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Abstract of Dissertation

Essays on Firm Behavior in Developing Countries

This dissertation studies firm behavior and adaptation of firms in developing countries
using firm-level data. Chapter 2 analyses the impact of business group membership on a
firm’s economic performance when operating in a suboptimal legal environment. The
specific null hypothesis is that Indian firms in business groups have advantages in contract
intensive industries, especially in Indian states with poorly functioning legal institution. A
2002 national judicial reform is used as quasi-natural experiment as an identification
strategy. Chapter 3 further explores Indian business groups by looking at how ownership
structure affects TFP, including the impact of family or corporate ownership. These two
chapters suggest that business groups can have important economic affects at the firm level.
Chapter 4 uses a World Bank firm level survey in 57 developing countries to examine
whether MNC presence affects various measures of innovative output. We find that
industrial, labor, and input proximities have a positive and significant impact on the

likelihood of innovation when interacted with FDI concentration.
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Chapter 1

Introduction

This dissertation explores the topic of firm behavior and performance in
developing countries. If firms in developing countries faced the same sort of business
environment that companies in developed countries face then one should see similar
business models implemented all over the world. Clearly that is not the case. Firms in
developing countries have adapted to their suboptimal institutional environment and this
dissertation explores these adaptation and the impacts they have on firm performance.
Chapter 2 explores business group organization as a method of market response to market
failure. Chapter 3 focuses on ownership concentration in order to test whether various
types of owners, and the amount the company owned, have a differing impact on firm
performance. Chapter 4 analyzes innovation in developing countries in order to explore

the potential channels of information transfer between domestic and foreign firms.

The literature tends to agree that business groups (or loose amalgamation of firms
acting for mutual benefit) are a market response to market failure. Business group
structure is inherently unwieldy and inefficient; therefore if it was not created with
mitigating institutional failure in mind it would be unprofitable. Chapter 2 explores one
specific channel of potential business group adaptation, namely the ease of contract
enforcement. Using a firm-level panel dataset, and focusing on India, | explore the
possible advantage that business group members could have over their unaffiliated
counterparts when producing in high contract intensity industries and in states that have

slow judiciaries. Legal speed is crucial to contract enforcement as it ensures that a legal



recourse is feasible for firms that are subjected to contract re-negotiations. Indiais a
particularly good subject for this analysis as it is home to a vast number of business
groups, is a growing economy with complex industries that are contract intensive, and has
a notoriously slow legal system.

The impact of being a business group member, in an industry that is contract
intensive and operating in a state that has slow judiciaries, on a firm’s market share is
tested. Under usual circumstance, a firm that is producing contract intensive goods in a
state that is particularly slow to process legal cases would suffer an economic
disadvantage. The analysis explores whether business groups demonstrate an increase in
market share when operating in this unfavorable environment. In order to account for
possible endogeneity, | use a natural experiment that hinges on the 2002 Amendment Act,
which superseded the heterogeneous laws passed by individual states. Business group
firms, if they are indeed adapting to the poor legal environment, should see an impact on
their market share from the new legislation which was designed to increase legal speed. |
use a difference-in-difference-difference approach to isolate this relationship and find that
business group firms do, indeed, exploit market failure to their benefit.

Chapter 3 continues the analysis started in chapter 2. Still focusing on India, and using the
same firm-level panel data set, | now explore the properties of firm ownership and how
they impact a firm’s total factor productivity (TFP). Specifically, the focus is on
ownership concentration and how it interacts with business group membership and
contract intensity, and whether it has an impact on a firm’s TFP. A concentrated level of
ownership has potential for both benefits and drawbacks, and | explore this through the

channels of contract intensity and business group membership. Furthermore, | break



down ownership concentration by type, corporate and family, in order to distinguish
possible differing effects that these two owner types can have on TFP. The literature tends
to agree that family owned firms behave differently than their non-family counterparts.
Specifically, a family owned firm is viewed as a source of steady income and financial
support for the owner and his family; hence this type of owner could be disinclined to
invest in projects and capital that interrupt his or her current income flow. Since contract
intensive industries also tend to be capital intensive (due to their high-tech nature) the
hypothesis is that firms with large family ownership concentration will see a decreased
impact on TFP when producing in contract intensive industries.

The results show that ownership concentration does have a positive benefit on a
firm’s TFP if that firm is a business group member. This result reinforces the idea of
business groups as having pyramidal structure, with firms closer to the top having large
ownership concentration and the ability to funnel resources from the firms below. The
impact of ownership concentration when producing in a contract intensive industry is
much more ambiguous. The reason for this ambiguity becomes clear when one looks at
family and corporate ownership separately. Indeed, corporate ownership, when operating
in contract intensive industries, tends to produce a positive impact on TFP, while family
ownership does not. These results are in line with the literature which outlines the
differences between family owned firms and their counterparts. | use an instrumental
approach, using the lags of the ownership variables as instruments, as an identification
strategy. The results hold when a variety of lags are employed to account for potential

endogeneity in the ownership concentration variable.

Chapter 4, co-written with Sabin Ahmed, moves away from firms operating in



India and expends the scope to the developing world in general. Using a firm-level panel
dataset comprised of a survey of firms operating in a variety of developing countries, we
focus on local firm innovation and how these firms utilize foreign direct investment (FDI)
to aid them in the production of their innovative output. We are able to explore a wide
variety of actually observed direct innovative output. In doing so, we avoid using R&D
investments and patents citations as sole measures of innovation. By examining a broad
range of innovative output we are able to gauge firm heterogeneity in producing different
kinds of innovation. Furthermore, we combine individual measures of innovation to
construct a composite index to shed light on overall innovation level of indigenous firms.

We employ these robust measures of innovation in order to test a variety of
possible channels of innovation transfer from multinational corporations (MNCs) located
in developing countries to the local firms operating in those countries. Specifically, our
analysis focuses on geographic/industrial proximity, input proximity and labor proximity.
The first channel of innovation transfer considers the proximity of a local firm to an MNC
in the industry that that local firm is operating in. We move away from the standard
approach of using market share to measure MNC presence and use concentration of
MNC:s in the area that the local firm is operating in. This approach allows us to
distinguish between one very large multinational and many small ones. An environment
with many MNCs has a potential for increased contact with domestic firms. The second
channel tests whether an increase in the use of local intermediate inputs by MNCs
enhances innovative performance of downstream domestic firms which are also likely to
buy from the same input markets. Finally, we explore whether an increase in the

opportunities of labor movements from MNCs to domestic establishments increases the



likelihood of localized innovation spillovers. MNCs are generally attributed with
advanced technical and managerial employees who assist in the production process of
innovative ideas, technologies, and products.

In our empirical analysis, we find strong and consistent evidence of positive and
localized intra-industry innovation spillovers from MNCs to domestic firms. Furthermore,
our model also indicates existence of negative localized inter-industry innovation
spillovers to indigenous plants. Among channels of innovation spillovers we find that
opportunities of sharing common intermediate input suppliers as well as opportunities of
labor turnover between MNCs and domestic firms can be important channels of FDI-led
technological change. The analysis uses an instrumental approach as an identification
strategy. These instruments are composed from obstacle variables. The obstacle variables
are constructed through survey responses by firms to various business environment issues.
Specifically, they gauge how severe the issues are to the firm responding to them. MNCs
will be less likely to locate in areas where a particular obstacle is present and very
problematic to business. Furthermore, MNCs should have a different level of response to
how problematic these issues are when compared to the responses of local firms to the
same issues (the idea being that local firms have had time to adapt to this environment).
We find that the results are robust to the instrumental specifications.

These papers are presented using rigorous economic analysis that is used to
explore firm behavior and adaptation to the special challenges presented in operating in
developing countries. The results show a consistent picture of firms behaving in a way

that mitigates the impact of the business environment in which they operate in.



Chapter 2

Business Groups and Contract Enforcement

1. Introduction

Business groups are a very common occurrence in most developing countries
from Bangladesh to Brazil. According to a data set compiled from Worldscope and
Osiris databases, 39.3% of Columbian firms, 20.2% of Hong Kong firms, and 44.3% of
Thai firms, belonged to a business group in 2002 (Masulis et al., 2011). Business groups
consist of semi-independent companies acting in different industries, for some form of
mutual benefit, often through informal connections. Leff (1978) has defined a business
group as a “group of companies that does business in different markets under a common
administrative or financial control” and are “linked by relations of interpersonal trust, on
the basis of personal, ethnic or commercial background.”

While the exact nature of a business group varies from country to country, most
researchers that have examined them agree that one of the main reasons for their
existence is as a response to institutional failure. Leff (1976, 1978) was one of the first
economists to propose that a business group was a market solution to market failure.
More recent work by Chang and Choi (1988), and Khanna and Palepu (1997, 1999, 2000)
reinforce Leff’s idea. This work, and multi-country extensions such as Khanna and
Rivkin (2001), suggests that business group membership confers a certain operational
benefit to firms if domestic institutions are indeed poor.

The focus of this paper will be on how the economic performance of Indian

business group members compares to firms that do not join these informal organizations



(i.e. “stand-alone” firms). The investigation is not on why business groups form but
instead on what economic advantages they may enjoy through membership. The specific
null hypothesis is that Indian firms in business groups have a larger market share
compared to stand-alone firms in industries where relationship-specific inputs are used
extensively, especially in Indian states with poorly functioning legal institution, which is
measured by slowing processing of legal cases at the state level. Evidence that business
group membership has a positive impact on market share in those industries is consistent
with a world in which these firms have used business group membership to adapt to an
environment with a slow judiciary. In this case firms in a business group could use their
increased market power as a negotiating tool with input providers, or, possibly, outsource
the production of inputs to another member of the business group.

Tables 2.1 and 2.2, below, present the means of market share of firms operating in
India. Table 1 analyzes market share means of business group firms as well as their
stand-alone counterparts while looking at the contract intensity of the industry those firms
operate in (z;). As one can see, business group firms enjoy a larger market share,
specifically at higher levels of contract intensity. Table 2.2 breaks the data down even
further. Here, the data is split not just into business group member and stand-alone firms,
but also into firms operating in states that have a high percentage of legal cases pending
and those states that have a lower percentage. As one can see business group firms not
only exhibit higher average market share then stand-alone firms in both types of states,
but group firms that operate in states with poor judiciaries show higher average market
share then their business group counterparts producing in states with relatively better

judiciaries. These results are clearly evident the more contract-intensive the industry is.



The output presented below indicates a possible advantage that business group firms
might have when operating in high contract intensity industries and in states that have
slow judiciaries.

Table 2.1: Market Share Means by Contract Intensity and Business Group Affiliation

stand-alone firm business group member
contract intensity score
(z) mean market share mean market share
0 <z<01 0.018 0.130
0.1< z;<0.2 0.008 0.043
0.2< 7;<0.3 0.013 0.034
0.3< z;<04 0.027 0.072
0.4< z;<0.5 0.020 0.047
0.5< 7;<0.6 0.027 0.048
0.6< z;<0.7 0.042 0.060
0.7< z;<0.8 0.049 0.100
0.8< z;<0.9 0.057 0.073
0.9< 7;<1.0 0.019 0.122

CMIE Prowess.

The analysis is grounded in India since it is a growing economy with a large
business group presence that is struggling with an inefficient judiciary. Under one-half
(1,576 out of 3,899) of the largest Indian domestic manufacturing firms were members of
a business group in 2005.! These firms operate in an environment of substantial legal
backlog. The Times of India reported in March 2010 that the Indian legal system had 31
million pending cases. Such an overwhelming backlog of cases would take an
exceptionally long time to clear, rendering the court system much less efficient. There
are also important variations in pending cases across Indian states. At the end of 2008,

the state of Andhra Pradesh had 305,978 Indian Penal Code (IPC) cases pending, in the

! Centre for Monitoring Indian Economy Prowess data set. See table A2.1 in the appendix for statistics on
business group presence in each state according to the Prowess database.



same year Gujarat had 770,300, and Tamil Nadu had 224,435 pending cases (Crime in

India, 2008).
Table 2.2: Market Share Means by Contract Intensity, Business Group Affiliation and Judicial
Speed
business group
stand-alone firm member
good state, high good state, high
cutoff cutoff
contract intensity score
(2) mean market share  mean market share
0 <z<=01 0.002 0.04
0.1< zj<=0.2 0.007 0.036
0.2< z;<=0.3 0.012 0.023
0.3< z;<=04 0.029 0.069
0.4< z;<=0.5 0.023 0.043
0.5< z;<=0.6 0.03 0.039
0.6< z; <=0.7 0.046 0.054
0.7< z; <=0.8 0.057 0.075
0.8< z; <=0.9 0.062 0.061
09< z; <=1 0.019 0.1
business group
stand-alone firm member
bad state, high
cutoff bad state, high cutoff
contract intensity score
(2) mean market share  mean market share
0 <z<=01 0.019 0.228
0.1< zj<=0.2 0.009 0.047
0.2< z;<=0.3 0.015 0.043
0.3< zj<=04 0.026 0.074
0.4< z;<=05 0.018 0.051
0.5< z;<=0.6 0.025 0.053
0.6< z; <=0.7 0.04 0.066
0.7< z; <=0.8 0.043 0.114
0.8< z; <=0.9 0.054 0.084
09< z; <=1 0.019 0.138

High cutoff: ‘good’ state if percentage of cases pending <0.819, ‘bad’ state if percentage of cases
pending >0.819.

Case backlog has a real impact on India’s business environment. The 2006 World

Enterprise Survey queried 1948 Indian firms operating in the service sector (World Bank,



2006). Only 36.4 percent of firm managers agreed with the statement that the court
system is “fair, impartial and uncorrupted” (with 8.1 percent registering strong
agreement, and 28.3 percent as mild agreement). Only 14.7 percent of service firms
agreed that the courts operated quickly, and 25.3 percent agreed that legal procedures are
affordable.

The empirical analysis will use a rich firm level data set and build on Nunn
(2007), who examines the impact of the quality of contract enforcement on various
industries across countries. The analysis will focus on differences in judicial quality from
state to state within a specific country, i.e. India. Using pooled OLS, with fixed effects,
the paper will examine the impact on a firm’s market share of belonging to a business
group, in a contract intensive industry, while producing in a state that has a slow
judiciary. Since the dependent variable is a proportion, fractional logit analysis will be
used in the robustness tests.

The paper will also examine the impact of the 2002 Amendment Act on the
relative performance of business group frims. The 2002 Amendment Act was a national
law designed to reform the judicial process by increasing the speed of legal procedures.
I will use Chemin (2012) to investigate the differential impact of the Amendment Act at
the level of individual Indian states, some of which had instituted state judicial reforms
that were later included in the act. These states should have experienced a smaller
overall impact on judicial speed from the act, since portions of the law were already
implemented by them. The state level variation will be used as an identification strategy,
using the quasi-experimental technique of difference-in-difference-in-difference. This

method is based on the comparison of firms before and after a treatment event to those

10



firms that did not receive the treatment. There is further variation, since business group
firms and stand-alone firms should differ in their responses to the legal environment.

The analysis hinges on the idea that business groups and stand-alone firms will
respond to a differently when confronted with an improving judiciary. Business group
firms, which could derive benefits from a poor legal environment, should see their
advantage diminish. The other key point is that the reduction in advantage should be
most noticeable in states which saw the full impact of the 2002 Amendment Act. Courts
in these states should have seen larger improvements to judicial efficacy. Business group
firms operating in industries that are contract-intensive should be sensitive to these
changes and experience a reduction in advantage that is more sizeable in states that saw
a greater positive impact on legal speed from the 2002 Amendment Act.

The analysis uses differing impacts of the national law, as well as the proposed
varying responses to the new legal environment from business group and stand-alone
firms, as an identification strategy. This approach presents an opportunity to use a
number of falsification methods in order to check the robustness of the initial
specification. For example, business group firms should not see a larger, positive, and
statistically significant, impact on market share when producing in contract intensive
industries after the 2002 reforms compared to the period before the law was
implemented. A difference-in-difference analysis is performed, using the distinction
among firm type (business group, and stand-alone) and pre and post reform time periods.
The results indicate that business group firms see a larger advantage before the national
act was passed, and a smaller one after, implying that they are responding to the

improved legal environment.
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Another implication of the quasi natural experiment is that business group firms
operating in states that did not pass laws included in the national act, should see a larger
impact on market share before the 2002 act was passed, when compared to the impact
after the act. This effect should be positive and statistically significant, which it is shown
to be. Furthermore, one should expect a larger change pre/post reform to firm advantage
in the states that saw the full impact of the 2002 Amendment Act compared to those
states that had experienced a reduced effect due to laws previously passed. .

Finally, a difference-in-difference-in-difference approach is used with the
intention of validating the direction of impact from belonging to a business group, in a
contract-intensive industry, before the national law was passed, in a state which saw a full
impact from the 2002 Amendment Act. There is a positive correlation, which reinforces
the idea that business group firms derive a market share advantage when producing in
contract intensive industries, in states that have slow judiciaries. Business group
members seem to exhibit this advantage more strongly in states that have particularly
large case backlogs.

The main source of firm level data comes from the Center for Monitoring Indian
Economy (CMIE) Prowess dataset. CMIE is a private Indian company that collects and
maintains datasets on the Indian economy. Prowess is a firm level dataset consisting of
over 10,000 of the largest private and public firms in India. The dataset contains
variables that would typically appear on a company’s balance sheet, and others, such as

business group affiliation that normally would not.?

2 CMIE continuously monitors firms in order to determine business group affiliation. Their definition
has been used by Khanna and Palepu, 2000, Betrand et al., 2002, Gopalan et al., 2006 and others. The
classification not only states whether a firm belongs to a business group, but what business group does it
belong to. This can be used to differentiate between small and large business groups.

