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ABSTRACT

This paper examines the impact of local parts suppliers’ long-term transactions with
domestically-located foreign assemblers in the Indian automotive industry on their
participation in global value chains (GVCs). We used data from the Directory of the
Automotive Component Manufacturers Association of India (ACMA) for 1997-2016, which
includes information on each part supplier’s transactions with specific assemblers. The
estimation results indicate that continuous transactions with foreign assemblers allow local
suppliers to climb up the ladder of GVCs. In particular, two giant assemblers (Suzuki and
Honda) play a significant role in enhancing the ability of local parts suppliers in India to export

their products to overseas parts suppliers and assemblers.
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INTRODUCTION

Foreign direct investment (FDI) inflow to developing countries has been increasing,

particularly since 1980. In 2012, FDI to developing countries exceeded the FDI to developed



countries. There has been a recent phenomenon of integrating parts suppliers in developing

countries into global value chains (GVCs), which accrue benefits to developing countries from

increased value-added, employment, and exports (UNCTAD 2013). However, it is unclear

how the expansion of multinational corporations (MNCs) into developing countries affects the

participation of parts suppliers in developing countries in GVCs.

Many studies have shown that the transfer of valuable information or knowledge from

the international activities of MNCs to domestic firms plays a critical role in technological

progress and economic development in developing countries (Murakami and Otsuka 2020).

The strands of research on this can be broadly divided into those from an FDI or GVC

perspective. Many FDI studies have explored the impacts of the presence of FDI on the

performance of local firms by examining the spillover effects of technological knowledge. For

example, according to a meta-analysis by Havranek and Irsova (2011), which examined 3,626

estimates obtained by more than 100 economists, the presence of FDI significantly affected the

productivity of local firms in upstream industries. This is known as the backward linkage effect.

However, how the spillover of useful knowledge takes place is seldom analyzed in the FDI

literature.

On the other hand, GVC research has shown how international transactional linkages

play a crucial role in transferring technological knowledge from foreign to local firms in



developing countries. Such knowledge transfer leads to the upgrading of local firms’ products,

production processes, and functions (Gereffi 1994, 1999; Kaplinsky 2000; Humphrey and

Schmitz 2002a, 2002b). Several empirical studies suggested that the relational transactions

between global buyers and local producers in developing countries stimulate local firms’

learning and innovation activities (Schmitz and Nadvi 1999; Schmitz and Knorringa 2000;

Gereffi, Humphrey, and Sturgeon 2005; Giuliani, Rietrobelli, and Rabellotti 2005).

To our knowledge, neither FDI nor GVC studies have explored the participation of

local parts suppliers in GVCs. It must be emphasized that, as a prerequisite for local firms to

participate in the GVCs, their production capacity and product quality must improve and meet

global standards. When local firms fail to satisfy such standards fully, they are likely to export

spare parts by arm’s length transactions at best. Local firms can export their products to

overseas parts producers and assemblers when they satisfy the standards. It is quite possible

that learning from foreign firms in the country and from global buyers can lead to the upgrading

of local firms’ production activities, thereby helping them meet the standards. Therefore, we

examined the long-term transactional relationship between foreign assemblers and local parts

suppliers and the export of parts to overseas spare part markets, parts suppliers, and assemblers.

This paper uses the words “foreign” and “overseas” differently. Foreign suppliers and

assemblers are foreign-owned companies located in India. In contrast, overseas suppliers and

assemblers are companies located outside India.



The first contribution of this study showed that repeated transactions between foreign
and local firms contributed to the increased sale and export of local firms’ products, which
suggests that continuous transactions are associated with the transmission of knowledge and
technology from foreign to local firms. This paper’s second and novel contribution is to
demonstrate that long-term transactions between foreign assemblers and local parts suppliers
in the Indian automotive industry promote suppliers’ participation in GVCs during 1997-2016,
starting from the export of spare parts, proceeding to the export of parts to overseas parts
suppliers, and further to overseas assemblers. Third, this study indicates that information
spillovers from foreign assemblers to local parts suppliers tend to occur primarily in industrial

clusters.

The Indian automotive industry is growing at an impressive speed in terms of
production.! Foreign assemblers play a critical role in such production expansion, as in other
developing countries. In particular, Suzuki and Honda are the most significant players in the
car and two-wheeler markets, respectively. In the expansion of the Indian car and two-wheeler
markets, the development of local parts suppliers contributed to the stable procurement of high-
quality but low-cost parts by foreign assemblers. It has been indicated that knowledge

spillovers occur in the Indian manufacturing sector, where the presence of foreign firms seems

L In this paper, the term "automotive industry" is used to include both the car and the two-wheeler industries.



to improve the productivity of local firms (Kathuria 2001; Fujimori and Sato 2015; Fujimori

Furuta, and Sato 2021). However, those studies do not explicitly consider the impact of

transactions of local firms with foreign firms on the participation of local firms in GVCs.

Whether the mere presence of foreign firms or continuous transactions with local firms is

critically important in technology transfer to local firms is the key emerging issue given the

fast growth in the international procurement of parts from local firms in developing countries.

In particular, it would be useful to consider the participation of local parts suppliers in the

GVCs of the world’s leading car and two-wheeler production areas in developing countries,

such as India.

