of
India with the rise in production networks. There is a scarcity of literature that examines this
1ssue. Few existing researches like UNENSCAP (2011). Yamashita (2012). Athukorala, P.
(2008, 2012) analyse India’ s participation in production networks using trade data. However
as we mentioned before. using only trade data has its limitations. To set the stage for research.
Chapter 3 “India's Intermediate Goods Trade in the Inter-regional Value Chain: An

Examination Based on Trade Data and BRICS dara™. uses both trade data and Input-Output

analysis to examine India’ s sales and purchases from foreign countries and brings out the
advantages of Input-Output tables by using the results of the research. For the Input-Output
analysis. this chapter uses BRICs 2005 Input- Output table provided by Institute of
Developing Economies (IDE). This IO table covers 25 industries for the following countries-
Brazil, Russia. India. China. US, Japan, EU. The main results of this chapter are as follows:

e Based on RIEIT trade data the share of iron and steel in India’s import basket was the
highest but based on IO analysis it does not figure among top industries with
backward linkages. This could be because the inputs of wron and steel industry are
produced and consumed in the industry of origin and industry of import respectively.
This result underlines the advantage of using input-output tables for our research.

e Overall backward linkages of the computer and electrical equipment and other
machinery industries are the highest. in spite of the fact that the share of these
mndustries 1s not so high in India’s trade basket based on trade statistics.

e A country wise look at India’s external backward linkages shows that EU takes the
first place. That 1s followed by China at the second place. The industries that have the
highest linkages with these countries are computer and electronic equipment. other

electronic equipment industrial machinery. transport equipment. and chemicals. 1n




that order.

The BRICS 2005 IO table is only available for one year. Therefore. we were not able to see
the transition in backward linkages of India overtime. The next chapter improved on Chapter

3 by using WIOD that provides International Input-Output tables from 1995 onwards.

In Chapter 4, we extended on Chapter 3 by using the World Input-Output tables. The
World Input-Output Database provides the walues of mput-output transactions among 35
industries for 27 EU countries and 13 other major countries in the world for the period from
1995 to 2011. First. we calculated the external backward linkages of India between 1995 and
2011. This helped us to see a clear transition in the pattern of backward linkages of India with
the growth of production networks. Next., we quantified the degree of vertical specialization
in Indian imports using VAIT (Value Added in Trade) method to identify the foreign and
domestic value added in Indian imports from its main trading partners. The results show an
increase in vertical specialization in Indian imports during the period under consideration.
The degree of vertical specialization was especially high in Indian imports from China.

Finally. we calculated the trade balance in value added terms of India with its main trading

partners using TIVA (Trade in value added method) and compared the results with gross
trade balance of India and those countries. The results from comparing the trade balance in
value added terms with gross trade balance show that gross trade balance exaggerates the
extent to India benefits from trade with its main trading partners. Some of important results of

our analysis are as follows:

e Result of External Backward Linkages: The domestic backward linkages of India
decreased i primary, secondary as well services mdustries. Conversely. external
backward linkages in these industries increased. However, the increase in external
backward linkages was most evident in secondary sector. The disaggregated result of
external backward linkage analysis clearly indicates a rise in the position of China in
India’s supply chain. While in 1995, Japan and Germany took the second place after
US m India’s external backward linkages. By 2011, the second place was taken over
by China. This was especially true m the case of secondary mdustries like Basic
Metals and Fabricated Metal: Machinery, Nec: Electrical and Optical Equipment:

Transport Equipment. Manufacturing, Nec & recyeling. The external backward




linkages were highest in WIOD industry classifeationlé (Manufacturing., Nee &
recycling).

¢ Result of Value- Added in Indian Imports: An examination of foreign value added
(FVA) content in Indian mmports from its two main partners China and US showed
that FVA content in Indian imports from these countries inereased in both countries.
In the case of China. FVA in secondary industries was significantly higher than
primary or service industries. Among the secondary industries. the FVA content was
the highest in Electrical and Optical Equipment industries. A country disaggregation
of Indian mmports from US and China shows that in the case of US. the share of
Chinese FVA in Indian mmports from US increased. In the case of Indian imports
from China. the share of US and rest of the world increased while the share of value
added content of Japan. Korea and Taiwan decreased.

e Result of Trade in Value Added: We compared the gross and value added trade
balance of India with China and US to find that for both countries the trade deficit in
value added terms was much larger than gross trade balance. With US. India had a
trade surplus in gross terms, however this turned into a huge trade deficit in value
added terms. This trade deficit 1n value added terms was particularly significantly in

the case of services industries. With China, India had a deficit in both value added

terms and gross trade terms. However. the deficit in value added was much higher

than the deficit 1n gross terms, the highest of which was in the secondary sector.