12



The rest of the paper proceeds as follows. Section 2 describes the literature
relevant to the discussion. Section 3 gives an overview of the Indian legal system, and
the legal reforms ushered under the 2002 Amendment Act. Section 4 includes a
discussion of the empirical strategy and economic issues, as well as data sources, and
data construction methods. Section 5 contains econometric results across a variety of
specifications. Section 6 includes an analysis of the 2002 Amendment Act that is used as

natural experiment and presents further identification results. Section 7 concludes.
2. Literature Review

The question of the impact of legal environment on different types of firms,
through the channel of contract enforcement, spans a variety of different sections of
economic literature. In order to see where the paper fits one has to look at literature on
business groups, contract enforcement, and legal systems.

2.1 Business Group Literature

The motivation for the question rests in the nature of the business group,
specifically, the idea that the business group is a market response to institutional failure
or inefficiency. If this were not the case then one would expect business groups to
perform in a similar manner to, or even worse then, stand-alone firms, when the firms
face a poor contract enforcement environment, and produce in industries that exhibit a
high degree of relationship-specific inputs. However, the literature tends to agree that
business groups are a response to institutional failure.

One of the first papers to discuss the nature of the business group was Leff
(1978). Leff observes that business groups appear everywhere in the developing world,

from South America to Asia. In addition to pointing out how ubiquitous business groups
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are, Leff argues that a business group is different from a family firm, since managers do
not have to come from the same family, and that the groups invest in a variety of product
markets, as opposed to a single product line. However, the major contribution of the
paper is the discussion concerning the reason for the existence of the business groups.
Leff posits that the group can be viewed as a mechanism through which members gain
access to inputs that are sold using imperfect markets. The definition of an input is rather
broad as it encompasses diverse things from capital markets, to high-quality managers.
Furthermore, the paper posits an explanation for the diverse market structure of business
groups, by stating that it serves as an insurance mechanism in light of inefficient markets
for risk and uncertainty. Despite significant contributions, Leff (1978) does not present
any empirical or theoretical evidence to support its findings.

Some of that empirical evidence lacking in Leff (1978) is presented by Chang and
Choi (1988). Chang and Choi argue that a business group is a response to market
imperfections, and to an aggressive export oriented government policy.® The authors
separate South Korean business groups into three categories based on size and business
structure; the data contains 63 business groups and 119 independent firms.* The
researchers regress the average annual rate of after-tax profit for the 1975-1984 time
periods on firm-level variables and a dummy representing one of the three group types.
The regressions show that business group participation does have a positive impact on

firm profits, especially for members of the largest and most vertically integrated groups.

*The first reason that Chang and Choi (1988) presents seems to be general. Most developing countries
face market imperfections, which would increase the transaction costs of firms. The second reason,
export-focused economic policy, seems to be pertinent to Southeast Asia, and South Korea specifically.

* Group 1 contains the largest and most vertically integrated firms that have conglomerate structure; this
type contains 18 firms. Group 2 has smaller firms that exhibit multidivisional structure; this type contain
36 firms. The last type, group 3, consists of smaller firms that do not have multidivisional structure; this
type contains 9 firms.

14



While the authors do account for some firm-level specifics, they do not control for the
fact that the largest business groups could have been more profitable partially due to
government favoritism. Also, Chang and Choi (1988) focus exclusively on South Korea,
and while some of the results can be translated to business groups in other countries,
business groups do exhibit different structure and slightly different characteristics based
on what country they are in. Therefore, one has to be careful when trying to apply these
results to other countries.”

A much more recent work, also analyzing whether business group participation is
profitable in developing countries, is done by Khanna and Palepu (2000). Unlike Chang
and Choi (1988) Khanna and Palepu focus on India. This presents some advantages as
Indian firms are typically only associated with one business group, and the number of
business groups in India is rather large. The later advantage goes a long way towards
eliminating the sample size issues faced by Chang and Choi (1988).° Furthermore,
Khanna and Palepu use different measures of firm performance: Tobin’s q and return on
assets.” The authors separately regress the two dependents on firm size, group covariates,
and industry dummies.

In the simplest model, with a dummy for group participation, the authors find that
the group affiliation is positive, but insignificant, in the Tobin’s q scenario, and negative,
and significant when looking at the return to assets measure. The second set of

regressions look at the impact of the level of diversification of business groups on the two

> A recent paper by Khanna and Yafeh (2007) summarizes some of the differences that business groups

operating in various countries exhibit.

® The paper uses CMIE data, and focuses on firms, both group and stand-alone, appearing on the Bombay

Stock Exchange. This is needed since the paper uses stock prices as part of its analysis. Furthermore, the

authors start their sample from 1993. This leaves them with 655 affiliated firms, and 654 stand-alone

firms.

" Tobins q=(market value of equity + book value of preferred stock + book value of debt)/(book value of
assets). Return on assets = (net income + interest*(1-tax rate))/(total assets).

15



measures of performance. The authors use dummies for the diversification of business
groups: least, intermediate, and most diversified firms. The Tobin’s q regression shows
that the coefficients on the least and most diversified dummies are positive, with the most
diversified dummy coefficient being significant. The coefficients for the diversity
dummies in the return to assets regression are all negative with the least and intermediate
diversity coefficients being significant. The situation becomes a little different when one
looks at the number of industries, and the number of industries squared, that each group
operates in. While the number of industries is negative, and significant for both
regressions, the number of industries squared is positive, and significant for both
regressions. The conclusion that one can draw from this is that there may be a non-linear
relationship between the degree of group diversification and performance. Echoing
Chang and Choi (1988), Khanna and Palepu (2000) show that the most diversified firms
are the most profitable ones since they add value by attempting to replicate missing
markets.

Khanna and Palepu (2000) proposed some areas where business groups might
have an advantage and other areas where they might incur an extra cost, but they do not
test these channels directly. Gopalan et al. (2006) proposes to test such a channel when
they discuss lending from one member of an Indian business group to another. Credit
markets in developing countries are often inefficient, hence lending is inadequate.
However, Goplan et al. (2006) show that there is little evidence that the loans from the
group to a member are used for investment purposes. Instead, there is significant
evidence that the loans are used to help firms that face a negative shock. Hence, they

function as a form of insurance. A solvent firm that is a group member has a 34.5 percent
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lower probability of becoming bankrupt the following year when compared to a stand-
alone firm.

While Khanna and Palepu (2000) focused on Indian business groups Khanna and
Rivkin (2001) present a cross country analysis of business group performance. The paper
explores fourteen emerging markets, including India, that have strong business group
presence.® The authors’ empirical analysis suggests that business group affiliation has a
positive impact on profit in some countries and a negative impact in others. The
countries where the impact was identified to be positive and significant were India,
Indonesia and Taiwan.? Argentina was identified as a country where the coefficient on
the business group dummy was negative and significant (Chile and the Philippines show
negative, but statistically insignificant impacts). These results illustrate that in some
countries business groups may be more of a cost then a benefit. The authors postulate
that this could be due to the fact that more profitable members of the business group are
obliged to lend money to the less profitable members when there is a shock. An
alternative explanation could be that the countries where business group membership is
conducive to profit have institutional failure that business groups are designed to deal
with.

The business group literature states that, under some circumstances, a firm that is
a member of a business group is more profitable than its non-business group counterpart.

Furthermore, the literature proposes various reasons why this is a reality, such as

® Business group firms constitute a high of 64 percent of the observations in Indonesia, and low of 23
percent in the Philippines.

® Israel, and Peru exhibit a positive impact, but the sample size of firms in those two countries is too small
to say anything of significance about the subject. South Africa showed a large positive average group
effect and a negative median effect. The authors postulate that this is due to a small number of extremely
profitable groups in South Africa.
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diversification and intra-group lending. However, the literature does not discuss the
possibility that business groups could have an advantage in industries that require a lot of
relationship-specific contracts, in a country that has a problematic judiciary.

2.2 Contract Enforcement Literature

The mechanism, in this paper, through which business groups could gain an
advantage over unaffiliated companies, is contract enforcement. In an environment
where contract enforcement is inefficient, either because of poor laws or poor
enforcement of those laws, an entity that can simulate that enforcement or bypass the
supplier gains an advantage. This advantage might be greatest in industries where the
inputs needed are relationship-specific. To explore this issue further one needs to look at
the relevant literature on contract enforcement and the legal environment.

Klein, Crawford and Alchian (1978) was one of the early papers that proposed the
idea that the inability to enforce contracts will lead to underinvestment in industries that
require a good deal of relationship-specific inputs. The reason for this underinvestment
was identified as the propensity on the part of the supplier, or the firm being supplied, to
renegotiate the contract. Klein et al. (1978) propose two methods through which
contracts can be enforced: a legal mechanism, and the threat of the offending party losing
money, and business, both currently and in the future.®® The implication is that if the two
methods are absent then the result will be underinvestment in a given industry. Business
groups might be particularly well-equipped to deal with issues of holdups in an
environment where the legal recourse for contract enforcement is impractical. The

business group might relegate some of the manufacturing of inputs to its members, or the

1% There is also a reputation loss suffered by the party doing the renegotiating. This effect is further
explored in Banerjee and Duflo (2000).
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group might have more bargaining power then a stand-alone firm when dealing with
suppliers.™

It should be noted that Klein et al. (1978) as well as Williamson (1979), and
others, propose another solution to the problem of incomplete contracts, namely vertical
integration.*? A vertically integrated firm could simply produce the inputs in its own
factory, and dispense with the possibility of paying more for inputs due to poor contract
enforcement. Yet one sees business groups all throughout the developing world, while
vertically integrated firms are much rarer.

Pol Antras (2000) expends on the theoretical framework of Grossman and Hart
(1986) to account for international trade and product cycles. Antras argues that the
presence of incomplete contracts creates hold-up issues. This in turn leads to
underinvestment in industries with relationship-specific contracts. Results hold under
international trade.

Unlike the previously stated papers, Levchenko (2004) provides empirical
evidence of under-investment in industries that require relationship-specific inputs in an
environment of poor institutional quality.”® The author postulates that some industries,
ones with more complex products, are more dependent on economic and social
institutions. Hence, if the institutional quality is low in a country, then those industries
that are particularly dependent on institutions will suffer. Levchenko uses US import

data to address this idea empirically. He argues that countries with better institutions will

! Since business groups are typically much larger than stand-alone firms, a supplier would lose much more
money if it held up a business group member. This is assuming that more than just the offended party will
refuse to further do business with the supplier.

12 Grossman and Hart (1986) and Hart and Moore (1990) provide a theoretical framework for the vertical
integration argument.

13 Levchenko (2004) does present a theoretical model to complement the empirical work. The model’s
findings are that countries with poor institutions will not produce institutionally-dependent goods.
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have an advantage in producing in industries that require institutional support; hence, the
US will import a larger amount of goods in that industry from said country. This is
measured by the country’s US import share in the given sector. The data set consists of
177 countries and 389 four-digit SIC industries. The variable of interest is an interaction
between a measure of country-level institutional quality, and the degree of institutional
dependence of the given industry.** The analysis provides robust indications that the
coefficient on the interaction term is positive and statistically significant when combined
with country, and industry, variables. The implication of the paper is that countries that
have better institutions have an advantage when exporting in institution-dependent
industries.

Levchenko’s results are consistent with the idea that business groups will have an
advantage in producing in industries that are dependent on relationship-intensive
contracts in an environment of poor contract enforcement. Relationship-intensive
industries can be characterized as institutionally-dependent, since the firm needs a well-
operating legal system to enforce contracts and thereby reduce production costs.
Furthermore, business groups may serve as substitutes for poor institutions for their
members.

Nunn (2007) echoes Levchenko (2004); the paper also tries to empirically
determine the competitive advantage of institutionally advanced countries. However,
Nunn’s work is not directly dependent on US imports; instead, the dependent variable is

the amount of exports for a specific industry in a given country. Furthermore, Nunn

 The measure of institutional dependence is expressed via a proxy of product complexity. The thinking
being that the more complex the product, the more institutionally dependent it is. This is measured using
the Herfindahl index computed from 1992 US Input-Output table. The measure of institutional quality is
taken from Kaufmann, Kraay and Zoido-Lobaton (2002), a composite indicator of protection of property
rights and the quality of legal institutions.
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eschews using product complexity as a proxy for institutional dependence, and instead
constructs an index to measure how relationship-specific each industry is. Nunn’s index
is based on a dataset from Rauch (1999). The data compiled by Rauch consists of 1189
industries, at the four-digit SITC Revision 2 level. Rauch checks if each of the products,
associated with a given industry, is either sold on an organized exchange or listed in a
trade journal. The thinking being that a product that appears on an exchange, or is
reference-priced in a journal, is widely sold. This implies that inputs that are classified
this way do not need relationship-specific contracts. Using a 1997 US Input-Output
table, and the Rauch dataset, Nunn calculates a measure of contract intensity of each
industry.

The data for the empirical analysis in Nunn (2007) consists of 146 countries and
222 industries, with the natural log of exports in a given industry and country as the
dependent variable. The coefficient of interest is attached to an interaction of the
industry-level measure of contract intensity, with the quality of contract enforcement in a
given country. The measure of quality of contract enforcement is proxied by a rule of law
index from Kaufmann, Kraay and Mastruzzi (2003). After accounting for various
country-level and industry-level effects, the coefficient on the interaction term is positive
and statistically significant. This further suggests that firms operating in countries with
good quality of contract enforcement, and in industries that require relationship-specific
contracts, will have a competitive advantage over firms in countries with poor quality of
contract enforcement.

The literature presented above does not deal with business groups in any

meaningful way. Business groups appear all over the developing world; hence they are
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an important part of the economy of developing countries. Hence, finding that business
groups do not underinvest, or operate less efficiently, due to poor legal institutions would
be significant.

The analysis that follows will be arguing that the speed of a judicial verdict has a
direct influence on contract enforcement. Chemin (2012) looks at the Indian 2002
judicial reform act to examine how judicial reform can impact firm performance. Indian
states have had the power to pass amendments to their individual legal system; hence
some states already had passed some of the subsequent reforms, while others had not.
These laws were then superseded by the 2002 act. Chemin (2012) rates each amendment
with a score of +1 if the amendment increases the speed of the judiciary, -1 if it
decreases the speed, and 0 if it is speed neutral.’> The same sort of analysis is applied to
each state to see if the amendments contained in the act are already present at the state
level, and a score is assigned to these amendments (since it is possible that the state could
have enacted laws that were encompassed by the 2002 act, but which actually slowed
down the judiciary). This score is then subtracted from the total score given to the 2002
Act, +38, to find the overall impact of the 2002 judicial reforms on each state.

Chemin (2012) finds that the 2002 act did indeed have an impact on judicial
speed.’” Specifically, the impact on all measures of speed was negative and statistically
significant. The author then tests the impact of the act on various aspects of firm

function, including contract enforcement, which is the focus of this paper. Using a panel

> The overall score of the act was +38.

'® For example Uttar Pradesh received a score of +4, so the overall impact of the reform would be +34;
smaller than if the state had not enacted previous laws.

17 Judicial speed is measured by the following: # cases pending per judge, # IPC cases pending per judge, #
SLL cases pending per judge, duration of cases disposed and proportion of cases whose duration is greater
than year. Some of these findings will be further explored in the paper, since | have to ascertain whether
the natural experiment can be explained by a placebo effect.
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data survey of small firms for 2001, 2002 and 2005 Chemin employs a probit model to
check the impact of reforms on the likelihood of a breach of contract. The coefficient of
interest is attached to an interaction of state impact score with a dummy taking 1 if the
observation is in 2005, 0 otherwise; the time allows for delays in implementation. The
impact is seen as negative and statistically significant.

Chemin’s results are evidence that judicial speed does have an impact on contract
enforcement. This reinforces the feasibility of using judicial backlog as a measure of
judicial quality since it has been shown to have an impact on the quality of contract

enforcement.

3. Legal System in India and Court Reform

3.1 Judicial structure

India’s legal system is largely based on British common law, with a court
structure that is composed of three tiers: the Supreme Court located in the nation’s
capital, high courts which are found in each state, or group of states, and district courts,
which are responsible for the day to day legal business.*® The Supreme Court serves as
the last court of appeals, and adjudicates disputes between states, and also between states
and the national government. High courts function similarly to the Supreme Court in
terms of their appellate abilities, except they can only over-rule courts that are under their
direct jurisdiction. District courts are the main legal body in the country. As such they
preside over, and pass judgment on, the vast majority of criminal and civil cases.

The legal structure is the same from state to state. Cases are handled by district

'8 High courts are usually located in the state capital and have jurisdiction over the given state. However,
some high courts, located in a smaller state have jurisdiction over several small states. Furthermore, the
Union Territories, other than Dheli, come under the jurisdiction of one of the state high courts. There are a
total of 18 high courts.
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courts, and the high court has appeal power, and can over-rule district courts. District
courts handle both criminal and civil cases, and are responsible for the large portion of
the justice dispensed in India. Beyond this formal legal system there are some civil
tribunals, and small claims tribunals that have been started by the government. These
institutions mostly concern themselves with small matters; hence, they are largely not
relevant to the firms in the data set.

3.2 The 2002 Amendment Act

As has been stated previously, the Indian judiciary faces a tremendous amount of
pending cases. For example, the legal system, in all states and union territories, had
4,921,710 pending cases at the end of 2000.*° To help alleviate some of these problems
India has instituted various legal reforms over the years. Furthermore, states have had
the ability to change legal procedures as they pertain to the courts under their
jurisdiction. On the national level, one important piece of legislation, specifically
designed to streamline the judicial process, and decrease the pendency percentage of

cases, was the 2002 Amendment Act.

According to Chemin (2012) the 2002 Amendment Act, passed on May 23™
2002, can be broken down into five main parts: some sections were designed to decrease
the amount of time that the court has to process a given case, while other sections of the
act explicitly tried to reduce the number of cases brought before the courts. The
amendment attempted to spur the courts to refer more cases to the various arbitration

panels, and lok adalats thereby reducing the stream of incoming cases.? To further

19 That number includes old cases that have not been processed, and cases that came up in 2000 that were
not fully processed.