This article is organized as follows. The background history of the Indian automotive

industry is discussed. Then, we descriptively examine the participation of local parts suppliers

in India in GVCs. The estimation method is explained, and the estimation results are then

presented. Last, a summary of the significant findings of this study and their policy implications

are provided.

BACKGROUND OF THE INDIAN AUTOMOBILE INDUSTRY

This section discusses the history of the entry of foreign firms into the Indian car and

two-wheeler industries, their roles in these industries, and the regulations governing them.



Overview of the Indian Car Industry

India produced 5.2 million vehicles in 2018, including 4.1 million passenger cars and

1.1 million commercial vehicles. It is the third-largest producer in the world (OICA 2020).

Although local automobile companies, such as Mahindra & Mahindra and Tata Motors,

compete with foreign automobile assemblers, the foreign assemblers’ market shares in the

automobile industry are significantly large. We will therefore review the history of their entry

into the industry.

The car industry’s development was promoted as a major component of the import

substitution policy implemented since India’s independence in 1947. Under the policy, the

Hindustan Ambassador, produced by Hindustan motors, and the Padmini, produced by Premier

Automobiles Limited, dominated the Indian passenger car market. Because of the oligopolistic

and protected market, the quality of the products was not improved, and these assemblers

continued to produce the same model for a long time. Significant changes occurred in the 1980s,

which were marked by the establishment of the joint venture of a public sector enterprise,

Maruti Udyog Limited, with Japanese carmaker Suzuki. This company, Maruti Suzuki India

Limited, successfully produced low-priced, fuel-efficient, and reasonably high-quality

automobiles. None of the foreign assemblers except Suzuki were allowed to enter the Indian

passenger car market, so Maruti Suzuki was an institutionally guaranteed monopolist (Barnes



2018; Bhargava 2010; Chatterjee 1990; D’Costa 1995; Horn, Forsans, and Cross 2010;

Humphrey 2003; Kumaraswamy et al. 2012; Okada 2004; Suzuki 2009).

The auto parts industry is one of the fastest-growing sectors of the Indian
manufacturing industry. Before the establishment of Maruti Suzuki, parts production
techniques and the quality of products were outdated. Therefore, Maruti Suzuki launched a
parts manufacturer development program to guide and train local parts companies to meet local
content regulation of the Indian government (Bhargava 2010; Kumaraswamy et al. 2012;
Okada 2004; Suzuki 2009). The following section shows that the number of parts suppliers that

produced automobile parts increased significantly during the last two decades.

Since economic liberalization in 1991, restrictions on foreign investment have been
progressively relaxed.? These shifts in automobile policy spurred foreign automakers’ entry
into the Indian market: GM and Mercedes-Benz in 1994, Ford and Honda in 1995, Hyundai in
1996, and Toyota in 1997 (Barnes 2018; Kumaraswamy et al. 2012). In 1997 the Indian
government implemented an automobile policy that strengthened local content regulations.

This strict regulation led to a decline in exports, except for spare parts, in the late 1990s to meet

2 Liberalization was initiated in 1991 with the automatic approval of up to 51% foreign investment share in the
automobile industry. Until then, foreign investment had been limited to 40% under the amendment of the
Foreign Exchange Regulation Act of 1973. Furthermore, in 1993, the licensing system for automobile
manufacturing was abolished, leaving automobile manufacturers free to make their own business decisions
regarding the renewal and expansion of production facilities. In addition, the so-called local content
regulation, “Phased Manufacturing Plan (PMP),” that obligated automakers to procure parts domestically,
was abolished, allowing for the free import of parts and capital goods (Barnes 2018; Kumaraswamy et al.
2012).



high local content. In 2001, the restricted automobile policy of 1997 was repealed after a

dispute settlement was taken for violating the World Trade Organization agreement (Barnes

2018; Bhargava 2010; WTO 2001).

After the intensification of competition induced by the new entry of internationally-

renowned automobile companies, the market share of Maruti Suzuki decreased by 50%.

Nevertheless, it is remarkable that Maruti Suzuki still maintains nearly 50% market share today

(SIAM various years). Therefore, Suzuki is regarded as the most influential foreign automobile

company for enhancing the capabilities of India’s car industry as a whole.

Overview of the Indian Two-Wheeler Industry

In 2018, India produced 24.5 million two-wheelers, surpassing China, and became the

world’s largest producer (SIAM 2021). While foreign companies, especially Japanese

companies such as Honda, are leading the Indian two-wheeler industry, this industry is unique

in that local two-wheeler assemblers are performing well and competing fiercely with Japanese

companies, unlike Thailand and Indonesia. The following discussion will examine the factors

that led to this situation in India.