Our results from external backward linkage analysis showed that China’s position in the
value chain of India increased between 1995 and 2011. This result was expected given
that China’s position as supplier of manufacturing goods rose during that period. From
our results of analysis on value-added in Indian imports. we could see that there was an
mnerease i FVA in Indian imports from China. This confirms the results of previous
literature like Dean et al (2008). Baldwin and Gonzalez (2013). Johnson (2014),
Koopman et al (2008, 2010, 2012, 2014), Strehrer (2012), Kuboniwa ( 2014) and
Inomata (2013) who wusing international Input- Output tables have shown that Chinese
exports contain high degree of imported components. With respect to foreign value
added in Indian mmports from China, our results pointed to one novel finding. Previous

literature have underlined the importance of China as a downstream country where




mtermediate inputs from upstream countries like Japan and the four dragons( Singapore.
Hongkong, Taiwan. Korea) are processed for export to various destinations especially
US and EU ( Baldwin’s Factory Asia argument)’. Following from those results, we
expected that the foreign value added mn Indian imports from China will have high
foreign value added of Asian countries like Japan and four dragons. However, our
analysis showed that there is high value added content of the United States in Indian
imports from China amounting to as much as 50% of total foreign value added in Indian
mmports from China. The pattern remains the same across prumary, secondary and service
industry classifications. This shows that China’s procurement pattern for India is
different from the usual pattern in Asia. This finding also points to the extent to which
India is linked to the United States. Not only does India have direct linkages to United
States (as seen from the results of External Backward Linkages) but it also has indirect
linkages to the United States through China as almost half of the foreign value added in
Indian imports from China comes from the United States(as seen from the results of

Value- Added i Indian Imports).

The last chapter of this thesis, Chapter 5 “Examining the effect of Exchange Rate on

Bilateral Trade Balance” examines the effect of changes in exchange rate on trade balance

! For details see Chapter 3 Section 1.

for the case of India. India’s trade balance has persistently been in deficit in spite of a
depreciating rupee. This raises concerns over the responsiveness of its trade flows to
exchange rate changes. Often in the literature on this field. aggregate trade balance 1s used to
see the responsiveness of trade to exchange rate. We argue that aggregate trade balance may
not be good representation to ascertain the effect of exchange rate changes. This 1s because
aggregate trade balance does not account for the bilateral differences in exports and imports
across trading partners. Using monthly time series for the period 1991 to 2014, we examine
the ability of exchange rate to affect bilateral trade balance of India with its six main trading
partners. United States, China, United Kingdom. Germany, Japan and South Korea using
Bonds testing method and the Auto Regressive Distributed Lag Model (ARDL) developed by
Pesaran et al(2001). Our results find that in the short run. except i the case of South Korea.

the bilateral real exchange rate does not have a statistically significant effect on India’s trade




partners. United States. China, United Kingdom. Germany. Japan and South Korea using
Bonds testing method and the Auto Regressive Distributed Lag Model (ARDL) developed by
Pesaran et al(2001). Our results find that in the short run. except in the case of South Korea.
the bilateral real exchange rate does not have a statistically significant effect on India’s trade
balance with any of its main partners. Furthermore. our results found no evidence to support
the J curve hypothesis in any of the six countries. In the long run, currency depreciation can
lead to improvement of trade balance only in the case of US and South Korea. In the case of
Germany. currency depreciation worsens the trade balance even in the long run. In the case of
all other countries including China, there 1s no statistically significant effect of real exchange
rate on trade balance in the long run.

In a nutshell, in this thesis we tried to examine India’s external linkages and trade
through an analysis of value chains and the effect of exchange rate. One main conclusion
that emerges from all the above chapters 1s that India’s position in the Asian production
networks 1s more of a buyer than of a supplier. The result of external linkages based on Input-
Output Analysis show that India’s external backward linkages have increased, especially in
secondary industries. In the long run. this can be a disadvantage for a country with a growing
population like India. This 1s because the secondary sector i1s one of the strongest
employment creating sectors of any developing economy:.

In this thesis, we also found that even though in gross trade terms India has a large
surplus with United States. in value added terms India has a big deficit with United States. An
industry wise break-up of this trade deficit in value added terms shows that 1t 1s the highest in
the services industries. This can raise concerns as to what extent does India really benefit
from its services trade with the US. Moreover, often there are claims that Indian services
industry adversely affects employment in United States. However, our result of India’s value
added trade deficit 1 services sector with United States shows that United States gets

considerable amount of value added from its trade with India.

Finally. about the responsiveness of trade flows to exchange rate, 1t was apparent that
response of trade flows to exchange rate varies across trading partners. We found that real
exchange rate fails to play a significant role on trade balance in the long run in three out of
six countries and in the short run in five out of six countries. There can be many reasons for
this. One possible reason could be that firms either in the foreign country or in India have a

pricing behaviour in the market such that they do not change their prices in response to




relative price changes. making supply relatively inelastic even in the long run. Second
possible reason could be due to the nature of the commodities which are traded. Some type of
goods may be less sensitive to exchange rate changes than others. For instance. the effect of
exchange rate changes could be different on intermediate goods and final goods. Intermediate
goods have relatively less substitutability, and this makes demand for them less responsive to
exchange rate changes. For instance. the effect of exchange rate changes could be different on
mtermediate goods and final goods. Intermediate goods have relatively less substitutability.
and this makes demand for them less responsive to exchange rate changes. India trades with
China mostly in intermediate goods: this could be one reason why the effect of real exchange

rate 15 not statistically significant in determining trade flows.

One limitation of this study is that we could not see the linkages between India and the
ASEAN countries because of limitation of data. It would be interesting to examine this when
data is available. Another promising way in which this research can be extended is by
analysing the factor content of trade in the external linkages of India. The SEA (Socio
Economic Accounts) database of WIOD that provides details on labour used to produce a unit
of output will be very helptul for this study. Another avenue for future research 1s to examme
the differential effect of changes in exchange rate on intermediate goods and final goods can

also be an interesting area for future research.
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