20 |_ok Adalata, or “people’s court,” is a system of mediation panels usually run by retired judges. There
are no court fees, and there is no regular process to be followed, thus increasing case speed. The focus of
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reduce the number of cases that needed to be processed by the court system, the act tried
to filter out cases that could be perceived as frivolous. In order to do this the act forced
the party attempting to bring a case to “furnish an affidavit in support of his pleadings.”*

The other pertinent points of the act were designed to speed up cases once they
were brought before the court. The act imposed mandatory time limits on both the
plaintiff and the defendant, reducing the amount of time to complete each step of the
process, such as the amount of time allowed to elapse between the suit being filled and
the issuance of the summons papers. Furthermore, the act enabled any court to create
commissions designed to be sent out for the purposes of questioning a person. The prior
law stated that courts could only create these rapid interrogation commissions if the
person sought was located outside the state. The act gave the courts more flexibility,
allowing the courts to send commissions to people located within the court’s jurisdiction.
Finally, the act limited the number of adjournments granted to three per party.

In total, the 2002 Amendment Act had 88 individual amendments. Chemin
identified 57 of these amendments as being likely to influence court speed, either
positively or negatively. It is very important to note that the 2002 Amendment Act
superseded the individual laws passed by the states. In essence, the act removed the
heterogeneous state laws and replaced them with a homogenous national legal rubric. |

use the fact that some states passed laws in the past that were included in the 2002 act as

part of my identification strategy, presented in section 6.

these panels is on compromise; if both parties cannot come to an agreement the case is sent back to the
regular court system.
2L Order 16, Rule 16, sub-rule 4 or the 2002 Amendment Act.
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4. Empirical Strategy and Data Discussion

4.1 Measure of Contract Intensity

The key variable in the analysis is Nunn’s (2007) measure of contract intensity in
a given industry. This measure captures how relationship-specific the inputs in each
industry are. In other words, how dependent is the manufacturer on a particular supplier,
and, in essence, how vulnerable is he to having his contract renegotiated.?> The measure
of contract intensity is constructed from Rauch (1999) dataset, which is divided into
1189 industries, at four-digit SITC revision 2 level. This database has been updated
periodically since the paper was published. While the data is updated, it is not a time
series; rather entries are replaced by more current ones. This analysis uses the most
recent revision which took place in 2007.

The data classifies each industry’s product as either being sold on an organized
exchange, priced in a trade journal or neither. This tells us how competitive the market is
for a given input. An input that can be priced in this fashion is not an input that is
designed to some particular set of specifications by the manufacturing firm. In the course
of the analysis, the data is aggregated into 342 industries, using SITC four digit
classification.?® These industries are then matched to the Harmonized System (HS) of
classification at the ten digit level, and finally converted to an I-O classification.

Matching is done in this multi-stage process since there is no direct concordance

between the four digit SITC code and the US I-O classification. Hence, the HS10 code is

*2 There is also the possibility that the purchasing firm will try to renegotiate with the input supplier. The
paper does not explicitly deal with this scenario; however, even here business group firms should have an
advantage due to negotiating power.

28 After dropping industries that were not manufacturing related, and with some industries simply not
appearing in the Prowess data set, | end up with 176 industries.
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used as a bridge between the two. For example, the industry “Soya Beans” has a SITC
revision 2 code of 2222. This industry is then matched to its HS10 equivalent, “Soy
beans, whether or not broken, seeds for sowing,” with the code of 1201000020. Using a
US Input-Output table, it is possible to determine how many inputs per output are sold on
competitive markets (reference priced, or listed on an organized exchange). This value
can be used as a measure of how relationship-specific an industry is.?* Finally, the HS10
code is matched to the US I-O code, 1111A0, for the closest industry, “Oil seed farming.”
One can then find out, using the I-O table, how many inputs in a given industry are
reference-priced or sold on an organized exchange.

Nunn (2007) constructs the measure of contract-intensity by calculating the
proportion of inputs in a given industry that are not listed by Rauch as being sold on an
organized exchange, nor reference priced in a trade journal. Then, using a US I-O table,
he finds the value of said input in given industry. That number is then divided by the
total value of all inputs in that industry, and multiplied by the proportion of the input that
meets the relationship-specific criteria. More concretely:

ZJ — zaejaRaneither

neither __ (total value of relationship specific inputs),

R, =

(total value of all inputs),

ws
_Yja
Ora= ¢
uj

Here, uj, refers to the value of input a in industry j while u; represents the total

neither

value of intermediate inputs in industry j. R, is the proportion of the given input that

# A 'U.S. Input-Output table is used to maximize the number of industries covered. This is not particularly
problematic since | am concerned with the inputs used to create a product, and there relative values in
relation to each other. A carmaker in India will likely use very similar components, at least on the SITC
four-digit level, to a carmaker in the US. While it is certainly an assumption that inputs in a manufacturing
industry are the same in US as India, | do not think it is a particularly strong one. Furthermore, Nunn
(2007) tests this issue using reduced international 1-O tables, and finds similar results to similar.
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is not sold on an exchange, nor reference priced, after aggregation. Hence, one can
express how relationship-intensive a given industry is by finding the value of
relationship-specific inputs in comparison to all inputs in the given industry. This idea is
captured by z;, which quantifies the importance of contracts to an industry by using the
relative value of inputs that cannot be purchased on an exchange or reference priced in a
trade journal. The higher the contract intensity score the more contract-intensive the
given industry is. Hence a firm that produces a car will need more specialized inputs
then a firm that produces fertilizer. See Table 2.3, below, for a list of some of the most
and least contract-intensive industries. The industry associated with the given contract
intensity score is then matched to each firm in the Prowess data set. Where ambiguity
exists, the match is performed manually in order to make sure that correct industries are

matched to their respective contract intensity score.

Table 2.3: Industries group by Contract Intensity

Z Least relationship-specific industries Z M ost relationship-specific industries
0.05 Alumimm: sheet, plate, foil 098 Car and light truck industry
0.06 Primary alumimumn 098 Heavy truck industry
0.09 Nitrogenous fertilizer 096 Computer mamifacturing
0.01 Rice milling 0.90 Audio and video equipment
0.11 Primary non-ferrous metal 0.90 Other computer peripherals
0.14 Other oilseed processing 0.89 Aircraft mamifacturing
0.17 Coffee & tea manufacturing 0.89 Broadcast and wireless equipment
0.18 Fiber, yarn, & thread mills 0.89 Navigation instrument
0.18  Synthefic dye & pigment manmufacturing 0.88  Telephone apparatus manufacturing
0.19 Synthetic rubber mamifacturing 0.87  Electricity & signal testing instrument
0.19  Plastics material & resin manufacturing 0.85 Breweries
0.19 Phosphatic fertilizer 0.84 Book publishers
0.20 Ferroalloy & related products 0.83 Packaging machine mamifacturing

4.2 Empirical Strategy

The dependent variable in the analysis below is the natural log of domestic market
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share of firm i, producing goods in industry j, at time t, in state s.2° The initial analysis

utilizes data for 29 Indian states for 1998 to 2008 period. Market share is defined as:

(sale of goods);jst
Ti(sale of goods)ijst

market_shareijs

Market share is equal to the revenue from sales of goods in firm i’s main sector of
activity, during the given year, divided by total revenue from sales in that industry, in
that year, all at the four digit level. One should note that a firm is said to chiefly produce
in a given industry if over fifty percent of its sale’s output is derived from that industry.
Also, only domestic sales are used; trade income is excluded from in calculating this
variable. Market share in the firm’s main area of activity is used since the poor contract
enforcement environment may create a barrier to entry in industries that require a good
deal of relationship specific contracts. Furthermore, operating in those industries may be
more costly due to the possibility of renegotiation by the suppliers. Finding that business
group membership has a positive impact on market share in those industries should imply
that these firms have adapted to the environment; in essence, market share captures how a
firm is performing in these industries relative to other firms.? It is important to note that
market share is computed in relation to total sales in a given industry in the data set, not
in the entire Indian economy. However, the firms in the data set represent the vast
majority of corporate taxes, excise taxes and industrial activity. Therefore, the data

serves as a good representation of the Indian economy as a whole.

% Natural log of the dependent variable is used purely for econometric reasons. The log transformation
allows for a normal distribution and increases the sensitivity of the analysis. The analysis below was also
done without the log transformation and the results held the same implications.

%8| do not use measures of profits as my dependent variable since business groups could be inherently less
profitable due to the fact that successful members are obliged to prop up less successful ones. Furthermore,
the industries that require a high degree of contract enforcement tend to be more high-tech then other
industries (see table 2.3); they are also newer to the subcontinent and require a higher investment in fixed
costs. Hence, there is a degree of learning-by-doing which might depress the profit measures in these
industries.
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In order to test the hypothesis that a poor legal environment has a positive impact
on the market share of firms that are members of business groups, and produce in
industries that are relationship-specific, the following regression is estimated?”:

(2.1) In(market_share)ijst = as + ar +yit + xst + xjst + f1(groupi*z;*perpend_dg)+
pagroup; + Sszj +paperpend_ds +
ps(groupi*perpend_ds) + Ss(zi*perpend_ds) + €jjst

The main variable of interest is a triple interaction term constructed using a
business group membership dummy (group;), the Nunn (2007) measure of contract-
intensity (z;), and the percentage of IPC legal cases pending, per state, in a given year
(perpend_dg).2% This triple interaction term does not share the interpretation problems
that plague variables with more than two continuous terms, since group; is a binary
variable. Furthermore, z; and perpend_ds: should move in the same direction; a more
contract-intensive industry and a higher percentage of cases pending ina given year
should reinforce each other in terms of the direction of impact on market share.

It is important to note that firms in India largely do not belong to more than one
business group, and typically do not leave a group that they belong to. In essence, firms
start out as business group members and tend to stay members unless they go out of
business. Firms also generally do not start out as stand-alone firms, and later become
business group members. In essence, firms that are in a business group tend to stay in a
business group, and firms that are not in a business group tend to remain that way. This

sort of business group culture removes a good deal of the ambiguity, as well as

" Note, In(market_share)=In(sale_goods)/In(total sales in industry)

%8 The cases captured by in the perpend_d variable are all Indian Penal Code (IPC) cases; that includes
economic and non-economic crimes. This aggregated variable is used, as opposed to just economic cases
pending due to data limitations; state-level, disaggregated data, by crime, is available only for a couple of
years. However, country-level disaggregated data is available, and the economic crime cases move
proportionately to all of the other cases (see tables A2.2a and A2.2b in the appendix). There is no evidence
of the judiciary speeding up the processing of one type of case versus another. Hence, the variable will still
capture the overall efficiency of the legal system in a given state.
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endogeneity that surrounds business group membership in other countries.

The anticipated sign on the triple interaction term is positive. The hypothesis of
the paper is that firms in business groups should see an advantage, in terms of market
share, when producing in industries that are contract intensive and in states that have
slow judiciaries. This advantage could come about due to increased negotiating power of
the group or due to internal manufacturing of inputs. The impact of belonging to a
business group on market share seems ambiguous. A firm that is a member of a business
group may help stabilize members that have suffered negative shocks. However, being a
business group member could help the firm with name recognition and advertising.
Hence, the expected sign on the coefficient of group; is ambiguous.

The coefficient on the contract intensity variable (z;), should be positive.
Industries that are more contract-intensive are probably harder to enter, partially due to
associated technological requirements. The coefficient 5, therefore should be positive; a
poor legal environment could act as a barrier to entry, keeping younger firms from
entering the particular market.

The sign of Ss, the coefficient on zj*perpend_ds interaction variable, should be
negative. If the hypothesis proposed by this paper is valid, then firms in high contract-
intensity industry should be at a disadvantage when producing in states that have slow
judiciaries. These firms will not be able to use the threat of legal action against their
suppliers; hence they may suffer losses due to renegotiations. The anticipated direction
of the impact of the interaction term group;*perpend_ds is unclear.

State-level control variables (all calculated on a per capita basis) include: the

natural log of GDP, natural log of medical spending, natural log of education spending
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and the natural log of fixed capital per worker. State level GDP per capita is included
since higher income states might be able to spend extra funds on an improved judiciary.
Medical and educational spending per capita is included to try to capture the human
capital conditions in a given state. Human capital should have an impact on the type of
industries that are prevalent in a given state. The natural log of fixed capital per worker,
per state, is the main effect of the capital intensity interaction variable, which will be
discussed in greater detail below.

Firm controls used in the analysis include firm year of incorporation, the natural
log of firm’s total assets, and the number of firms in a group the firm belongs to
(assuming it belongs to a business group). Year of incorporation is a variable that
captures firm age. Older firms have entered a given market earlier and could have
captured a larger market share since they might have faced a smaller amount of
competition. Furthermore, an older firm could have an advantage when competing with
younger firms since they are an incumbent with well-established ties. The size of a
business group, measured by the number of members reported in the Prowess dataset, is
another control variable used.?® The costs and benefits of business group participation
could vary with business group size, hence it is important to control for this possibility.
Using total_assets;; is the literature-standard for explanatory variables for market share.
Value of assets is positively correlated with market share, as firms that are larger are
able to produce more, and increase their share of the market

A series of endowment variables are used to control for the possibility that states

 To get a more accurate view of the size of the business group | also used the various non-manufacturing
firms that | dropped from the dataset. Clearly, this number is still biased downward as it is very difficult to
imagine that CMIE was able to list all members of the various business groups. The smaller firms did not
enter the dataset. Furthermore, if a firm is listed as not being a member of a business group its group size is
setto 0.
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well-endowed in a particular factor specialize in industries that use that factor very

intensively. These are the controls listed under the vector yjst. An approach similar to

Nunn’s (2007) is employed to interact the state’s endowment of human and physical
capital with the amount of human and physical capital used in a particular industry. The
endowment variables are the natural log of the value of fixed capital per worker in a
given state, at a particular time period, and the natural log of educational expenditure per
capita in a particular state and year. As stated previously, data on factor intensities of
production across various industries are taken from Bartelsman and Gray (1996). These
variables include capital intensity per industry (k;), and skill intensity per industry (h;).
Where k; is the total real capital stock in industry j divided by the value added in that
industry and h; is defined as the ratio of nonproduction worker wages in a given industry
to total wages in that industry. Both of these measure are based on 1996 United States
data. This is clearly not an ideal situation as it assumes similar technological
requirements for industries in India and America. However, this data is largely
unavailable for India. Since these values are ratios, one might expect some of the
variation between United States and Indian industries to be evened out. One assumes that
the inputs are in similar proportion, not that they are the same individually. This is a
much more plausible assumption, since industries that are human capital intensive in the
United States are more likely than not human capital intensive in India. As imperfect as
this assumption is, researchers frequently use it in the literature.

Direct effects of the triple interaction term are included, as well as the double
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interaction effects.*® The reasoning behind the inclusion of the direct effects is to test
whether it is the triple interaction that is driving the relationship, or if it is the main
effects that are simply being picked up by the interaction. Analyzing the impact of the
direct effect can give us added intuition into how each element of the triple interaction is
moving. Hence, by including the main effects, the analysis ensures that the impact left
over is from the triple interaction variable.

The vectors as and o are state and time fixed effects that will control for
unobservables. One however cannot use industry fixed effects, which would normally
appear in a regression such as this. This is because z;, which does not vary with time, has
a collinear relationship with industry fixed effects.®* Also, firm fixed effects are not
included, as the loss of degrees of freedom would be too severe; however, to ensure that
firm characteristics are not driving the results, I include a variety of firm level controls
that could impact market share, which were discussed above.

Standard errors are corrected using group-level clustering, with unaffiliated firms
being clustered independently (meaning that errors of stand-alone firms are clustered
around the firm).3? This is similar to studies that cluster at the household level. The idea
here, as explained in Kezdi (2004), is that members of the household are connected with
each other over time, and so are members of a business group.

The data is restricted to only domestic, non-government, firms. Firms fully, or

partially, owned by the government are removed since the judiciary might have an

%1 exclude group;*z interaction from my analysis as it is highly correlated with the treatment variable.
However, a table is provided in the appendix exploring this specification.

3! Various tables in the appendix are presented which remove z; and use industry fixed effects as a
robustness check. The results are qualitatively similar. Also, the same analysis was done using the
interaction of time trend with state fixed effects with very similar results.

%2 Firm-level clustered results, as well as other clustering, have been performed. The results are
qualitatively similar across the specifications.

34



incentive to expedite cases brought forth by these firms, due to political pressure. Also,
input suppliers might be less likely to renegotiate with state-owned firms. Foreign-
owned firms are removed since these firms could have outside supply networks, hence
they might not be dependent on domestic input manufacturing (or at least less dependent
then domestic firms).

The main specification of interests is the one presented in table 2.6, column (4).
This analysis restricts the main regression to only larger firms and removes firms that are
members of the largest business groups. The reason why this is the main specification is
that it fully highlights the relationship between the interaction term and market share
while removing the possibility that only the very wealthiest business groups impart
advantage on their members. By restricting the analysis to larger firms, with more
income drawn from manufacturing, I reduce the possibility of smaller firms not being
able to find a foothold in expensive high contract-intensity industries. The rest of the
results in this paper analyze this relationship from other angles.

Since the dependent variable is a proportion, OLS estimation could yield biased
coefficients. Papke and Wooldridge (1996) suggest using a fractional logit approach in
order to ensure that the predicted values fall within the interval of [0, 1]. The fractional
logit model can be represented as the following equation E[y|x] = exp(XB)/(1 + exp(XP)),
where y is the dependent variable and X a vector of explanatory regressors. After
obtaining the marginal effects of equation 2.1 using the fractional logit method, I will
present them alongside the marginal effects obtained using pooled OLS. The results are
almost identical qualitatively and quantitatively.