Since India’s independence, foreign two-wheeler assemblers have been involved in

the Indian market through exports and technological tie-ups with Indian assemblers due to the

import substitution policy. This trend continued until 1982, when deregulation allowed foreign



firms to begin motorcycle production and expand capital investment in India. As a result, TVS
Motor Company began production of two-wheelers in 1982 as a joint venture with Suzuki. In
1984, Honda entered the Indian two-wheeler market through two joint ventures: Kinetic Honda,
a joint venture with Kinetic Engineering to produce scooters, and Hero Honda, a joint venture
with Hero Cycle to produce motorcycles. Bajaj Auto also formed a technical alliance with
Kawasaki Heavy Industries in two-wheelers. Thus, in the 1980s, joint ventures between
Japanese and local manufacturers led to the substantive development of the Indian two-wheeler
industry (D’Costa 1995; George, Jha, and Nagarajan 2002; Roy and Miglani 2018; Saha and

Chattopadhyay 2015).

Subsequently, further deregulation after 1991 facilitated the dissolution of joint
ventures and the independent operations of foreign companies in the two-wheeler industry.® In
1999, Honda started Honda Motorcycle & Scooter India Pvt. Ltd. (HMSI) as a wholly-owned
subsidiary after dissolving its joint venture with Kinetic. In 2001, Yamaha dissolved its capital
tie-up with Escorts, and Suzuki also did so with TVS Motor Company. At the end of 2010,

Honda dissolved its joint venture with Hero Cycles. As a result, Honda consolidated its two-

3 Notable motorcycle industry policies following full liberalization in 2001 include the Auto Policy
(Government of India 2002), the Automobile Mission Plan (Government of India 2007), and the 2013
National Electric Vehicle Mission Plan (Government of India 2013). These policies cover four-wheel
vehicles as well as two-wheelers. In 2002, the Auto Policy was promulgated, which aimed to make India a
global center for automobile production. The Auto Policy was groundbreaking in that it stated the
elimination of the existing restrictions on foreign ownership and compliance with the World Trade
Organization (WTQO) Agreement, which means the elimination of local content restrictions explicitly.



wheeler production into HMSI, and Hero Honda changed its name to Hero MotoCorp to
become an independent two-wheeler production company of Hero group. (Saha and

Chattopadhyay 2015; Roy and Miglani 2018).

Hero Honda dominated the two-wheeler market in India, accounting for more than
70% market share before the dissolution of its joint venture in 2010. Since 2011 the market
share of HMSI has reached more than 20%. In contrast, Hero MotoCorp has decreased its
market share to less than 50% (SIAM various years). Therefore, Honda is regarded as the most

influential foreign company affecting the market structure of India’s two-wheeler industry.

PARTICIPATION IN GLOBAL VALUE CHAINS (GVCs)

We used data from the Directory of the Automotive Component Manufacturers
Association of India (ACMA) for 1997-2016. This data set contained corporate information
about the address of plants, sales turnover, export value, number of employees, the destination
of export, and the main domestic and foreign customers. The number of companies registered
in ACMA increased from 461 in 1997 to 782 in 2016. The firms belonging to ACMA account

for 85% of the Indian auto parts industry’s sales at present.

In this paper, we categorized local parts suppliers by the degree of their participation

in GVCs as follows: Category 1 - domestic supplier, Category 2 - exporter of spare parts
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through arm’s length transactions, Category 3 - exporter to overseas suppliers, and Category 4

- exporter to overseas assemblers. Note that exporters from Categories 2 to 4 also supply parts

to local assemblers and domestic markets. The degree of participation in GVCs is supposed to

increase from Category 1 to Category 4 so that an exporter belonging to Category 2 supplies

parts to domestic and foreign parts markets, an exporter belonging to Category 3 may supply

spare parts abroad and domestically, and an exporter belonging to Category 4 supplies parts

not only to overseas assemblers but also to overseas parts suppliers and spare parts markets, as

well as domestic markets.

Figure 1 shows the number of companies by their degree of participation in GVCs

during 1997-2016. The number of companies exporting to the spare parts market decreased

from 1999 to 2003 precipitously, while the number of companies supplying parts to overseas

suppliers and assemblers increased, particularly since around 2005. The number of companies

increased steadily from 326 in 2010 to 429 in 2016. Notably, only 41 companies supplied parts

directly to foreign assemblers in 1997, but 196 companies did so in 2016, implying that many

local parts producers have become first-tier suppliers.

11
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Figure 1. Number of local parts suppliers by the degree of GVCs participation
Source: ACMA (2016)

Figure 2 shows the percentage of local parts suppliers that have transactions with

Indian assemblers but not with foreign assemblers by their degree of participation in GVCs.

There were 468 parts suppliers to Indian assemblers in 1997 and 782 in 2016. In the late 1990s,

about 30% of them exported spare parts, but the percentage decreased to less than 10% in the

2000s. In the early 2000s, the percentage of domestic supply increased. However, since the late

2000s, the proportion of the domestic supply has stabilized at around 50%. On the other hand,

the percentage of companies supplying to overseas suppliers has been roughly 30%, and that

of overseas assemblers has been about 10% since around 2006.
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Figure 2. Degree of participation in GVCs of local suppliers
that have transactions with Indian assemblers

Source: ACMA (2016)

In contrast, Figure 3 shows the proportion of suppliers that have transactions with
foreign assemblers in India and participated in GVCs has increased throughout the period under
study. There were 223 such suppliers in 1997, but its number reached 436 in 2016. The
proportion of spare parts exporters at arm’s length has been almost nil since 2003. Exporters
to overseas parts suppliers have remained stable at about 30% or slightly less. Remarkably the
proportion of suppliers who export their products to overseas assemblers has increased

significantly, in contrast to the declining trend of suppliers who supply to local assemblers.
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have transactions with foreign assemblers
Source: ACMA (2016)

From the above descriptive analyses, it seems reasonable to hypothesize that
transactions with foreign firms are the driving force for local suppliers participating in GVCs.