The analysis in section 6, which uses a quasi-natural experiment, utilizes a
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difference-in-difference-in-difference (DDD) approach to isolate the impact of legal
backlog on firm market share. The difference-in-difference approach, with DDD being
an extension, uses the idea that a policy’s impact is not distributed at the same time, or in
the same way, across members of the population. In the case of the 2002 Amendment
Act, one would look at firms before the 2002 Amendment Act, and after the 2002
Amendment Act, to see how that impact differs among those firms that produced in
states that previously passed reforms versus those that did not. The analysis in this paper
presents another level of differencing since the impact of the reforms varies between

stand-alone and business group firms.
4.3 Description of Data and Sources

The primary data source is a publicly available data set compiled by Centre for
Monitoring the Indian Economy, CMIE. The specific CMIE product used is the Prowess
data set. Prowess consists of financial, product and location information on some of the
largest public and private firms in India. This dataset begins in 1989 but | only use data
from 1998, since data after this year tends to be more complete. Prowess lists
information that appears on a company’s balance sheet as well as whether it belongs to a
specific business group. The business group classification by CMIE is compiled by
continuously monitoring firm announcements and firm activities. Firms are checked by
CMIE employees on the ground, who are familiar with India’s business group culture.
This classification has been used by a number of papers, including Khanna and Palepu
(2000), Betrand et al. (2002), Gopalan et al. (2006) and others.

The industry data is disaggregated to the four digit level, and uses the SITC

classification system, which is then converted to U.S. BEA’s Input-Output classification.
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The complete data set contains 222 manufacturing and non-manufacturing industries. In
the empirical analysis below only manufacturing industries are used since one cannot
meaningfully apply the Nunn measure of contract-intensity to non-manufacturing
industries.

All legal variables, including the percentage of cases pending per state are from
Crime in India, an annual government report. This extremely detailed report is published
by the Indian National Crime Records Bureau and contains information on types, and
number, of crimes committed, disposal of cases by courts on the state and national level,
as well as the number of complaints received against the police. The report has crime
data that falls under the Indian Penal Code (IPC), as well as Special and Local Laws
(SLL). Contract violations and other economic crimes fall under the Indian Penal Code,
including sections 403 to 409 of the IPC that deal with various breaches of trust. This
data is available for the years between 1953 and 2010. Firm locations, specifically firm
headquarters, from Prowess, are matched to a given state, and to the legal variables for
that state. If the firm could not be matched automatically, | tried to match it manually by
looking at the firm’s website in order to find its address. If a firm was not able to be
matched, or the match was ambiguous, the firm was removed from the data set.

State-level variables such as GDP per state and population per state, for a given
year are gathered from the governments of the respective Indian states.*® State-level
expenditures education, and medical and public health issues are from the Reserve Bank
of India.** This data is used to establish the worker environment in a given state that

could impact workers” human capital, and also serve as a loose indicator of institutional

% The GDP data is taken from Directorate of Economics & Statistics of respective State Governments.
* This is money spent by the state governments, not the federal government.
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quality. Endowment variables, such as the value of industrial fixed capital, and the
number of industrial workers, per year, per state are from The Annual Survey of

Industries. Factor intensity variables are taken from Bartelsman and Gray (1996).

Table 2.4: Variables and their Sources

Variable source description
Dummy that has a value of 1 if firm
group; CMIE Prowess data base is in a business group, 0 otherwise
Measure of contract intensity per
industry on a scale of 0 to 1, with 1
Zj Nunn (2007) being the most contract intensive
Crime in India, annual Percentage of Indian Penal Code
perpend_dg statistics cases pending per state, per year

market share

CMIE Prowess data base

firm sales in industry i divided by
total sales in the industry, that year

total assets

CMIE Prowess data base

Includes firm's fixed assets, as well
as other assets such as software

group size

CMIE Prowess data base

Number of members in a firm's
business group, 0 if not in group

year of incorporation

CMIE Prowess data base

Year the firm was incorporated

Directorate of Economics
& Statistics, state

Gross Domestic Product of each

GDP per state governments state, each year
Federal government of
population India Population per state, per year

medical spending per state

Reserve Bank of India

Amount of state funds spent on
public health and medical issues per
state, per year

education spending per state

Reserve Bank of India

Amount of state funds spent on
education per state per year

Bartelsman and Gray

skill (1996) Skill factor intensity per industry
Bartelsman and Gray
capital (1996) Capital factor intensity per industry
Annual Survey of Number of industrial workers per
workers Industries year, per state

amount of fixed capital

Annual Survey of
Industries

Value of industrial capital in a given
state, per year

speedy

Crime in India, annual

Various measures of judicial speed:
total amount of IPC cases processed
by a state that year, proportion of
cases less than a year old processed,
proportion of cases older than 5 years

statistics that were processed
. . Score of the impact of the 2002
Impacts Chemin (2012) Amendment Act on each state
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Data on the impact of the 2002 Amendment Act, as well as the grading of the act,
and the various amendments passed by individual states, is from Chemin (2012). More
information on this data and the grading process can be found in section 6. See table 2.4,
above, for a list of all of the variables, and their sources, and table 2.5 for basic

descriptive statistics for untransformed variables.

Table 2.5: Basic descriptive statistics for untransformed variables

variable mean standard deviation min max
perpend_dy 0.82 0.12 0.30 0.98
z 0.43 0.20 0.05 0.98
group; 0.28 0.45 0.00 1.00
market_share 0.04 0.11 0.00 1.00
sale goods, current

10 million rupees 119 1105 0.00 139201
total_assets, current

10 million rupees 151 1283 0.00 150149
year of incorporation 1981 18.52 1825.00 2008
group size 5.99 18.02 0.00 166
GDP, per state, current

10 million rupees 182721 140202 970.00 692749
education spending per state,

current 10 million rupees 4699 3486 66.78 16325
medical spending per state,

current 10 million rupees 1005 584 25.61 3505

5. Estimation Results

Table 2.6, below, presents estimation results from equation 2.1. The analysis is
done using pooled OLS with group-level clustering of errors. The control variables
include year the firm was incorporated, and group size, which is the number of
companies in a business group the firm belongs to, with stand- alone firms having a
group size of 0. Also included is the natural log of total assets in 2005 Rupees, crore (1
crore being equal to ten million rupees or roughly $190,000 2005 US dollars). Year of

incorporation and group size are rescaled by 1000 for the sake of clarity. Relevant state
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controls, described in section 4.2, are included to account for human and physical capital
difference among the states. The first column (1) in table 2.4 presents the basic
regression: natural log of market share as the dependent variable, with the triple
interaction term, the main effects, and the natural log of total assets. In further
regressions, firm and group characteristics are included, as well as state characteristics,
and endowment interactions.

The coefficient on the primary variable of interest, groupi*zj-perpend_ds;, is
positive and statistically significant at the one percent level. This suggests that firms
belonging to business groups will have higher market share in contract-intensive
industries that operate in states with weak contract enforcement. One would expect
contract intensity to have a positive impact, as fewer firms would have entered those
industries. Similarly, a poor legal environment could be conducive to market share, as it
might contribute to the ability of older firms to maintain market presence and,
simultaneously, as a barrier to entry for younger firms. More interestingly, business
group members producing in states that have a high percentage of cases pending actually
experience a negative impact on their market share, as do high contract-intensive firms
producing in those states. Only business group members operating in high contract
intensity industries, in poor legal environment states, see a positive impact on market
share. It is important to note that unlike the rest of this analysis, the results in column (1)
are for the years of 1994 to 2008.

These general results hold for the other regressions. In column (2) state time-
varying controls, firm and group controls, as well as endowment interactions, are

introduced. One should note that the number of observations has gone down drastically.
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This is due to the unavailability of data on workers and fixed capital for Arunachal
Pradesh, Dadra and Nagar Haveli, and Himachal Pradesh. Also, the data for the other
states and union territories is available for the years of 1998 to 2008 so that three years of
data are lost. However, the results appear to be very comparable to those of (1). The
analysis does not include k; and h; individually, as they vary only by industry.

In regression in column (3) the minimum amount of revenue from sales is
restricted to greater than or equal to 10 million rupees. This is done to see if the
relationship holds for larger firms. The relationship holds.

The results in column (4) are obtained by restricting equation in column (2) to
firms with sales greater then, or equal to, 10 million rupees, and by removing firms that
are part of the top ten wealthiest business groups in India from the regression. This is
especially important for the section of the paper dealing with the quasi-natural
experiment of national judicial reform.®

While the results in columns (3) and (4) are qualitatively similar to each other,
there are some differences when compared to the other results in the table. The most
interesting differences are that coefficient on group;, while still statistically insignificant,
IS now negative. The change in the sign of impact of this variable appears to be driven
largely by the restriction to firms with a meaningful manufacturing presence. However,
the important result is that the triple interaction is still positive and statistically

significant.

* In the data set, the groups that are in the top ten Indian business groups are: Bharti Telecom Group,
Reliance Group, Sterlite Industrial Group, and Tata Group. | exclude the firms that belong to these groups
to control for the possible purchase of politicians that would then impact national law.
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Table 2.6:

Impact of group membership, contract intensity, and percentage of cases pending, on natural log of market share

©) 2 (©) (4) ©) (6)
full sample, no endowment fractional logit, ~ fractional logit, sales>1

Sample (expected sign) variables full sample  Sales > crore  Sales>1, no top groups sales > crore crore, no top groups
group;*z*perpend_dg 0.076*** 0.069** 0.053** 0.053** 0.059** 0.059**

(+) (0.024) (0.028) (0.024) (0.024) (0.027) (0.027)
group; 0.024 0.014 -0.010 -0.021 -0.020 -0.031

) (0.026) (0.029) (0.024) (0.025) (0.027) (0.027)
Z 0.188*** 0.191***  (0.181*** 0.180*** 0.197*** 0.197***

+) (0.068) (0.072) (0.060) (0.061) (0.065) (0.066)
perpend_dg 0.131*** 0.162***  (0.125*** 0.122*** 0.133*** 0.131***

(+) (0.050) (0.056) (0.042) (0.042) (0.046) (0.046)
group;*perpend_dy -0.076** -0.068* -0.015 -0.006 -0.013 -0.003

) (0.033) (0.037) (0.031) (0.031) (0.034) (0.034)
z*perpend_dg -0.138* -0.177** -0.161** -0.158** -0.172** -0.171**

() (0.082) (0.085) (0.070) (0.071) (0.075) (0.076)
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Table 2.6 continued: Control Variables

€)) 2 3 4 (5 (6)
full sample, no endowment fractional logit, fractional logit, sales>1
Sample (expected sign) variables full sample Sales > crore Sales>1, no top groups sales > crore crore, no top groups
natural log of total assets 0.118*** 0.118*** 0.098*** 0.098*** 0.108*** 0.108***
+) (0.001) (0.001) (0.001) (0.001) (0.002) (0.002)
group size -0.159 -0.018 0.165 0.034 0.226
(@) (0.097) (0.094) (0.196) (0.106) (0.223)
year of incorporation -0.222** -0.099 -0.129 -0.097 -0.120
) (0.113) (0.096) (0.094) (0.106) (0.105)
natural log of gdp per capita, per
state 0.060** 0.033* 0.035* 0.041* 0.042*
+) (0.027) (0.020) (0.020) (0.022) (0.022)
natural log medical spending by
state, per capita -0.031** -0.025** -0.026** -0.029*** -0.029***
*) (0.015) (0.010) (0.010) (0.011) (0.011)
natural log education spending
by state, per capita 0.011 0.006 0.006 0.006 0.006
@) (0.014) (0.009) (0.010) (0.010) (0.011)
(skill intensity)*(natural log of
education spending by state, per
capita) -0.011***  -0.013*** -0.014*** -0.015*** -0.016***
-) (0.003) (0.003) (0.003) (0.003) (0.003)
(capital intensity)*(natural log of
fixed capital per worker, per
state) -0.001***  -0.001*** -0.002*** -0.002*** -0.002***
¢-) (0.000) (0.000) (0.000) (0.000) (0.000)
natural log of fixed capital per
worker, per state -0.009 -0.015** -0.013** -0.016** -0.015**
?) (0.008) (0.006) (0.006) (0.007) (0.006)
State fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
Observations 50083 34226 31647 31265 31647 31265
R-squared 0.535 0.558 0.604 0.600

OLS regressions, fractional logit analysis in (6) & (7); group-level clustered errors in parentheses. *** significant at 1%, ** significant at 5%, * significant at 10%.
Base year for financial variables is 2005. 1 crore is equivalent to 10,000,000 rupees ($190,000 2005 US dollars)
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The results in columns (5) and (6) are a departure from the rest of the table.
These are the calculated marginal impacts of equation 2.1 using a fractional logit
specification. This is done since the dependent variable, market share, is a proportion
bounded between 0 and 1. Hence, one has to ensure that the impacts do not exceed that
range. The errors are clustered in the same manner as in the rest of the analysis. Column
(5) is equivalent to column (3) in terms of the variables and data restrictions, while column
(6) is the counterpart to column (4). As one can see, the results are not only comparable,
but, qualitatively, very similar. Hence, for the rest of the analysis pooled OLS will be used.

The analysis above was also done using various market share restrictions. | wanted
to test if firms with very large market share were driving the results. Hence, equation 2.1
was restricted by market share of the firm, and the restrictions were iterated
(market share < iteration).** On the market share interval [0, 0.1], the market share
restriction is iterated by 0.01. On the interval [0.1, 1), the market share restriction is
iterated by 0.1. The results of this analysis indicate that large market share firms are not
driving the results. Firms with small market share also see benefits from business group
membership, while operating in contract intensive industries, in states that have relatively
poor judiciary.®

Table 2.7, below, further explores the nature of the relationship between market
share and group membership, contract intensity, and legal environment, by dividing the
data into two groups. In one group are firms that are operating in states with low
percentage of cases pending, and in another group are placed firms operating in states that

have a high percentage of cases pending. States that are below the percentage of pending

% Market share refers to the untransformed variable described in chapter 4.
%" Results are available upon request.
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Table 2.7;

Impact on natural log of market share, split into good and bad states based on

percentage of cases pending

@) (2 3) 4
Sample Good state, high cutoff Bad state, high cutoff Good state, low cutoff Bad state, low cutoff
group;*z*perpend_dg 0.045 0.056** 0.042 0.054**
(0.036) (0.027) (0.063) (0.024)
group; 0.021 -0.037 -0.139 -0.034
(0.039) (0.085) (0.110) (0.044)
z 0.243** -0.023 0.491* 0.169
(0.102) (0.200) (0.279) (0.110)
perpend_dg 0.185** 0.039 0.072 0.116*
(0.075) (0.112) (0.272) (0.068)
group;*perpend_dg -0.071 0.020 0.203 0.012
(0.059) (0.093) (0.179) (0.051)
z*perpend_dg -0.247* 0.064 -0.651 -0.148
(0.142) (0.223) (0.447) (0.124)
Firm Controls Yes Yes Yes Yes
State Controls Yes Yes Yes Yes
State Fixed Effects Yes Yes Yes Yes
Year Fixed Effects Yes Yes Yes Yes
Observations 12850 18797 5372 26275
R-squared 0.576 0.621 0.592 0.605

OLS regressions; group clustered errors in parentheses. Regressions are split into ‘good’ and ‘bad’ states
based on the percentage of cases pending in the state at a given time. High cutoff: ‘good’ state if percentage
of cases pending <0.819, ‘bad’ state if percentage of cases pending >0.819. Low cutoff: ‘good’ state if
percentage of cases pending <0.68, ‘bad’ state if percentage of cases pending >0.68. | tried many other
cutoffs; the relationship did not change significantly. If one sets the cutoff much below 0.68, then one is left
with few observations in the ‘good’ state category. The two cutoffs | have chosen here illustrate the
relationship well.

judicial cases threshold are labeled as ‘good’ states and those above the threshold are
labeled as ‘bad’ states. A variety of thresholds were investigated, but only two are
presented: 0.82 (the high cutoff) and 0.68 (the low cutoff). A firm is operating in a high
cutoff ‘good’ state if the percentage of cases pending in that state, at the given time period,
is less than 0.82. The cutoff of 0.819 is used since it is the mean of percentage of cases
pending. 0.68 is chosen since it is the lowest cutoff with a meaningful amount of
observations in the ‘good’ state group. As before, factor intensity interactions are
included to account of state advantage in a given industry.

Should the data support the hypothesis, then firms operating in ‘good’ states should

see a qualitatively smaller, or statistically insignificant, impact on market share from
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belonging to a business group, and producing in a contract intensive industry. Firms
operating in ‘bad’ states should see a positive and significant impact from the interaction
term. Table 2.7 presents the findings of these regressions; as before all errors are clustered
around a group identifier with stand-alone firms clustering at the firm level. Looking at
regression in columns (1) and (3) one can see that while the impact of belonging to a
business group and producing in a contract intensive industry is not negative, it is also
statistically insignificant. On the other, being a business group member and producing in a
contract intensive industry in a ‘bad’ state, columns (2) and (4), has a positive and
significant impact on the dependent.

Table 2.8 presents a variety of possible controls that were earlier omitted.®® The
regressions in the table all include the previous set of controls, and only firms with sales
greater than or equal to 10 million rupees. The pertinent variables tested are highlighted.
Column (1) tests whether the average contract intensity score of the business group has an
impact on a firm’s market share (stand-alone firms are given a score of zero). The idea
being that some groups could specialize in complex products, and might have access to
better managers or better suppliers. The variable is insignificant.

Column (2), below, explores the possibility that the number of firms in a business
group could have a non-linear relationship with firm market share. The impact of the
square of group size appears to be insignificant. Contract intensity, z;, could also be
capturing other omitted characteristics, such as capital intensity. The results in column (3)
try to account for this possibility by including the interaction of capital intensity with the

percentage of case pending. If the results were to change substantially then one could say

% State controls and endowment interactions were suppressed in table 2.8 for the sake of brevity. They
remain qualitatively unchanged.
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that contract intensity could be capturing capital intensity. However, since the results
remain largely the same that scenario appears unlikely.

Table 2.8: Other possible controls

@ 2 ©)
average group contract number of business group (capital_intensity)
Sample intensity score members squared *perpend_dy
group;*z;*perpend_d 0.061** 0.051** 0.053**
(0.028) (0.024) (0.024)
group; -0.003 -0.018 -0.010
(0.026) (0.025) (0.024)
z 0.182*** 0.178*** 0.219***
(0.060) (0.060) (0.074)
perpend_d; 0.126*** 0.121*** 0.172***
(0.042) (0.042) (0.063)
group;*perpend_d -0.019 -0.009 -0.015
(0.031) (0.031) (0.031)
z*perpend_dy -0.162** -0.156** -0.207**
(0.069) (0.069) (0.087)
average z score for the business
group -0.016
(0.027)
(group size)? -2.541
(1.741)
(capital intensity)*perpend_d; -0.027
(0.023)
State fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
State-level control Yes Yes Yes
Observations 31647 31647 31647
R-squared 0.604 0.604 0.604

OLS regressions; group-level clustered errors in parentheses. *** significant at 1%, ** significant at 5%, *
significant at 10%.

A specification shown in the appendix (table A2.4 on page 70) includes the
previously removed interaction term group;*z;. This term has been removed do to the high
degree of correlation with the triple interaction variable. However, even with this variable
included the triple interaction term is positive and only insignificant when using a rigorous
level of clustering. Furthermore, groupi*z;is negative in the specification provided. Also,

the analysis in table 2.7 with just group;*z;and the main effects, if the percentage of cases
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pending had no impact on a firm’s market share then the results for good vs bad state
should be very much the same. However, the interaction term was only positive and
significant in the bad, further demonstrating that the legal environment does have an impact
on market share. Columns (4) and (5) remove the firm component from the analysis and
split the regressions based on business group affiliation. While the business group
regression shows that z;*perpend_dst is insignificant, the same specification for the stand-
alone firms shows the interaction being negative and significant. Thus, this specification
shows that stand-alone firms are at a disadvantage when producing in high contract

intensity industry, in state with poor judiciaries.

6. Impact of the 2002 Reforms

6.1 Assessing the Impact of the 2002 Amendment Act

The identification strategy for isolating the effect of the legal environment on
market share and business group activity focuses on the 2002 Amendment Act. The act
was passed on the national level with the purpose of reducing the burden placed on the
judiciary, and of expediting judicial process. The act may be separated into 88 individual
amendments, some of which were previously passed by particular states, in one form or
another.®® These states should not have seen any impact form a section of the 2002
Amendment Act that they previously passed, while states that had not passed that particular
amendment would have been impacted by that section of the act. Hence, the 2002
Amendment Act should have a smaller impact on the legal environment in the states that

already passed some of the amendments included in the 2002 act.

% One should note that according to Chemin’s analysis the acts passed by individual states were on average
put forth in 1969, with the last act being passed in 1994. Hence, one can consider the legal environment
predetermined.
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Table 2.9: Chemin legal state score

State/Territory Score |State/Territory ~ Score
Andaman and Nicobar Islands | 0 |Kerala 0
Andhra Pradesh 0 [Lakshadweep 0
Arunachal Pradesh 0 |Madhya Pradesh| 2
Assam 0 [Maharashtra 3
Bihar 1 [(Manipur 0
Chandigarh 1 [Meghalaya 0
Chhattisgarh 0 |Mizoram 0
Dadra and Nagar Haveli 3 |Nagaland 0
Daman and Diu -2 |Orissa 2
Delhi 1 [Puducherry 0
Goa -2 |Punjab 1
Gujarat 1 |Rajasthan 0
Haryana 1 |[Sikkim 0
Himachal Pradesh 1 |Tamil Nadu 0
Jammu & Kashmir 0 |Tripura 0
Jharkhand 0 [|Uttar Pradesh 4
Karnataka 0 |Uttarakhand 0
West Bengal 2

Source: Chemin (2012)

The data concerning the effect of the 2002 Amendment Act, as well as the grading
of each individual state’s independently passed acts, is from Chemin (2012). Chemin
analyzed the 88 portions of the 2002 law, and grade each act: +1 if it could be thought to
help judicial speed, -1 if it hindered judicial speed, O if it was speed neutral. Of the 88 acts,
57 were identified as likely to influence court speed, giving a total score for the act of +38.
A similar procedure was applied to each individual state. If a state had a law that was
similar to one of the sections of the 2002 Amendment Act, it was scored as positively (+1)
or negatively (-1) impacting judicial speed. For example, one section of the act deals with
the need to bring duplicate complaints before the court, this section of the act actually
slows down the judicial process as most of the states do not have this requirement.
Therefore, that particular section of the act receives a score of -1. Uttar Pradesh had a
similar law that was even more restrictive, hence Uttar Pradesh was graded as -1 for that
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specific law.*® For a more detailed description of this procedure I summarize a table from
Chemin (2012) in which the laws for Uttar Pradesh are analyzed and graded according to
legal speed, and the state is given an overall score; see appendix. Table 2.9 lists the
Chemin (2012) legal score for each state.

The states that had a positive judicial state score should have had slightly better
legal structure then those states that had a score of 0, or a negative score, prior to the 2002
Amendment Act passing. Hence, if business group members do benefit from a slower
judiciary, then one should see these firms displaying an advantage, in relation to market
share, when producing in states that did not have a positive legal score prior to 2002, given
that the firms were operating in industries that required relationship-specific contracts. One
should also note that a positive legal score is not necessarily associated with a wealthier, or
larger, state. Major states such as Rajasthan, Karnataka, and Tamil Nadu have a score of
zero.

Table 2.10: Impact of the 2002 Amendment Act of various measures of judicial speed

@) @ ©) @ Q)
Dependent total cases total cases total cases very old_cases New_Cases
Excluding: N.E. Territory Excluding: N.E. Territory Excluding: N.E. Territory

Sample Full sample  Excluding: N.E. Territory and new states and new states and new states
impact;*post2002; 2205.427** 2069.954* 2252.440* -0.019** 0.015*

(1053.231) (1078.019) (1147.086) (0.008) (0.009)
impact;*year2001, 379.361 226.004 463.608 0.021 -0.014

(1509.389) (1578.942) (1689.392) (0.015) (0.009)
natural log gdp per capita, per state  3772.895 1636.874 4719.365 -0.196*** 0.119

(7297.448) (8782.456) (10323.611) (0.067) (0.122)
population 45,002 36.675 40.445 -0.001** 0.001**

(27.239) (29.955) (30.539) (0.000) (0.000)

Year fixed effects Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes
Observations 229 195 171 1 171
R-squared 0.970 0.965 0.962 0.729 0.846

OLS regression with robust standard errors. *** significant at 1%, ** significant at 5%, * significantat 10%.

“0 It is important to note that a state that has a score of 0 may have some acts passed, however the acts could
offset each other or be speed neutral.
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6.2 Quasi-Natural Experiment Identification Strategy

As has been shown above, states that had previously passed laws that were then
incorporated in the 2002 Amendment Act saw a smaller impact on judicial speed from the
act then states that did not pass any laws. Hence, one can see that each individual positive
point in the state_scoresvariable should have a positive, and significant, impact on legal
speed. These results, and logic, lead to two testable propositions that can help in the
identification strategy: 1) the impact of group;*z;*perpend_ds: should be positive and
significant before the national reforms were enacted, and qualitatively smaller after the law
took effect, 2) firms in business groups operating in states that did not have a positive legal
score prior to the 2002 Amendment Act being passed, should have seen a positive impact
on market share, when producing in industries that are contract intensive, and the change in
impact on the natural log of market share should be larger in those states versus states that
had a positive legal score.**

The logic of proposition 1) is straightforward. If business group members benefit
from a slow judiciary, and if the 2002 Amendment Act had a positive impact on the speed
of the judiciary, then those firms should see a smaller benefit post-reform. Specifically,
those firms should see a smaller benefit, post reform, if they are in a business group, and
produce in industries that are contract intensive. To test this possibility data is split into
two periods, before 2002 and after 2002. The year 2002 is kept in the analysis since the
2002 Amendment Act was passed in May of 2002, hence there could be some benefits felt
that year. More formally, | perform a difference-in-difference analysis, conditioning on

firms that are in a business group before and after 2002.

*! Note that in proposition 2) | talk about the state score, where the natural thing would be to discuss
previously passed acts with positive scores. However, it is possible for a state to have passed acts that offset
each other, in terms of speed, giving the state a score of 0, or lower. Hence, state score is appropriate.
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In proposition 2) the heterogeneous nature of state law is used to identify the impact
of legal environment on business group behavior. As has been shown earlier, the positive
impact on legal speed of the 2002 Amendment Act is smaller in those states that had
previously passed laws that were then incorporated in the 2002 Amendment Act. Hence, all
things being equal, those states that did not pass any previous acts saw a greater impact of
the act on firm behavior. Therefore, firms belonging to business groups should see a
positive impact on market share when producing in states that did not have a positive legal
score if they are involved in industries that are contract-intensive. In essence, to test this
proposition, which will help in the identification of the interaction term, the paper executes
a difference-in-difference-in-difference analysis. Furthermore, the change in impact in
states that did not pass any laws in the 2002 Act should be greater than the change in
impact in the states that previously passed some portion of the act.

The issue of the interaction between companies and the government has to be
addressed. In developed countries it is natural to assume that companies influence
legislation passed by the government. Therefore, if the 2002 Amendment Act were to be
proposed in the United States one would expect companies to lobby in order to shape the
act for their own benefit. This would clearly be problematic for the analysis, as the notion
of a natural experiment is predicated on a lack of interaction between the treated parties
and the treatment, in shaping the experiment. However, lobbying is a fairly new
phenomenon in India. Newspapers are writing about “Washington practices of corporate
lobbying” creeping into “New Delhi politics,” (Bidwai, Praful, 2010), and discussing the
future of corporate lobbying, which is highly unregulated right now (Agarwal, Vibhuti,
2010). This speaks largely of a country that is unfamiliar with corporate lobbying, and its

implications. What Indians are much more used to is corrupt firms circumventing laws,
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through bribes, rather than influencing their creation, and the outright purchase of
politicians by the wealthiest of firms.** Clearly, not just any firm is capable of such
political machinations on the state level, let alone on the national level; only the richest
business groups would be able to have an impact on national legislation, especially in 2002
when lobbying was in its infancy. Therefore, to control for the possibility of the purchase
of national politicians by business groups, the paper excludes members of the top ten
wealthiest business groups in India from the analysis as a robustness check.

On the state level, the same logic applies, but it is easier to see firms impacting
local rather than national laws. However, the paper will be greatly alleviating the problem
by excluding members of the wealthiest business groups from my analysis. Furthermore,
since the average passing date for an act is 1969 and 7318 of 8741 firms were incorporated
after that date one can consider the laws in these states to be largely predetermined.

6.2.1 Difference-in-difference analysis

Table 2.11 presents the results from equation 2.1 separated into time periods before
and after the 2002 Amendment Act. As stated earlier, the year 2002 is included in the
post-legal reform time period since the 2002 Amendment Act was passed, and
implemented, in May, 2002. This analysis is performed since it gives a good
approximation of the impact of the act on firm behavior. The analysis suggests that
groupi*z;*perpend_ds should have a qualitatively larger, positive and significant, impact in
the periods prior to 2002. This could be caused by the 2002 Amendment Act increasing
the speed of the judiciary, thus making it quicker to process cases, including economic

cases such as the breaking of a contract. Therefore, business group members that have

*2 This analysis is consistent with the literature. Firms in wealthier nations tend to lobby and firms in poorer
nations tend to bribe. (Campos & Giovannoni, 2006). Campos and Giovannoni also present preliminary
analysis showing that even in developing countries lobbying is much more effective than corruption at
influencing the political process.
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adjusted to an environment of slow judiciaries will see a smaller benefit to their market
share with faster judiciaries.

Table 2.11: Equation 2.1, before and after legal reform

) 2) () 4
before 2002 2002, and after before 2002 2002, and after
Slaes>1, Excluding: top Slaes>, Excluding: top
groups, NE and new groups, NE and new

Sample (expected sign) Full sample Full sample territortories territortories
group;*z*perpend_dg 0.105%** 0.047 0.098*** 0.023

(+) (0.031) (0.031) (0.026) (0.027)
group; -0.006 0.020 -0.014 -0.030

? (0.034) (0.033) (0.027) (0.027)
Z 0.167** 0.197** 0.149** 0.205%**

+) (0.082) (0.081) (0.067) (0.068)
perpend_dy 0.165** 0.139** 0.149*** 0.110*

+) (0.072) (0.071) (0.051) (0.057)
group;*perpend_dg -0.051 -0.070* -0.031 0.018

?) (0.043) (0.041) (0.034) (0.034)
z*perpend_dg -0.149 -0.184* -0.144* -0.171**

() (0.097) (0.094) (0.079) (0.078)
Year fixed effects Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes
Observations 13373 20853 12157 18569
R-squared 0.515 0.582 0.575 0.610

OLS regression, with errors clustered around the group level. Endowment/intensity interactions included. ***
significant at 1%, ** significant at 5%, * significant at 10%. 1 crore is roughly 10 million rupees ($190,000
2005 US dollars).

The results in table 2.11 are consistent with proposition 1). The impact of the triple
interaction variable is qualitatively larger in the period before the 2002 Amendment Act
was passed then after the act. It is important to note that the triple interaction is positive
and near significant, or significant, in the period after the act was passed. As stated earlier,
firms that belong to the top business groups listed above are removed in other to minimize
the chance that a firm can influence national legislation by purchasing politicians. In
columns (3) and (4) the paper excludes firms operating in the Northeast Territories and in

states that were established in 2000. This is done in order to account for the possibility that
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legal reforms functioned differently in those areas, as seen in table 2.10. The above
analysis was also done using a fractional logit approach with results that are qualitatively

similar.

More formally, a difference-in-difference regression analysis is performed:

(2.3) Ln(market_share)ijst =as + o it + xjst + 01(groupi*zy*perpend_ds*pre2002;) +

B>(group;*z;*perpend_ds)+ G3(groupi*perpend_ds*pre2002;)+
04(z;*perpend_ds*pre2002;)+ Os(group;*pre2002;)+
Os(z*pre2002;)+ G7(perpend_ds*pre2002)+
Og(groupi*perpend_ds)+ y(z7*perpend_ds)+ H1p(group;) +
011(z)+ O12(perpend+ds) + eijst

Equation 2.3 separates the impact of business group affiliation, percentage of cases
pending, and the relationship-specific rating, before and after the 2002 Amendment Act.
Hence, groupi*z;*perpend_ds is interacted with pre2002;, a binary variable that is equal to
1 if the year, t, is before 2002 and 0 otherwise. The rest of the equation is in place in order
to isolate the impact of group;i*zj*perpend_ds*pre2002;. This is done by including the
iterations of the interaction, which allow the regression to ‘difference’ out the interaction
effect. For example, group;*zj*perpend_ds: is included in order to test the impact of the
triple interaction in the period after reform has taken place, and group;*pre2002; to see if
there is a difference in the impact of group membership before and after the reforms were
passed. On the econometric front, while it would be informative to perform a fractional
logit analysis for the difference-in-difference specification, one runs into statistical issues.
The logit specification is non-linear in nature, which is problematic due to the linear
demands of the difference-in-difference approach. However, as has been previously
shown, the fractional logit appears to produce results that are extremely similar to pooled

OLS. One can expect this sort of similarity to continue.
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Table 2.12: Difference-in-Difference Estimation

@) 2 3)
Excluding: top Sales>1 crore, Excluding: top
groups, new states, groups, new states, NE
Sample (expected sign) Full sample NE territories territories
group;*z*perpend_dg*pre2002;  0.062** 0.065** 0.074***
(+) (0.028) (0.029) (0.020)
group;*z;*perpend_ds 0.045 0.045 0.023
+) (0.031) (0.032) (0.027)
group;*perpend_dg*pre2002; 0.019 0.018 -0.048*
@) (0.040) (0.040) (0.029)
z*perpend_ds*pre2002; 0.048 0.038 0.034
(?) (0.087) (0.088) (0.068)
group;*pre2002; -0.020 -0.020 0.025
@) (0.032) (0.032) (0.023)
z*pre2002; -0.056 -0.047 -0.065
@) (0.072) (0.073) (0.057)
perpend_dg*pre2002; -0.029 -0.022 0.006
@) (0.044) (0.044) (0.030)
group;*perpend_dy -0.069* -0.060 0.017
@) (0.041) (0.042) (0.035)
z*perpend_ds -0.194** -0.184* -0.176**
(?) (0.094) (0.095) (0.078)
group; 0.017 0.007 -0.033
? (0.033) (0.033) (0.028)
Z 0.212*** 0.204** 0.210***
+) (0.080) (0.082) (0.067)
perpend_dg 0.169*** 0.167*** 0.118***
(+) (0.058) (0.060) (0.045)
Firm-level Controls Yes Yes Yes
State-level Controls Yes Yes Yes
Year fixed effects Yes Yes Yes
State fixed effects Yes Yes Yes
Observations 34226 33250 30726
R-squared 0.558 0.553 0.599

OLS regression, with errors clustered around the group level. Endowment/intensity interactions
included.***significant at 1%, ** significant at 5%, * significant at 10%. 1 crore is roughly 10 million rupees
($190,000 2005 US dollars).

Table 2.12 presents the regression output of equation 2.3. Members of the top
business groups are excluded from the majority of the analysis, and endowment/intensity
interactions are included. The results are very similar to the ones reported in table 2.11.

groupi*zy*perpend_ds*pre2002; is positive and significant in all cases presented in the table.
56



And, as predicted, the impact of the legal environment is greater in the years before the
reform. Column (3) uses a more strenuous set of controls, as the specification not only
excludes firms in top groups, north east territory and new states, but also firms that do not
seem to derive a lot of income from the sale of manufactured goods. In this column
groupi*zj*perpend_ds*pre2002; is positive, and significant, and group;*z;*perpend_ds,
while positive, seems to have a smaller impact in the years after the reform.

Tables 2.11 and 2.12 paint a picture of firms in business groups deriving a smaller
advantage, in terms of market share, in the years after the 2002 Amendment Act was
implemented. This could be partially due to business groups being well positioned to take
advantage of backlogged judiciaries in order to produce in industries that required a high
level of relationship-specific contracts. After laws were passed that increased judicial speed
business group advantage appears to have been reduced.