To verify this, statistical analyses were performed. Results are reported in the next section.

ESTIMATION METHOD

Key Variables

The ACMA data contains the names of customers, not only those of domestic parts
suppliers and assemblers but also those of overseas parts suppliers and assemblers.
From this data, we could identify with whom a local parts supplier deals, whether a
local or foreign assembler or overseas assembler. We could also obtain information
about which countries a company exports spare parts to. This information made it
possible to identify the degree of participation in GVCs, as discussed earlier. It is
important to note that exporting to overseas assemblers meant the highest level of GVC
participation. Exporting to overseas parts suppliers was assumed to be the second
highest level, followed by the export of spare parts at arm’s length transactions. These
were assumed to be a higher level of GVC participation than domestic supply. Thus, we

14



defined the degree of GVC participation as zero in the case of Category 1, one in
Category 2, two in Category 3, and three in Category 4. Table 1 shows statistics of GVC
participation and other key variables used in the regression analysis, which are
averages from 1997 to 2016.Table 1. Descriptive statistics of main variables

Variable Sample Mean Standard Min Max
Size Deviation

Sales (thousand USD) 8,122 18,576.83  50,467.21 0 1,548,525

Export (thousand USD) 8,122 2,583.73 16,883.21 0 561,826

Degree of GVC participation 8,122 1.26 1.23 0 3

Labor productivity (thousand 8,122 27.24 76.35 0 5,465

uUSD)

Number of transactions with

(1) foreign and local (or
Indian)assemblers
Foreign assemblers 8,122 2.60 3.31 0 15

Indian assemblers 8,122 3.30 3.49 0 13

(2) each foreign assembler
group (by country or

region)
Japanese assemblers 8,122 2.42 3.19 0 15
Korean assemblers 8,122 0.84 1.67 0 13
American assemblers 8,122 1.17 2.02 0 13
European assemblers 8,122 1.30 2.08 0 13
(3) each specific foreign
assembler
Suzuki 8,122 1.38 2.80 0 15
Honda 2-wheeler 8,122 0.85 2.29 0 13
Hyundai 8,122 0.43 1.61 0 13
GM 8,122 0.65 1.94 0 13
Ford 8,122 0.53 1.82 0 13
Other FDI in India 8,122 1.32 2.11 0 13
Proximity with*
Suzuki 8,122 0.07 0.25 0 1
Honda 2-wheeler 8,122 0.02 0.12 0 1
Hyundai 8,122 0.03 0.17 0 1
GM 8,122 0.05 0.21 0 1
Ford 8,122 0.05 0.21 0 1
Production volume (million)
Suzuki 6,820 9.49 3.33 3.75 14.14
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Honda 2-wheeler 7,484 38.96 15.07 3.78 70.57

Hyundai 6,820 4.89 1.71 1.54 6.45
GM 6,820 0.55 0.34 0.11 1.12
Ford 6,820 0.54 0.35 0.19 1.19

Source: ACMA (2016)

Note: * “Proximity” is a dummy variable that takes 1 if the parts supplier is located in the same or an adjacent

district as the assembler in question, while it takes 0 otherwise.

The ACMA data also contained sales and exports, which can be assumed to be

measures of firm performance. Thus, they were used as the dependent variables in the

regression estimation. We considered a model including firm heterogeneity, a recent trend in

international economics typified by Melitz (2003). Specifically, we controlled for firm

heterogeneity by the logarithm of labor productivity computed by dividing sales by the number

of employees.

This study postulates that local suppliers’ long-term relationships with foreign-owned

assemblers improved their performance. To measure the length of transactions, we used the

“number of years for which transactions with assemblers have been made.” We used panel data

to indicate how long a supplier has been engaged in business with the same assembler. For

example, suppose a parts supplier had transactions with Suzuki for three years in the past years.

In that case, the indicator “number of transactions with Suzuki” is 3. We take a one-period lag

of this variable in the estimation equations to reduce the likelihood of reverse causality from

suppliers to assemblers. The performance of local parts suppliers would improve if knowledge

16



was transferred and guidance was provided from the foreign firm as a result of parts

transactions over an extended period.

This study also examined the possible impacts of regional information spillovers. For

this purpose, we used locational information on the major assemblers and local parts suppliers.

Since the ACMA data contains factory addresses, we defined “proximity” as the location of

the parts supplier and major automobile or two-wheeler assemblers in the same and adjacent

districts. We argue that the production volume of cars and 2-wheelers in proximate districts

positively affects information spillover and is a better indicator than the mere presence of

foreign firms in India, which is a geographically large country. Furuta, Sato, and Otsuka (2019)

show that sales and exports of parts suppliers increase in districts adjacent to car assemblers

using district-level data in the Indian automotive industry. However, in that analysis, only the

impact of regional production and proximity was considered, not the individual supplier’s

locational proximity to nearby and adjacent assemblers. Therefore, this study is unique in

distinguishing between the impact of transactions on parts suppliers and the spillover effects

possibly arising from locational proximity.