6.2.2 Difference-in-difference-in-difference analysis

The difference-in-difference analysis above ignores one important fact about the
2002 Amendment Act: portions of it were previously implemented by some states, while
other states did not pass any parts of the act. Hence, the impact of the law was uneven, as
has been shown in table 2.10. In fact, the states that had a Chemin score of 0, or less,
should have seen a greater impact on their legal system from the 2002 Amendment Act.
This legal heterogeneity allows for the isolation of the impact of the legal environment on
business group market share, hence, aiding in the identification. This implies that business
groups operating in those states, in industries that are relationship-specific, should have
seen a larger decrease to their advantage as compared to business group firms in similar
industry in states that previously passed portions of the act.

In the analysis below, states are separated into those with a positive Chemin legal
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score and states that have a negative, or zero, score. States with a negative or zero score
are assigned a value of 1, and all other states receive a zero, creating a binary variable
(states receiving a 1 are called ‘treated”). This is done instead of keeping Chemin’s state
score for a number of reasons. First, the analysis is concerned with identifying the
presence of a difference between firms in states, not the degree of the difference. The
regression already uses a triple difference-in-difference approach, and adding further
complications would not be conducive to a clear analysis. This is especially true since the
triple difference approach removes a large degree of variation from the data, eliminating
most of the benefit one would see from a more complicated treatment selection variable.
Furthermore, using a binary selection variable reduces the possibility of errors in the
grading process. This procedure was done on the basis of human judgment; hence an error
in the degree of the score is a bit more likely than an error in whether the overall score is
positive, negative or 0.** Also, states with a negative score are grouped in the same
category as the states that had a score of 0. This is done simply because states with a
negative score should see a larger impact from the 2002 Amendment Act, but that impact
should be moving in the same direction as that in states that had a score of zero.

Analysis will be performed in a similar manner to regressions in the previous
section. First, equation 2.3 is split into two groups, those firms operating in states that
have a treatment score of 1 and those that have a score of 0. These regressions, performed
using a difference-in-difference approach, should give a good impression of business group
advantage in states that had a 0, or negative, Chemin legal scores before the reforms.

Following this analysis, a more formal difference-in-difference-in-difference

approach will be used in order to determine if the relationship still holds. In the appendix,

*% See Chemin (2012) for a further discussion of the grading process.
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| present results from a difference-in-difference-in-difference approach that removes the
percentage of cases pending variable entirely from the regression, using treatment; as a
proxy for it, as opposed to another interaction term.

The problems associated with a triple difference approach are well known. Chief
among them is the fact that so much “differencing’ tends to remove a lot of the variation
from the data. This leads to issues with significance of the estimates. That would, indeed,
be problematic if the triple difference represented the majority of the identification
analysis. That, however, is not the case as evidence of the relationship has been presented
under various conditions, with various falsification exercises. Hence, the triple difference is
treated as a further identification and falsification exercises. To put it simply, the business
group triple interaction for states that had a Chemin score of 0 or below, and operated
before 2002 should be positive. The direction of the impact is one of the things that one
can learn from triple difference analysis, and if that direction is shown to be negative that
would call the relationship outlined in the paper into question.

Table 2.13 presents equation 2.3 with the data divided according to the firm’s state
of operation. Firm and state controls, including the endowment interactions, are not
explicitly enumerated. This is done for space saving reasons. The data is separated into
treatment and non-treatment groups, with the treatment group being those firms that
operate in states that received a Chemin score of 0 or less.

One should note that group;*z;*perpend_ds*pre2002; is positive in both treatment
and non-treatment states. However, the impact in treatment states tends to be qualitatively
larger than in those states that had a positive Chemin score. Furthermore, the law appears
to have a larger impact in those states as well, given the large change in advantage to

market share of firms operating in treatment states, in relationship-specific industries. The
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negative impact of group;*z;*perpend_ds in treatment states is statistically insignificant,
and seems to partially reflect the impact of the 2002 Amendment Act. The output in
columns (3) and (4) represents a full set of regression controls; meaning that the
regressions exclude firms in top 10 business groups, North East territories, and new states,
and uses the usual 10 million rupees sales cutoff. The impact of
groupi*zj*perpend_ds*pre2002; in these two columns is very similar to that found in the
full sample. This implies that firms that focused on manufacturing were impacted by the
2002 Amendment Act, even in states that previously passed laws now in the act, and had a
positive Chemin score.

The results below give a good indication of the impact of business group
membership in treatment versus non-treatment states, before and after the reforms. One
interesting thing to note is that z; post reform seems to be negative, and insignificant, in
non-treatment states; whereas before the 2002 Amendment Act was passed z; is positive, if
not statistically significant. These facts seem to reinforce the notion of contracts as
barriers to entry; prior to 2002 just operating in a contract-intensive industry would confer
a market share benefit, while after 2002 that no longer holds in states that had laws passed
prior to the act. The fact that table 2.8 shows the 2002 Amendment Act having a positive,
and significant, impact on the proportion of new cases processed in each state implies that
it is easier to enter high contract-intensity industries due to an increased ease in contract
enforcement.

The other interesting thing to note about these results is that the impact of the triple
interaction after 2002 appears to be negative in the treated states. The implication being
that business group firms actually suffer a market share disadvantage in these states, post

reform. This result, while interesting, seems to be largely driven by the presence of older
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firms in the data set. These results are in line with proposition 2).

Table 2.13: Difference-in-difference equation divided by state legal score, into
treatment and non-treatment

@) 2 ©) 4
treatment non-treatment treatment non-treatment
Sales>1 crore, Excluding: top Sales>1 crore, Excluding: top
groups, new states, NE groups, new states, NE
Sample Full sample  Full sample territories territories
group;*z*perpend_dy*pre2002;  0.107* 0.060* 0.148*** 0.065***
(0.058) (0.031) (0.050) (0.021)
group;*z*perpend_dg -0.009 0.061* -0.033 0.038
(0.069) (0.035) (0.062) (0.030)
group;*perpend_dg*pre2002, 0.018 -0.022 -0.118 0.072
(0.096) (0.120) (0.083) (0.079)
zi*perpend_dg*pre2002; -0.041 -0.238 -0.049 -0.233
(0.239) (0.259) (0.238) (0.177)
group;*pre2002; -0.025 0.023 0.055 -0.077
(0.065) (0.107) (0.056) (0.072)
z*pre2002, -0.015 0.206 -0.037 0.184
(0.160) (0.231) (0.153) (0.157)
perpend_dg*pre2002; -0.010 0.119 -0.009 0.098
(0.106) (0.140) (0.096) (0.090)
group;*perpend_dg -0.158 0.282** 0.025 0.072
(0.098) (0.136) (0.092) (0.097)
zi*perpend_dg 0.051 0.068 -0.111 0.211
(0.270) (0.282) (0.263) (0.217)
group; 0.076 -0.301** -0.026 -0.086
(0.067) (0.124) (0.063) (0.089)
Z 0.085 -0.039 0.204 -0.154
(0.180) (0.252) (0.168) (0.195)
perpend_dg 0.043 -0.066 0.044 -0.089
(0.135) (0.158) (0.127) (0.115)
Firm-level Controls Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes
Observations 10464 23597 8873 21708
R-squared 0.554 0.560 0.570 0.609

OLS regression, with errors clustered around the group level. Endowment/intensity interactions included. ***
significant at 1%, ** significant at 5%, * significant at 10%. 1 crore=10 million rupees ($190,000 2005 US
dollars).

Equation 2.4, below, presents a formal difference-in-difference-in-difference
analysis of business group advantage in market share, given the state legal environment

heterogeneity before and after the act. The regression equation is rather long, but that is
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(2.4) Ln(market_share)ijs: =
05Ty s +
A,(group;*z*perpend_dst™treatments*pre2002t)+
A,(group;*z;*perpend_dst*treatments)+
A5(group;*z*perpend_dst*pre2002t)+
A,(group;*perpend_dst*treatments*pre2002t)+
A5(z*perpend_dst*treatments*pre2002t)+
Ag(group;*z*perpend_dst)+ 4,(group;*z*treatments)+
Ag(group;*z*pre2002t)+ Aq(group;*perpend_dst*treatments)+
Ay(group;*perpend_dst*pre2002s)+
Ay, (group;*treatments*pre2002t)+
Ay,(z7*perpend_dst*treatments)+45(z;*perpend_dst*pre2002t+
Ay4(z*treatments*pre2002t)+
A,5(perpend_dst*treatments*pre2002t)+
Ayg(group*perpend_dst)+ 4;,(z;*perpend_dst)+
A g(group;*treatments)+ A,4(group;*pre2002t)+
Ayo(zi*treatments)+ A,,(z;*pre2002t)+
Ayy(perpend_dst*treatments)+ A,5(perpend_dst*pre2002t)+
Ay (treatments*pre2002t) +4,5(group;)+ A,4(z)+
Ayz(perpend_dst)+ ey

due to the need to account for all the sub-interactions and effects that allow one to isolate
the triple difference variable. This variable is: the impact on market share of belonging to
a business group, in a high contract intensity industry, given the legal environment through
percentage of cases pending, in a state that had a 0 or negative Chemin score, and operated
before the 2002 Amendment Act was implemented.

The bulk of the regression above comes from the attempt to isolate the activities of
business groups in states that had a negative, or 0, Chemin legal score, and that operated
before national reforms were implemented. Therefore, the regression includes all of the
iterations of the main variable, group;*z*perpend_dst*treatments*pre2002t.**  This

quintuple interaction looks deceptively complex, but is really rather straightforward. Only

* 1 do not include group;*z;*treatment,*pre2002; due to autocorrelation.
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two components of the interaction are continuous, z; and perpend_dst, the rest of the
variables are binary components designating business group affiliation, state and time.
Hence, the impact of the variable is straightforward to dissect. | expect all of the
components of the interaction to move in the same direction (that is one of the reasons why
states that had a negative or zero score are treatment states). Once again, see the appendix
for a variant of this specification, which uses treatments in place of perpend_dst.

Table 2.14, split into two parts for convenience, presents the output for equation 2.4
under the standard set of controls. As before, the regressions include the endowment
variables interacted with industry intensity variables, as well as the state and firm controls
previously used. They are not explicitly depicted in the table for the sake of space.

The first thing to point out in relation to table 2.13 is that almost nothing is
significant. However, that is certainly to be expected given the amount of variation being
removed with the triple difference analysis. The other thing to notice is that the main
variable of interest, group;*z*perpend_dst™treatments*pre2002t, is positive. If this
variable were to have a negative sign it would have called into question the results
presented earlier. Due to the size of the standard errors, it is very difficult to make any
statements about the magnitudes of the impacts. The important aspect of the regressions
is that everything has the sign that one would expect given the previous results. Hence, the
impact of being in a business group, given the legal environment and an industry with high
contract intensity, is positive for both treatment and non-treatment states, before and after
2002. The one instance where the effect is negative is for
group;*z*perpend_dst*treatments; however, the effect becomes positive, and highly

insignificant, if companies with sales below 10 million rupees are excluded.
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Table 2.14: Difference-in-difference-in-difference, part 1

€)) 2 (3)
sales > 1 crore.
Full  ExcludingL top groups, Excluding: top groups,

Sample (expected sign) Sample NE and new territory NE and new territory
groupi*zj*pepend_dst*treatments*pre2002, 0.113 0.120 0.076
(+) (0.108) (0.115) (0.100)
group;*z*perpend_dg *treatment -0.264 -0.259 0.165
@) (0.518) (0.570) (0.484)
group;*z*perpend_dg *pre2002; 0.278 0.295 0.032
+) (0.269) (0.281) (0.242)
group;*perpend_dg *treatments*pre2002, 0.027 0.006 -0.191
@) (0.157) (0.167) (0.116)
zi*perpend_dg *treatment,*pre2002; 0.151 0.248 0.181
(+) (0.368) (0.385) (0.310)
group;*z*perpend_d; 0.058* 0.060* 0.035
(+) (0.035) (0.035) (0.030)
group;*z;*treatment, 0.143 0.137 -0.149
@) (0.340) (0.370) (0.311)
group;*z*pre2002; -0.193 -0.204 0.028
@) (0.237) (0.248) (0.214)
group;*perpend_dg *treatment; -0.358 -0.384 -0.144
@) (0.247) (0.267) (0.207)
group;*perpend_dg*pre2002; -0.118 -0.125 0.093
?) (0.171) (0.176) (0.136)
group;*treament,*pre2002; -0.060 -0.049 0.137
@) (0.129) (0.134) (0.094)
zi*perpend_dg *treatment, 0.024 0.034 -0.420
@) (0.482) (0.515) (0.452)
z*perpend_dg *pre2002; -0.318 -0.377 -0.220
) (0.287) (0.288) (0.204)
z*treatments*pre2002, -0.207 -0.283 -0.218
-) (0.285) (0.293) (0.222)
perpend_dg *treatments*pre2002, -0.134 -0.215 -0.079
() (0.176) (0.188) (0.131)
Firm-level Controls Yes Yes Yes
State-level Controls Yes Yes Yes
Year fixed effects Yes Yes Yes
State fixed effects Yes Yes Yes
Observations 34061 33094 30581
R-squared 0.559 0.554 0.599

OLS regression, with errors clustered around the group level. Endowment/intensity interactions included.
*** significant at 1%, ** significant at 5%, * significant at 10%. 1 crore is approximately 10 million rupees
($190,000 2005 US dollars).
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Table 2.14: Difference-in-difference-in-difference, continued

@) @) 3)
ExcludingL top groups, NEand  sales > 1 crore. Excluding: top
Sample (expected sign) Full Sample new territory groups, NE and new territory
group;*perpend_dy 0.268* 0.288** 0.068
? (0.137) (0.138) (0.098)
z*perpend_dy 0.054 0.122 0.202
? (0.282) (0.284) (0.217)
group;*treatments 0.340* 0.361* 0.128
? (0.187) (0.198) (0.150)
group;*pre2002; 0.107 0.113 -0.096
? (0.152) (0.157) (0.121)
Z*treatments 0.070 0.082 0.401
(+) (0.363) (0.380) (0.321)
z*pre2002; 0.276 0.329 0.172
(+) (0.255) (0.256) (0.181)
perpend_dg*treatment, 0.238 0.293 0.284
? (0.225) (0.243) (0.197)
perpend_dg*pre2002; 0.162 0.211 0.093
? (0.150) (0.150) (0.100)
treatment,*pre2002, 0.142 0.205 0.086
(? (0.144) (0.150) (0.100)
group; -0.294** -0.314** -0.083
? (0.125) (0.125) (0.089)
Z -0.021 -0.081 -0.139
? (0.252) (0.253) (0.195)
perpend_dg -0.078 -0.125 -0.088
(? (0.156) (0.157) (0.114)
Firm time-varying controls Yes Yes Yes
State time-varying variables Yes Yes Yes
Year fixed effects Yes Yes Yes
State fixed effects Yes Yes Yes
Observations 34061 33094 30581
R-squared 0.559 0.554 0.599

OLS regression, with errors clustered around the group level. Endowment/intensity interactions included.
*** significant at 1%, ** significant at 5%, * significant at 10%. 1 crore is approximately 10 million rupees

($190,000 2005 US dollars).

These results reinforce the idea that firms in business groups enjoy a market share

advantage when operating in high contract intensity industries, in states that have poor

slow judiciaries. What is problematic about the triple difference approach, the amount of
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variation removed, is also what is helpful to the identification strategy. By employing this
method one is able to isolate the specific impact, while differencing out the other iterations.
This is especially relevant when combined with the quasi natural experiment, described

above, which allows for the analysis to take place.
7. Conclusion

The above analysis has used the Nunn (2007) measure of industry-level contract
intensity to demonstrate that firms in Indian business groups have an advantage when
producing in industries that require relationship-specific contracts, given a slow judiciary.
These findings reinforce the belief that business groups are a market response to market
failure, and present a channel through which business groups might find advantage despite
their unwieldy nature. Using a quasi-natural experiment, based on Chemin (2012) analysis
of the 2002 Reform Act, and a triple difference method, | am able to show that the results
are robust to a variety of falsification exercises.

The results underscore the importance of functioning institutions in the operations
of businesses. As the legal environment in India improves, one should see a decrease in the
advantage that business groups enjoy in respect to this particular market failure. The court
system is not the only way to enforce contracts; many countries, including India to some
degree, use arbitration panels to remove some burden from the judiciary. Testing to
determine if arbitration panels have an impact on contract enforcement would present
interesting policy implications for a country struggling with a legal case backlog.

This paper combines literature on business groups, contract enforcement, and
judicial efficacy and shows how those factors influence the operations of firms in India.

While business groups function somewhat differently in various countries one might expect
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similar results to hold in other locations. This is due to the nature of the business group,

which gives firms operating together a benefit that stand alone firms do not enjoy

Appendix:
Table A2.1: Business Group Presence by State

state group stand-alone % of firms that are business groups Chemin state score
Andhra Pradesh 163 590 21.6 0
Arunachal Pradesh 0 1 0.0 0
Assam 18 47 21.7 0
Bihar 8 42 16.0 1
Chandigarh 29 58 33.3 1
Chhattisgarh 15 72 17.2 0
Dadra and Nagar Haveli 4 9 30.8 3
Daman and Diu 0 4 0.0 -2
Delhi 216 887 19.6 1
Goa 22 37 37.3 -2
Gujarat 241 831 22.5 1
Haryana 49 173 22.1 1
Himachal Pradesh 16 44 26.7 1
Jammu & Kashmir 1 4 20.0 0
Jharkhand 9 17 34.6 0
Karnataka 99 336 22.8 0
Kerala 50 188 21.0 0
Madhya Pradesh 211 38 15.2 2
Maharashtra 746 1797 29.3 3
Manipur 0 1 0.0 0
Meghalaya 1 7 14.3 0
Nagaland 0 2 0.0 0
Orissa 33 71 31.7 2
Puducherry 4 14 22.2 0
Punjab 81 156 34.1 1
Rajasthan 62 189 24.7 0
Tamil Nadu 402 786 33.8 0
Uttar Pradesh 87 235 27.0 4
Uttarakhand 6 19 24.0 0
West Bengal 252 625 28.7 2

Firms include government and foreign companies, but not non-industrial firms. CMIE Prowess database
State score from Chemin (2012).
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Table A2.2a: Time series of Indian Penal Code cases pending
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Table A2.2b: Time series of Indian Penal Code cases processed
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Table A2.3: Basic regressions with industry fixed effects

(1) (2 (3)
sales = 1 crore, no
Sample full sample sales > 1 crore top groups
group;*z;*perpend_d 0.096*** 0.079*** 0.081***
(0.024) (0.017) (0.017)
group; 0.025 0.022 0.015
(0.025) (0.018) (0.018)
perpend_dg 0.162*** 0.124%** 0.126***
(0.054) (0.035) (0.035)
group;*perpend_dy, -0.094*** -0.064*** -0.059***
(0.032) (0.022) (0.023)
zi*perpend_dg -0.172** -0.147%** -0.142%**
(0.077) (0.054) (0.054)
profit, after taxes -0.004 0.012 0.053*
(0.025) (0.023) (0.032)
natural log of total assets 0.124*** 0.105*** 0.104***
(0.001) (0.001) (0.001)
group size -0.118 -0.004 0.118
(0.078) (0.066) (0.125)
year of incorporation -0.348*** -0.365*** -0.403***
(0.105) (0.082) (0.075)
natural log of gdp per capita, per state 0.055** 0.032* 0.032*
(0.026) (0.017) (0.017)
natrul log medical spending by state,
per capita -0.030** -0.026%*** -0.025***
(0.014) (0.009) (0.009)
(skill intensity)*(natural log of
education spending by state, per
capita) 0.065* 0.020 0.024
(0.039) (0.026) (0.027)
(capital intensity)*(natural log of fixed
capital per worker, per state) -0.003 -0.001 -0.001
(0.005) (0.004) (0.004)
natural log education spending by
state, per capita -0.017 -0.004 -0.006
(0.019) (0.012) (0.013)
natural log of fixed capital per worker,
per state -0.008 -0.013** -0.013**
(0.010) (0.007) (0.007)
State fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Observations 34226 31647 31265
R-squared 0.647 0.761 0.759

OLS regressions with group clustered errors. 1 crore = 10 million rupees ($190,000 2005 US dollars)
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Table A2.4: Regressions with group;*z; interaction, and basic specification separated by
group membership

) ) ) Q) ©)
full data set full data set full data set group =0 group =1

group;*z*perpend_d 0.168** 0.168** 0.168

(0.077) (0.077) (0.168)
group 0.050 0.050* 0.050

(0.031) (0.028) (0.062)
Z 0.227*** 0.227%** 0.227** 0.245** 0.109

(0.042) (0.046) (0.100) (0.101) (0.106)
perpend_dy 0.181*** 0.181%*=* 0.181%** 0.132* 0.140

(0.046) (0.046) (0.065) 0.072) (0.098)
groupi*zj -0.083 -0.083 -0.083

(0.063) (0.064) (0.138)
group;*perpend_dg -0.111%* -0.111%* -0.111

(0.037) (0.034) (0.075)
z*perpend_dg -0.219%** -0.219%** -0.219* -0.232* -0.028

(0.050) (0.055) (0.117) (0.117) (0.129)
Time-varying firm controls Yes Yes Yes Yes Yes
Time-varying state controls Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes
Observations 34226 34226 34226 22049 12177
R-squared 0.558 0.558 0.558 0.489 0.568
Error structure none robust errors group-level clustering ~ firm-level clustering  group-level clustering

OLS regressions

Table A2.5: Regressions with cutoffs based on firm’s year of incorporation; endowments

1) @ €) €
Sample (year of incorporation)>1900  (year of incorporation)>1950 (year of incorporation)>1990 (year of incorporation)<2002
group;*z*perpend_dy 0.049** 0.081%** 0.073* 0.053**
(0.024) (0.026) (0.044) (0.024)
group;*perpend_dg -0.009 -0.019 0.084 -0.014
(0.031) (0.033) (0.055) (0.031)
z*perpend_dy -0.173* -0.192** -0.462%** -0.160**
(0.070) (0.076) (0.122) (0.070)
group; -0.013 -0.022 -0.101** -0.012
(0.025) (0.026) (0.045) (0.024)
7 0.192%** 0.186*** 0.365%** 0.182%**
(0.060) (0.065) (0.203) (0.060)
perpend_dy; 0.130%** 0.127%* 0.190** 0.126**
(0.042) (0.045) (0.074) (0.042)
State fixed effects Yes Yes Yes Yes
VYear fixed effects Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes
Observations 31427 28273 914 31466
R-squared 0.603 0.587 0.536 0.604

Pooled OLS, group-level clustering. 1 crore = 10 million rupees ($190,000 2005 US dollars)
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Table A2.6: Chemin’s grading of Uttar Pradesh in relation to 2002 Amendment Act

year the act was passed |legal speed [description of act
No second appeal for cases with awards less than 25000 rupees (law passed in 1976 that stated
2002 Amendment Act 2002 1{this number was 3000 rupees)
No second appeal for cases with awards less than 200 rupees; overwritten by the 1976 national
Uttar Pradesh 1954 o|law so state law was the same as national law in 2002
2002 Amendment Act 2002 1(A legal revision cannot be used to slow down judicial process
No revisions for cases with more than 100000 rupees. Hence, Uttar Pradesh is impacted
Uttar Pradesh 1991 1[negatively by the 2002 act in this case since it's law is better at reducing revisions
Uttar Pradesh 1991 1{No revision by district courts.
Duplicate complaints have to be presented in court (this is actually slowing down the court
2002 Amendment Act 2002 -1[system, since most of the country doesn’t have the duplicate complaint requirement)
Complaint has to be copied for each defendant. So the new law, while slower for the rest of
country, would actually speed up the legal system in Uttar Pradesh. Hence, the law in Uttar
Uttar Pradesh 1926 -1|Pradesh is actual detrimental to court speed.
2002 Amendment Act 2002 -1|Complaint has to accompany summons. Previous national law didn't have this requirement
Uttar Pradesh 1926 -1|Previous law in Uttar Pradesh even more negatively impactful on judicial efficacy
2002 Amendment Act 2002 1{Summons can be issued through post, fax or email.
Summons can be issued through post. The rest of the country didn't have this provision; so
the rest of the country will see a positive impact. The law in Uttar Pradech was conducive to
Uttar Pradesh 1958 1|legal speed.
2002 Amendment Act 2002 1|1f defendant refuses to receive mail, the summons is considered served.
Uttar Pradesh already had this law on the books. Hence, the law in Uttar Pradesh can be seen
Uttar Pradesh 1958 1{conducive to speed, in relation to the rest of the country.
Court can send a courier, a fax, or an email to summon a defendant from outside of the courts
2002 Amendment Act 2002 1|jurisdiction. Previously, defendants couldn't be summoned through these means.
Court could send a mail to the defendant. This is much in keeping with the 2002 Act, hence
the state should see little impact, while the rest of the country should see a positive impact in
Uttar Pradesh 1958 1{judicial speed from this provision.
Decree used to be required to file an appeal, now it is just a copy of the judgment. The copy
2002 Amendment Act 2002 1|of judgment takes less time to get.
Uttar Pradesh had a provision that allowed the appellate court to forego the decree if the court
felt that the original court didn’t have time to issue it. The rest of the country didn't have this
provision, so Uttar Pradesh will not benefit by the 2002 Amendment Act on this provision.
Uttar Pradesh 1969 1

Source: Chemin (2012)
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Table A2.7: Difference-in-difference-in-difference, percentage of cases pending replaced
by treatment variable

1) @)

sales>1 crore. Eclduing: top groups, NE

Sample full sample territories & new states
group;*z*treatments*pre2002,  0.001 0.032*
(0.022) (0.017)
group;*z*treatments 0.027 -0.018
(0.024) (0.021)
group;*z*pre2002; 0.052** 0.055***
(0.024) (0.017)
z*treatment;*pre2002; -0.034 -0.037*
(0.026) (0.022)
group;*pre2002; -0.004 -0.016**
(0.010) (0.007)
z*treatment, 0.047 0.061**
(0.030) (0.027)
z*pre2002; -0.005 -0.026**
(0.016) (0.012)
treatment,*pre2002, 0.013 0.008
(0.011) (0.008)
group;*z 0.025 0.022
(0.026) (0.022)
group; -0.039*** -0.018*
(0.012) (0.010)
Z; 0.037** 0.045***
(0.018) (0.014)
State fixed effects Yes Yes
Year fixed effects Yes Yes
Firm-level controls Yes Yes
State-level controls Yes Yes
Observations 34061 30581
R-squared 0.558 0.599

OLS regressions with group-level clustered errors. Endowment/industry intensity interactions included. 1
crore = 10 million rupees ($190,000 2005 US dollars)
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Chapter 3

Does Ownership Structure and Concentration Impact Total
Factor Productivity?

1. Introduction

Why some firms operate more efficiently than others is a central question when
analyzing firm behavior in developing countries. Firms that are more efficient, and
productive, will be able to compete more effectively on the open market, and, all else
being equal, make a higher profit than their less productive counterparts. Examining
what factors impact firm productivity is an exercise that is important for firms, especially
in developing countries, as they attempt to improve their efficiency and standing in the
global economy.

The scope of the analysis is limited to India in order to explore the issues
concerning firm productivity. Specifically, | will be looking at the ownership structure of
a firm in order to analyze its possible impact on productivity. The growing economy of
India presents an interesting opportunity. It is an emergent economy, with lots of high
tech industries, but one that is still holding on to its business group culture, and struggling
with issues of institutional quality. This rich economic environment presents an
opportunity to analyze the impact of ownership structure, and concentration, on total
factor productivity (TFP). Specifically, one can examine if there is an impact from
ownership concentration while the firm is a member of a business group, and also if

higher ownership concentration has an impact on TFP depending on the contract intensity
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of the firm’s industry of operation.”> Generally speaking, the more relationship-specific,
or contract intensive, an industry is, the more technologically demanding and
complicated it is; hence, by being able to capture the impact of this interaction, one will
be able to see if ownership structure has a positive impact on a firm when producing in
contract intensive industries.*®

The issue of ownership structure of a firm will be explored from the perspective
of the promoter. This is done in order to ascertain the impact of ownership concentration
on a firm’s total factor productivity. Under the Disclosure and Investor Protection
Guidelines put forth by the Securities Exchange Board of India, a promoter is someone
who is in overall control of the firm, the entity that initiated the offering of firm securities
to the public, or the entity that is listed on the prospectus as a promoter.*’ A promoter
does not have to be a single person; in fact it can be a company, a family, a bank or even
the government. In the scope of this paper, one can think if the promoter as a shareholder
with varying degrees of influence on the operation of a given company.

The standard assumption made is that the degree of promoter influence can be
measured by the percentage of equity held by that promoter.®® Hence, the higher the
percentage of shares held, the greater the influence the promoter can exert on the

company. This influence can manifest itself in a variety of ways: a reduction in

** Ownership concentration refers to the percentage of a firm controlled by a particular promoter. In
essence, this measure is trying to capture the level of influence that a central owner can exert, and see if the
influence has a differing impact on TFP based on firm properties.

*® See table 2.3 in chapter 2 for a list of the most and least contract intensive industries.

*" These guidelines were put out in 2000; however, the term is much older than that. Since it is a business
term it does not appear in the 1956 Companies Act.

*8 While this is a very benign assumption, it is, never the less, an assumption. One can easily come up with
a scenario where the promoter owns a small percentage of the firm, but exerts a lot of control. However, in
most instances the percentage of shares held is a very good indicator of the amount of influence and control
a promoter has over a company.
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tunneling®®, increased monitoring of the production process and of managers, the possible
smoothing out of production issues associated with complicated industries, and an
increase in the amount of funds available to the firm. These are just some of the possible
channels through which ownership concentration could impact a firm’s productivity.

What I will explore in this paper is if this impact differs based on whether the firm
IS in a business group, and if it operates in an industry that requires relationship-specific
contracts. For example, a firm in a business group that has a high percentage of its shares
owned by a promoter will be less likely to experience tunneling, the removal of funds
from one business group member only to transfer them to another, since the central
owner already has high cash-flow rights in that firm. Furthermore, a strong central owner
could funnel money into a firm that is producing in a high contract-intensity industry,
thereby alleviating some of the inherent institutional issues associated with
manufacturing in those industries.

The analysis will further explore the possible presence of differences in the
impact on total factor productivity depending on the type of promoter, not just the
amount of control said promoter exhibits. The analysis will explore the differences
between corporate and family promoters in order to test if these two types of promoters
impact total factor productivity in different manners. It has been shown in the literature
that firms which are family owned have different considerations when it comes to
business operations. Family owners not only want to maximize firm profits but they also
want to ensure that the firm is well-positioned to support their family. Hence, family

owners are less likely to take on debt, and less likely to invest extensively in capital

9 Betrand et al. 2002
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improvements.® (Gallo and Vilaseca, 1996; Gomez-Mejia et al., 2007). Corporate
owners, on the other hand, do not have such considerations. They are primarily
concerned with maximizing profits for their investors. Therefore, one would expect that
family promoters and corporate promoters would behave differently when it comes to
producing in contract intensive industries. One should note that contract intensive
industries tend to be more capital intensive; hence these industries require more
investment for production, and frequent modernization in order for a firm to remain
competitive. Therefore, one would expect to observe an insignificant, or even negative,
impact on TFP with family owner concentration in high contract intensity industries.
Corporate and family promoters are chosen due to the hypothesized differences
between these ownership types and also due to the common nature of these types of
promoters in the Indian economy. Family ownership is very common in the developing
world. In India, the family firm forms the basis of the economic system. A recent survey
of major Asian economies showed that family firms account for 67% of firms with over
$50,000,000 in capitalization in the sample. (Asian Family Report, 2011). The Prowess
database, which contains over ten thousand of the largest manufacturing firms in India,
contains 1,511 firms with at least 5% family promoter share.>® The corporate firm is a
younger phenomenon; however, it is becoming widespread in the developing world. The
same Prowess dataset contains 1,272 firms with at least 5% corporate promoter share.
The small disparity in the number of corporate and family firms most likely comes from

data limitations. The dataset that 1 am using only has differentiated promoter data after

% post 2008 crisis, Indian family firms appeared to have tried to adapt to the new environment by taking on
more debt. (Asian Family Report, 2011). This is a very new trend in Indian family firm behavior that is
not captured by the time scope of the dataset. Note that prior to 2008 Indian family firms behaved in a very
typical manner and did not take on a large amount of debt.

*! Doubtless, this number is biased downward due to data limitations.
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the 2005. It is far more likely that the number of family promoters was greater the further
back the data were to extend.

Himmelberg et al. (1999) stresses that endogeneity of ownership cannot be
ignored when analyzing the impact of ownership structure on firm performance. Owners
may increase stakes in more productive companies and concentration could be correlated
with unobserved firm characteristics. These concerns are addressed in a number of ways.
First of all, in order to offset the possibility that current TFP can impact current
ownership concentration, | employ the first lag of ownership concentration as an alternate
specification. In addition, I use a variety of ownership lags as instruments, as is the
literature standard. (Lin et al. 2010). Clearly, one can always make the argument that on
some level the instruments are correlated with the errors; however the goal of this
approach is to minimize the impact of endogeneity in order to be able to comment on the
direction of causality. The issue of endogenous ownership type, on the other hand, is
almost fully mitigated by the nature of the data and the Indian business environment.
While the percentage of concentration of a certain promoter type does change, one does
not observe a firm transition fully from a corporate to family promoter or vice versa.

Tables 3.1, below, presents mean TFP of firms under a set of operating
conditions. As one can see, firms in business groups that also have high degree of
promoter concentration tend to exhibit higher levels of mean TFP then their non-business
group counterparts as well as stand-alone firms. This suggests a potentially positive
relationship between business group membership and TFP, given a high degree of
promoter ownership. The relationship between promoter concentration, contract

intensity, and TFP is more ambiguous. Judging by the TFP means in table 3.1, a higher
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degree of promoter concentration tends to lead to lower mean total factor productivity
when one breaks down the data based on contract intensity. These results should not be
very surprising, as | anticipate that family promoters will have a different impact on TFP
when compared to corporate promoters, especially when producing in contract intensive
industries, which tend to be capital intensive as well.

The rest of paper is arranged as follows: section 2 presents the literature overview,
section 3 reviews the concept of total factor productivity and demonstrates the Levinsoh-
Petrin method, section 4 discusses empirical specifications and data including data
sources, section 5 presents the results, section 6 describes the identification strategy and
results, section 7 concludes.

Table 3.1: Mean TFP Analysis Decomposed by group membership and degree of contract

intensity
restrictions mean tfp_raw_energy
promoter's_share*group = 0, not a
member of a business group 0.549
promoter's_share*group >0 0.779
promoter's_share*group >=0.5 0.81
promoter's_share*group < 0.5 0.476
low contract intensity, and
promoter's_share < 0.5 0.413
high contract intensity, and
promoter's_share < 0.5 0.387
low contract intensity, and
promoter's_share >= 0.5 0.364
high contract intensity, and
promoter's_share < 0.5 0.322

CMIE Prowess. “high contract intensity”: z; > 0.5, “low contract intensity”: z;<0.5.

2. Literature Review

How the ownership structure of a firm impacts said firm’s performance has been a

topic widely explored in the corporate governance literature. The pioneering research in
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this field was published by Berle and Means (1932). The authors discuss the mechanisms
through which shareholders can impact the profitability, and performance, of a company.
Specifically, the authors demonstrate that an owner who controls a significant amount of
shares has increased power to monitor management, which should lead to higher profits
due to a reduction in manager shirking.>> Hence, Berle and Means expected ownership
concentration to be positively correlated with firm profitability.