The following section describes how these variables were used to examine whether

local parts suppliers had increased sales and export and improved participation in GVCs

through transactions with foreign assemblers or information spillover.
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Estimation Functions

We estimated the following regression function using company-level data:

Vie =a+a; +a + z Bj = No.of transaction;j, + fB; * Labor productivity; ; + &g, (1)
J

where y;; is the outcome variable, such as the value of sales, the value of export, or the
degree of participation in GVCs of supplier i in year t; and a; is a time dummy. The value of
sales takes the logarithm, and the value of export takes the inverse hyperbolic sine
transformation because there are firms that do not export at all. No. of transaction;j._, is
the number of years during which transactions of supplier i with assembler j in year t-1 took
place. Three specifications were used to examine the robustness of the estimation regarding
the type of assemblers. In the first specification, we combined all foreign assemblers into one
group and distinguished them from Indian assemblers. In the second specification, foreign
assemblers were grouped by origin (i.e., Japanese, Korean, American, European, and
Indian).* Finally, in the third specification, we distinguished among Suzuki, Honda two-
wheeler, Hyundai, GM, Ford, Japanese assemblers other than Suzuki and Honda two-
wheeler; other foreign assemblers other than Hyundai, GM, and Ford; and Indian assemblers.

The last specification was the most accurate, but identifying the impacts was difficult because

4 Japanese assemblers include Suzuki, Toyota, Honda car, Honda two-wheeler, Nissan, Isuzu, Yamaha,
Kawasaki, Suzuki two-wheeleer, and Mazda. Korean assemblers include Hyundai, Daewoo, and Kia.
American assemblers include GM and Ford. European assemblers include BMW, Daimler, Fiat, Mercedes,
Piaggio, Skoda, Volvo, Volkswagen, and Scania. Indian assemblers include Tata, Mahindra, Royal, Bajaj,
Force Motor, Hero, Hindustan Motor, JBM Auto, Scooters India, TVS, VE Commercial Vehicles, Ashok
Leyland, Eicher Motor, and Cummins India.
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of the relatively small number of observations in specific assembler categories. In all
estimations, we included Labor pro; ¢, which is the log of labor productivity of supplier i in

year t, in order to control for the firm’s heterogeneity, following Melitz (2003).

To examine the effect of regional information spillovers, we added a proximity variable

to the estimation of equation in (1). The estimation equation is as follows:

Yitr=a+a +a+ Z Bj * No.of transaction;j;_, + Z Br * Production volumey, )
I k

+ Z By * Production volumey, * Proximity;, + B; * Labor productivity; ; + €4,
K

where Production volume,, is the production volume of major assembler k in year t;> and
Proximity;, takes 1 if the location of a parts supplier i and major assembler k is the same
district or adjacent district, while it takes 0 otherwise. The interaction term of the production
volume with proximity is expected to indicate whether the supplier gains additional benefits
from increased production by nearby assemblers. An implicit assumption is that the
information spillover is larger when a local firm is located near large assemblers. We could
not identify the independent effect of proximity because we applied the company-level fixed

effect model to control for the effects of unobservable company-specific factors.

5 We could access the data on the assemblers’ production volume only from 2003, except for Honda two-
wheeler.
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As shown in Figures 1 to 3, a significant transition in the degree of participation in GVCs
among Indian automotive industries occurred from 1997 to 2016. Most of those suppliers
appear to be increasing their participation in higher-level GVCs. However, the fixed effects
model treats the degree of participation in GVCs as a cardinal number, even though it was an
ordinal number when we used this variable as a dependent variable in the regression analysis.
This is, however, likely to be problematic as an estimation method. To address this concern,
we applied the fixed ordered logit model to estimate the effects using the “blow-up and
cluster” estimator developed by Baetschmann, Staub, and Winkelmann (2015). In the ordered
logit model, the observed degree of participation in GVCs (y;) is tied to the latent variables
(i) by a measurement model that divides y; into four ordinal categories according to the

following estimates of cut-off-points (y;):

Yie' = a; +ap + Z Bj * No.of transaction;;; + B, * Labor productivity;  + u;
J

0 = Domestic supplier if y;;* <y,
1 = Exporter of spare parts, arm’s length if v, < yit" <V>
Yit = 2 = Exporter to overseas suppliersif y, < yi:* Z v3 ®3)
3 = Export to overseas assemblers if y; < y;i*

where error terms are assumed to be logistic. Maximum likelihood estimation was performed.

ESTIMATION RESULTS

Table 2 shows the regression results of the impact of years of transactions with

foreign or local assemblers on a supplier’s performance. The results indicate that the number
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of years of transactions with foreign and local (or Indian) assemblers is positively related to

suppliers’ sales (see second column). As for export volume shown in the third column, it

decreases when transactions with local assemblers increase. In contrast, it increases when the

length of transactions with foreign assemblers increases. It is worth noting that suppliers’

labor productivity is positively related to the value of export, which is consistent with the

prediction of international trade theory regarding firm heterogeneity (Melitz 2003). The result

in the fourth column indicates that the longer the relationship with foreign assemblers, the

higher the degree of participation in GVCs. Qualitatively the same result is obtained in the

last column using fixed-order logit estimation. However, we do not find that the degree of

suppliers' participation in GVCs increases with longer transactions with local assemblers.

These results indicate that long-term transactions with foreign assemblers encourage

suppliers to export and participate in the GVC.

Table 2. Impact of transactions with foreign and local assemblers on local parts
suppliers’ sales, exports, and degree of participation in GVCs

Fixed

. Export Degree of Degree of
Variable (Inverse GVC GVC
Log of Sales Hyperbolic Participation  Participation
Sine
Transform)

No. of transactions with 0.0371*** 0.0975*** 0.0281*** 0.0804*
foreign assemblers (0.0033) (0.0159) (0.0072) (0.0475)
No. of transactions with 0.00894** —-0.0317* —0.00303 —0.0353
Indian assemblers (0.0040) (0.0189) (0.0086) (0.0571)
Log of labor productivity 0.859*** 0.428*** 0.0213 0.0415
(0.0079) (0.0376) (0.0171) (0.0807)
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Constant 6.640*** —1.046*** 0.705***

(0.0799) (0.3810) (0.1730)
Year dummy Yes Yes Yes Yes
Observations 8,122 8,122 8,122 12,671
R-squared 0.724 0.119 0.049
Number of local suppliers 1,371 1,371 1,371

Source: ACMA (2016)
Note: Values in parentheses indicate t-statistics; *, **, *** mean statistically significant at 10%, 5%, and 1%

levels, respectively.

Although the relationship with foreign assemblers is important for a supplier’s

performance, as revealed in the previous results, the aggregation of all foreign assemblers is

ad hoc. In the following estimation, we distinguished the foreign assemblers into four groups

by country or region (i.e., Japanese, Korean, American, and European). Table 3 shows the

regression results on the impact of the number of years of transactions between each foreign

assembler group and local assembler on a local parts supplier’s performance. In the second

column, an increase in the number of years of transactions with each group of assemblers,

except with Korean assemblers, significantly increased suppliers’ sales. As for export value

in column (2), the number of years of transactions with Japanese and European assemblers is

positively related to local parts suppliers’ performance. Somewhat unexpectedly, that of

Korean assemblers is negatively related.

Interestingly, the degree of participation of suppliers in GVCs increases only with

longer transactions with Japanese assemblers, as shown in the fourth and last columns. These

results suggest that the impacts on local parts suppliers vary depending on the country or
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region of the FDI. In particular, the role played by Japanese assemblers in facilitating local

suppliers’ export and participation in GVCs is significant.
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Table 3. Impact of transactions with each foreign assembler group (by country or
region) on local parts suppliers’ sales, exports, and degree of participation in

GVCs
Variables Fixed Effects Fixed Ordered
Logit
Export Degree of GVC Degree of GVC
(Inverse Participation Participation
Log of Sales Hyperbolic
Sine
Transform)
No. of transactions with
Japanese assemblers 0.0191*** 0.0703*** 0.0337*** 0.1010**
(0.0034) (0.0163) (0.0074) (0.0486)
Korean assemblers -0.00539 —0.0747*** -0.00732 -0.0159
(0.0054) (0.0256) (0.0116) (0.0604)
American assemblers 0.0191*** 0.00655 -0.00774 -0.0262
(0.0049) (0.0233) (0.0106) (0.0582)
European assemblers 0.0233*** 0.0615*** 0.00533 0.00184
(0.0044) (0.0210) (0.0095) (0.0567)
Indian assemblers 0.00734* -0.0241 —0.00186 -0.0295
(0.0040) (0.0192) (0.0087) (0.0575)
Log of labor 0.859*** 0.426*** 0.0206 0.039
productivity (0.0079) (0.0376) (0.0171) (0.0808)
Constant 6.664*** —1.029*** 0.724***
(0.0799) (0.3820) (0.1740)
Year dummy Yes Yes Yes Yes
Observations 8,122 8,122 8,122 12,671
R-squared 0.724 0.12 0.05
Number of local 1,371 1,371 1,371

suppliers

Source: ACMA (2016)
Note: Values in parentheses indicate t-statistics; *, **, *** mean statistically significant at 10%, 5%, and 1%

levels, respectively.

Having found different impacts of transactions with each foreign assembler group in

Table 3, we now examine which particular foreign assemblers strongly affected the

performance of local parts suppliers. Table 4 shows the impact of each major foreign
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assembler (i.e., Suzuki, Honda two-wheeler, Hyundai, GM, and Ford) in the Indian

automotive industry on supplier performance. Suppliers’ sales increased with a more

extended transaction with Honda two-wheeler, other Japanese, and other FDI. The export

value of suppliers increased when it had a longer transaction with Honda two-wheeler and

other FDI.

Interestingly, the degree of GVC participation of a supplier increased when it

transacted with Suzuki and Honda two-wheelers for longer periods (see the fourth column).

The result in the last column, applying fixed ordered logit estimation, also confirms the

increase in the degree of GVC participation of local parts suppliers with the longer

transaction with Suzuki and Honda two-wheelers. These results indicate that these two major

assemblers of cars and two-wheelers promote the GVC participation of local suppliers with

which they have long-term transactions.
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Table 4. Impact of transactions with each specific foreign assembler on local parts
suppliers’ sales, exports, and degree of participation in GVCs

Fixed Effects Fixed
Ordered Logit
_ Export Degree of Degree of
Variables (Inverse GVC GVC
Log of Sales Hyperbolic Participation  Participation
Sine
Transform)
No. of transactions with
Suzuki 0.0017 0.00214 0.0221*** 0.0717*
(0.0094) (0.0388) (0.0124) (0.0419)
Honda two-wheeler 0.0145** 0.0754*** 0.0315*** 0.0851**
(0.0072) (0.0290) (0.0128) (0.0378)
Hyundai 0.0029 —-0.0311 —0.0286*** -0.0808
(0.0049) (0.0233) (0.017) (0.0519)
GM 0.00877 —-0.0197 0.0060 —0.0088
(0.0084) (0.0365) (0.0152) (0.0482)
Ford —-0.0047 -0.0308 -0.0823 -0.0263
(0.0109) (0.0402) (0.0159) (0.0468)
Other Japanese 0.0181* 0.0341 0.0082 0.0392
(0.0101) (0.0606) (0.0183) (0.0674)
Other FDI 0.0334*** 0.0788* 0.0098 0.0188
(0.0106) (0.0468) (0.0154) (0.0520)
Indian 0.0102 -0.0153 0.00103 -0.0215
(0.0107) -0.0425 (0.0145) (0.0562)
Log of labor productivity 0.858*** 0.425*** 0.0187 0.0409
(0.0221) (0.0898) (0.0214) (0.0812)
Constant 6.648*** —1.005*** 0.746***
(0.0800) (0.3810) (0.1730)
Year dummy Yes Yes Yes Yes
Observations 8,122 8,122 8,122 12,671
R-squared 0.724 0.121 0.053
Number of local suppliers 1,371 1,371 1,371

Source: ACMA (2016)
Note: Values in parentheses indicate t-statistics; *, **, *** mean statistically significant at 10%, 5%, and 1%

levels, respectively.

Many studies suggest the spillover effect from foreign firms to local firms located

near the foreign firms in downstream industries (Driffield 2006; Girma and Wakelin 2007;
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Sajarattanochote and Poon 2009; Thang, Pham, and Barnes 2016). For example, Ramasamy

et al. (2017) found positive effects of the presence of FDI on India’s regional productivity in

the vicinity of FDI in both the short- and long-run using panel data from 28 states from 1993—

2013. However, in most studies, the effect caused by spillover due to locational proximity are

likely to be intermingled with the effects caused by knowledge transfer associated with

transactions.. We tried to distinguish these effects using the parts suppliers’ spatial and

transaction information simultaneously.

In Table 5, proximity is included in the regression analysis to examine its impact on

sales, exports, and the degree of participation in GVC. First, for any specification, the effect

of the number of years of transactions with particular foreign assemblers is not qualitatively

different from the results presented in Table 4. Second, if we look at the interaction terms of

the production volume of particular assemblers and their proximity to parts suppliers are of

particular interest, the sales of suppliers near Hyundai and GM also increased when those

assemblers increased their production. It appears that information spillover or knowledge

transmission occurs from these foreign companies to nearby parts suppliers.

Contrary to expectations, however, sales seem to decrease when a local parts

supplier is located near Ford, suggesting that proximity does not always promote knowledge

transmission. As for exports reported in the third column, we did not find information

transfers to nearby suppliers from the estimated coefficient of the proximity variable. Finally,
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in the fourth column, suppliers near Suzuki increased their GVVC participation when this

assembler increased their production volume. This result suggests that proximity helps

improvement in the quality of products and efficiency of production processes to facilitate

climbing up the GVC ladder. It is worth pointing out that industrial clusters have been formed

in the national capital region, where Suzuki is located (Furuta, Sato, and Otsuka 2019; Okada

and Siddharthan 2008; Tomozawa 2016). No significant indication of knowledge spillover

was observed in areas with loose agglomerations, suggesting that spillover does not always

occur with the entry of foreign assemblers. As discussed in the literature on agglomeration

economies (Marshall 1920; Sonobe and Otsuka 2011), information spillover seems to occur

primarily in dense industrial clusters.
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Table 5. Transactional effects and regional spillover effects of each specific foreign
assembler on local parts suppliers’ sales, exports, and degree of participation

in GVCs
1) (2) (3) 4)
Fiexed Effects E'Xe.d Ordered
ogit
VARIABLES Export
(Inverse Degree of Degree of GVC
Log of Sales I GVvC .
hyperbolic sine involvements involvements
transform)
No.transaction with Suzuki -0.000211 -0.0128 0.0296** 0.101**
(0.00999) (0.0433) (0.0143) (0.0493)
Production volume of Suzuki 0.00399 0.0317 0.0385* 0.160*
(0.00802) (0.0459) (0.0227) (0.0835)
Production volume*Proximity 0.00689 0.0585 0.173%* 0.562**
with Suzuki : : :
(0.0275) (0.131) (0.0840) (0.276)
\ll\lvcr)]gg?nsactlon with Honda two- 0.00645 0.0734%* 0.0331%* 0.0940**
(0.00726) (0.0302) (0.0133) (0.0389)
Production volume of Honda 0.0230*** 0.0197 0.00391 0.0219
two-wheel (0.00449) (0.0215) (0.0129) (0.0458)
Production volume *Proximity -0.0113 0108 -0.0242 -0.0515
with Honda two-wheel (0.0204) (0.0903) (0.0338) (0.100)
No.transaction with Hyundai 0.00570 -0.0205 -0.0291 -0.0805
(0.0101) (0.0443) (0.0192) (0.0558)
Production volume of Hyundai -0.00224 0.195 -0.0489 -0.185
(0.0292) (0.158) (0.0835) (0.306)
Production volume *Proximity 0.180%* 0318 0.249 0.941
with Hyundai . ' '
(0.0848) (0.414) (0.232) (0.742)
No.transaction with GM 0.00485 -0.0291 0.0106 0.00563
(0.00988) (0.0417) (0.0161) (0.0530)
Production volume of GM 0.700%** 0.514 0.423 1.729
(0.127) (0.608) (0.364) (1.326)
Production volume *Proximity 2 8go** -6.344 2197 -8.680
with GM (1.122) (6.697) (3.600) (10.95)
No.transaction with Ford -0.00734 -0.0378 -0.0136 -0.0254
(0.0120) (0.0447) (0.0164) (0.0513)
Production volume of Ford -0.0490 -0.0988 -0.229%** -0.885**
(0.0399) (0.195) (0.114) (0.445)
Production volume *Proximity 2 BEG** 6.435 0407 -0.605
with Ford ) ' '
(1.154) (6.616) (3.865) (11.47)
No.transaction with Other Japan 0.0151 0.0194 0.00632 0.0318
(0.0108) (0.0645) (0.0205) (0.0820)
No.transaction with other FDI 0.0353*** 0.111** -0.00243 -0.0288
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(0.0110) (0.0509) (0.0174) (0.0610)

No.transaction with India 0.0112 -0.0294 -0.00564 -0.0628
(0.0117) (0.0468) (0.0156) (0.0672)

Log of Labor productivity 0.865*** 0.424*** 0.00929 0.0246
(0.0238) (0.0923) (0.0235) (0.0910)
5.844*** -1.730* 0.862**

Constant (0.217) (0.970) (0.347)

Year dummy YES YES YES YES

Observations 8,122 8,122 8,122 10,223

R-squared 0.724 0.122 0.056

Number of local suppliers 1,371 1,371 1,371

Source: ACMA (2016)
Note: Values in parentheses indicate t-statistics; *, **, *** mean statistically significant at 10%, 5%, and 1%
levels, respectively.

CONCLUSION

This paper examined the impact on the performance of local parts suppliers’
continuous transactions with domestically-located foreign and Indian assemblers in the Indian
automotive industry, using 20 years of data from 1997 to 2016. Particular attention was paid
to the role of the association between transactions with foreign assemblers and the
participation of local parts suppliers in the GVC. The regression analysis first demonstrated
that long-term transactions with foreign assemblers significantly increased sales, export
value, and the degree of participation in GVCs. In contrast, such a tendency was not found in
the long-term relationship with local assemblers. Next, we grouped the foreign assemblers by
country of origin or region and examined the impact of continued transactions with each
group on the local supplier’s firm performance. The results confirmed that participation in
GVCs increases with the duration of transactions with Japanese firms. Here, it should be

noted that the Indian automotive industry is characterized by the monopolistic position of
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Suzuki in the car industry and Honda in the two-wheeler industry, with the former gaining

more than half of the market share. Therefore, we subdivided the group into smaller groups,

analyzing the effects of the major foreign car and two-wheeler assemblers. Then we found

that the degree of parts suppliers’ participation in the GVCs is enhanced by their continued

business, particularly with Suzuki and Honda two-wheeler.

While the existing studies on GVCs show that the growth of local firms participating

in the GVC is facilitated by the knowledge gained through the guidance of global buyers,

studies on FDI assume that the presence of foreign firms enhances the performance of local

firms through the information leakage (spillover) effect. However, to the best of our

knowledge, research has yet to examine the impacts of transactions and information spillover

effects simultaneously and separately. In this context, this study attempted to bridge the two

research strands and demonstrated how FDI promotes domestic firms’ growth and

participation in GVCs. The estimation results, which consider the impact of proximity to

assemblers, suggest that information spillover occurs not merely by locating near foreign

assemblers but primarily in dense industrial clusters, such as the national capital region where

Suzuki operates. While we do not support a blanket endorsement of local content regulations,

which forces the linkage between foreign and local firms, this paper suggests that long-term,

stable transactions with foreign firms and the formation of industrial clusters encourage local

firms’ quantitative and qualitative growth. Thus, building a dense network of direct and
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indirect transmission of new and improved knowledge from foreign firms is expected to be

conducive to industrial development by integrating local firms into the GVC.
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