The empirical grounding for Berle and Means (1932) has largely been conducted
using US firms, Fortune 500 companies, and companies in the UK. What these studies
tend to find is that the relationship between firm profitability and ownership
concentration tends to be non-linear in nature.

Using data on Fortune 500 companies, Morack et al. (1988) find that there exists a
positive impact on the firm’s Tobin’s Q from board concentration in the ranges of zero to
five percent, and over twenty five percent. The relationship is negative for board
concentration between five percent and twenty five percent. The authors argue that at
middle levels of ownership concentration managers might feel entrenched, and not afraid
of being removed. An issue with the paper is that the relationship of firm profitability
and ownership concentration that Morack and his coauthors proposed is not robust to
other measures of firm performance.

In a study, looking at firms on the New York and American stock exchanges,
McConnell and Servaes (1990) find a similar relationship. Using data on firms appearing
on these exchanges from 1976 to 1986, the authors find an inverted U relationship

between ownership concentration and the firm’s Tobin’s Q.

%2 In the case of developing countries such as India monitoring might also reduce potentially corrupt
practices by the management.
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As has been stated, what these studies have in common is that they all concern
themselves with advanced economies. Clearly, firms in developing economies face a
different variety of issues compared to those operating in developed countries. La Porta
et al. (1999) expose some of these differences by analyzing the ownership structure of
firms in developed and developing countries. They find that the Berle and Means view of
a firm does not apply very accurately to companies in the developing world.
Furthermore, in countries with poor shareholder protection even the largest firms have a
controlling shareholder. Beyond that, the authors find firm structure to be very different
in developing countries when compared to their more developed counterparts. In line
with existing research on the prevalence of business groups, La Porta et al. show that the
pyramid structure is common in developing countries. This, among other finds, suggests
that results from developed countries might not be directly transferable to developing
countries since firm structure, and the environment that said structure is a function of, are
so different.

The evidence of the impact on firm profitability in developing countries tends to
be mixed. For example, Sarkar and Sarkar (2000) analyze the impact of ownership
concentration on the profitability of Indian firms. The authors find that the relationship
between firm value, as measured by Tobin’s Q and market to book value ratio, and
shareholding concentration becomes positive beyond the threshold of 25%.%° In a
contrasting study, Shah et al. (2010) show that, in the case of Pakistan, ownership
concentration seems to have a negative impact on firm performances, as measured by a

variety of financial variables. The authors postulate that this result reinforces the belief

%% While the authors do control for many aspects of firm performance and value, such as firm
diversification, they do not control for business group membership.
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that ownership can become entrenched, and work towards individual interest, not the
interest of the company. While interesting, the results suffer from a relatively small
sample size of 67 firms.

A related strand of literature examines the impact of ownership type on firm
performance and profitability. Looking specifically at business groups, Khanna and
Rivkin (2001) present a cross-sectional analysis of firm performance, focusing
specifically on ownership that is part of a business group. The analysis explores fourteen
emerging markets, including India, which exhibit a strong business group presence.>
The authors use empirical analysis to demonstrate that business group ownership has a
positive impact on firm profit in some countries and a negative impact in others. The
countries where the impact was identified to be positive and significant were India,
Indonesia and Taiwan.>® Argentina was identified as a country where the coefficient on
the business group dummy was negative and significant (Chile and the Philippines show
negative, but statistically insignificant impacts). While the authors demonstrate the
heterogeneous nature of business groups from country to country, it does not deal with
ownership concentration or its impact on firm performance.

Most studies analyzing the impact of business group structure use firm
profitability as a measure of performance; however a few do look at total factor
productivity and business group membership. Lichtenberg and Pushner (1994) use the

degree of insider holding as a measure of concentration of power and explore its impact

> Business group firms constitute a high of 64 percent of the observations in Indonesia, and low of 23
percent in the Philippines.

> Israel, and Peru exhibit a positive impact, but the sample size of firms in those two countries is too small
to say anything of significance about the subject. South Africa showed a large positive average group
effect and a negative median effect. The authors postulate that this is due to a small number of extremely
profitable groups in South Africa.
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on total factor productivity in Japan. The authors find a positive impact on total factor
productivity, however, their measure of total factor productivity does not correct for the
simultaneity in the firm’s production function, among other things.”® In a much more
recent paper, Biewen and Koch (2011) analyze the impact of business group association
in Germany. They find that belonging to a business group has a positive impact on TFP.
However, the nature of the German economy is very different from that of developing
countries; hence one has to be very careful when trying to broaden the implication of
these results.” Furthermore, the analysis of ownership structure only distinguishes
between foreign and domestic ownership.

Asking a similar question to Biewen and Koch but in a different setting,
Goedhuys et al. (2006) find that business group membership is conducive to productivity
for the country of Tanzania. Due to data limitations, 275 small to medium sized firms in
2002, the authors do not explore ownership structure beyond group membership, nor does
their data afford them a particularly diverse industry breakdown.>®

While business groups are, indeed, common in developing economies, the family
firm might be even more prevalent.>® La Porta et al. (1999) finds that roughly thirty
percent of the firms in their cross-country sample have at least twenty percent of firm
shares controlled by a family owner. The data, however, includes some of the most

developed countries in the world, such as the United States. If one were to look just at

% The paper also does not look at industry contract intensity, or other types of group ownership, as it might
pertain to TFP.

>" Certainly, the German economy is not plagued by institutional failure as are many of the economies in
developing countries. This is a vital difference since research mostly agrees that business groups are a
market response to institutional failure. Hence, one does not get the full scope of business group
advantage, or lack there off, unless one looks at developing economies.

*® The authors break down the industries into eight sectors.

* It is important to note that a business group may very well be family owned, such as the Tata group.
Hence, one should not think of these designations as being mutually exclusive.
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developing countries family owned firms would be much more prevalent.®
Unfortunately, the vast majority of studies have explored the impact of family ownership
in developed countries, not in their developing counterparts. Furthermore, the results of
these empirical studies have been mixed. Using data on US firms Villalonga and Amit
(2006) show that the Tobin’s q of family firms is greater than of other corporations, while
Bennedsen et al. (2007) empirically demonstrate that this is not the case for family firms
operating in Denmark. In fact, the authors state that family firms have particular issues
with underperformance in industries that require a highly skilled labor force.

The findings of Bennedsen et al. (2007) are consistent with the view that family
owned firms have a different set of incentives when compared to firms with other
ownership types. Since the firm is viewed as a vehicle for maintaining family income,
the ownership is much more conservative about investing in capital.”* This
underinvestment would be especially noticeable in industries that require a skilled
workforce, or are contract-intensive, since both types of industries tend to be more
technology intensive during the production process.

This literature compliments the vast amount of research analyzing the impact of
foreign ownership on total factor productivity. For example, Chibber and Majumdar
(1999) find a positive impact on firm profitability in India for those firms with foreign
ownership share greater than 51%. In a more recent paper Petkova (2009) uses a
propensity score matching approach to show that firms that are acquired by foreign
companies see an increase in total factor productivity roughly three years after the

acquisition.

8 Asian Family Report (2011).
%! Barbera and Moores (2011).
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This paper attempts to bridge the gap between literature set in developing
countries analyzing total factor productivity based on ownership type and the strand of
literature that explores the impact of ownership concentration on firm profitability. 1 will
be looking at how ownership concentration, given business group affiliation and industry
contract intensity, may impact total factor productivity. Furthermore, I will also explore

how different types of promoters, such as family promoters, impact the TFP of the firm.

3. Estimation of Total Factor Productivity

3.1 Background

Total factor productivity is the residual of a Cobb-Douglas production function.
Taking natural logs of a standard Cobb-Douglas specification produces the following
functional representation:

(3.1) In(Yi) =In(Aip) + Adn(Kiy + Aln(Lip) + AnIn(Myy)
= Ao + kit + Ailit + AmMic + €5t

Note that In(Aiy) = 4o + €ir, where 4o captures the mean efficiency level across firms and
time and ej; represents the difference between the mean and a particular firm, i, at a given
time period, t. It is further possible to decompose e;; into an identically and independently
distributed deviation structure, vi;, and wj; which is the predictable component of
productivity.® Hence, firm level productivity may be expressed as wi.. Since one does
not observe this productivity directly, one has to estimate the natural log transformation

of the Cobb-Douglas production function, and use the residual as an estimate of TFP.
3.2 Levinsohn-Petrin Method

Simply using OLS to estimate the natural log form of the production function, and

using the regression errors as estimates of total factor productivity, however, is not the

62 . _
€it = Wit + Vit

84



correct approach. The issue stems from a central assumption of that approach, namely
that the inputs are independent of the firm’s productivity. This requirement is violated,
since it has been repeatedly shown, starting with Marschal and Andrews (1944), that
firms choose inputs based on the characteristics of the firm, such as productivity, not
independently of them.®® Hence, if a firm has some idea of what its productivity will be,
then it can adjust the quantity of its inputs accordingly. This issue will lead to the OLS
estimates of TFP to be biased due to endogeneity.

To correct for the various problems associated with OLS estimates of TFP I will
use the method first employed in Levinsohn and Petrin (2003).** This is a semi-
parametric method that uses the amount of intermediate inputs that a firm chooses as a
proxy for unobserved productivity. The choice of proxy is the major difference between
Levinsohn-Petrin and the other popular method of total factor productivity estimation,
Olley and Pakes (1996). The Olley-Pakes method uses the firm’s investment decision as
a proxy for productivity. However, the method requires that investment be strictly
increasing in productivity. This leads to firms with non-positive investment amounts
being removed from the estimation procedure. Similarly to the Olley-Pakes method,
Levinsohn-Petrin requires that intermediate inputs be increasing in productivity.
However, this is a much less restrictive assumption since firms with negative investment
are much more common than those with negative spending on intermediate inputs. This
is the major reason why | use Levinsohn-Petrin in the analysis that follows. While the

Prowess data set is certainly robust, it does not have a firm’s investment decision as one

% In essence, a firm that is more productive will utilize different types and amounts of inputs then a less
productive firm.
* The analysis that follows is adapted from Levinsohn and Petrin (2003).
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of the variables present.®> However, the data set does provide the amount spent by each
firm on raw materials as well as energy.

To use the Levinsohn-Petrin method one needs to express intermediate inputs as a
function of firm capital and productivity. In the analysis that follows the lower case
variables reflect that they have been transformed using natural logs:

(3.2) mit = my(kir, wir)
Since mj; is strictly increasing in wji; one can solve for wj; by inverting the input function.
(3.3) wit= m¢ ™ (kit, Miy)
Note that et = wj; + Vi, this value is substituted into equation 3.1:
(3.4) Vit = Jo + Mkit + Ailie + 2mMic+ m¢ ™ (Kie, i) + Vie

(3.5) yit= Allit + @(mi, Kir) + Vit
Where g (mit, ka)=Ao +Ackit +AmMmic +m¢ (ki, Mic). A can be retrieved by estimating

equation 3.4. However, from this equation it is impossible to get estimates of any of the
other variables. Hence, the Levinsohn-Petrin method requires a two part estimation
procedure. In order to estimate fxand S, Levinsohn-Pterin builds off of Olley and Pakes
(1996) and assumes that wj; follows a first order Markov process. Furthermore, much like
Olley-Pakes, the method assumes that capital does not immediately respond to
innovations in productivity over the last period’s expectation, it. SO one can express it
as it = wit— E[wit|wor1]. Then, looking at the equation for capital with the labor
component subtracted from it, one can write:

(3.6) Y'it = Ao + kit + Am*Mit + E[oa | wat1] + Vi
Equation 3.6 is the second stage equation to be estimated. Since an additional moment
condition is needed in order to identify 1,, a GMM approach is used, instead of OLS.

The whole process is very similar to that of Olley-Pakes. The key difference is that since

% The data set does have an investment variable; however this is financial, not physical, investment.
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one uses inputs as a proxy there is no need for a survival function in the second stage of

the estimation. Also, the second stage is estimated using a GMM approach.
3.3 TFP Estimation

As stated in the second chapter, Business Groups and Contract Enforcement, the
Prowess database, while including a good deal of what one would expect to appear on a
company’s balance sheet, does not have a variable representing the number of workers
employed by a firm. This is problematic since the labor input that enters into the Cobb-
Douglas production function is generally measured as the number of workers a firm
employs. This problem, however, is not insurmountable; to bypass the lack of a labor
variable, I will use the total compensation that a firm provides to its workers. While not a
standard procedure, the use of total wages as proxy for labor is certainly not
unprecedented; Schoar (2002) showed that wages can be used as a substitute for the labor
force.®® Schoar estimated total factor productivity using the standard labor variable, as
well as total wages in order to proxy for worker quality. She found no qualitative
differences between the two sets of estimates. Furthermore, in her study of the impact of
foreign ownership on the TFP of Indian firms, Petkova (2009) used total wages found in
Prowess to estimate total factor productivity and found the results consistent with
previous studies.

The capital variable used is total assets of the firm. Other variables were also
used, such as gross fixed assets, with similar results; however, the total assets variable
has an advantage over the other capital variables due to its availability in the data set. For

similar reasons, revenue from the sale of the firm’s products is used for the value of

8 <[ also reestimate the TFP regression specifying labor wage bill to proxy for worker quality. Results
remain qualitatively the same.” (Schoar, 2002).
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output. Also, the amount of expenditures spent on raw materials, energy and fuel, as a
measure of intermediate inputs is used.”’

Furthermore, the variables are deflated using literature-specified deflators. The
sales variable is deflated using an-industry specific deflator, at the 2 digit level.®® The
expenditure on energy and fuel is deflated using an electricity deflator. The
compensation variable as well as the raw material expenditure and total assets variables
are deflated using a wholesale price index deflator. All the deflators have 1993 as the

base year.”

4. Empirical Strategy and Data

4.1 Empirical Strategy

The analysis below concerns itself with exploring the possible impact that
ownership structure, specifically the amount of control a promoter has over a company,
has on the total factor productivity of a firm. The nature of ownership concentration is
analyzed to determine if it has a different impact on TFP depending on how contract
intensive an industry is, and on the business group affiliation of a firm. To accomplish
this, the analysis estimates TFP using the Levinsohn-Petrin method, as described in
section 3, and regresses it on various ownership interactions. Specifically, the following
equation is estimated:

(3.7) In(TFPijst) = as + o + 0 + kit + kst + Bl1(promoter’s sharei*group;) +
Ba(promoter’s_sharei*z) + f°3(promoter’s_sharei) + Ba(groupi) + eijst

In the equation above, the dependent variable is the Levinsohn-Petrin estimation of total

%7 Various robustness tests were also conducted using a measure of TFP constructed using just raw
materials as an intermediate input.

% Index of Industrial Production.

691993 was chosen due to the fact that it was the base year shared by all of the deflators found.
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factor productivity.” This variable is the natural log of the TFP estimation of firm i, in
industry j, state s, at time t.

In equation 3.7 the variables of interest are the two interaction terms with
promoter’s_sharei. This variable represents the percentage of shares held by an
undifferentiated promoter, in relation to total shares of firm i at time t. The interaction
terms capture how ownership concentration in a business group and in contract-intensive
industries impacts total factor productivity. The main effects are also included in the
equation in order to test if there is a causal relationship from the interaction terms beyond
what one would expect from the main effects. The main effects include group; which
takes a value of one if the firm is in a business group, zero otherwise, and
promoter’s_sharey. The other main effect is z;; this is Nunn (2007) measure of contract
intensity that is a continuous measure from zero to one, with one being the most contract
intensive industry. In essence, the paper aims to see if the interactions provide unique
information that is not supplied by the main effects.

The anticipated sign of promoter’s_shareigroup; is positive, as | foresee every
type of promoter to benefit from membership in a business group. As has been shown in
the first chapter group membership tends to alleviate institutional failure, such the
difficulty in enforcing contracts. The problem with business group membership is that
firms in business groups are obliged to support their less profitable members during
crises and open themselves up to tunneling. Tunneling, or the removal of funds from one
business group member and transferring them to another member of the same group, is a

very real problem in India. (Betrand et al. 2002). Ownership concentration should

0 As stated in section 3, this variable is created using the summation of expenditures on raw materials and
fuel and energy expenditures. Regressions using TFP constructed just from raw materials were also
performed, and the results were qualitatively similar.
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alleviate this problem as funds are usually tunneled from low ownership concentration to
high ownership concentration firms.”™ The sign associated with promoter’s_sharei*z
appears ambiguous. The variable promoter’s_sharej; represents ownership concentration
not disaggregated by type. Since | expect different types of promoters to behave
differently in relation to producing in contract intensive industries, therefore the direction
of the impact is ambiguous. The main effect, promoter’s_sharej, should have a negative
impact on total factor productivity. Without a channel for productivity gains, a promoter
could become entrenched and use the company for his own gain, or simply become un-
innovative. This is especially true for a firm operating in a developing country where
there are few checks and balances placed on the ownership.

Equation 3.7 also includes a variety of fixed effects: as, a1, aj. The vector o
represents state fixed effects, and «; time fixed effects. In this equation the analysis also
utilizes industry fixed effects, aj, which are associated with the firm’s main area of
industrial operation (at the SITC four digit level). Since the industry fixed effects are
included in the regression, the main effect z; from the equation has to be excluded from
the regression, due to the fact that z; does not vary with time, and is, therefore, strongly
correlated the industry fixed effects. The specification with industry fixed effects seems
to better controls for industry-specific TFP variation. However, the pertinent regressions,
with the main effect z;, have been done as a robustness check. The effects are
qualitatively similar.

As well as fixed effects, equation 3.7 also includes an assortment of time-varying

firm and state controls, «j;and  respectively. The state control variables include the

™ It is easier for the money to be removed, and used for personal reasons, from a firm in which one has a
high promoter concentration.
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natural log of education expenditure per state per capita, the natural log of medical
expenditure per state per capita, and the natural log of GDP per state per capita. To
further control for the possibility that some states are better endowed in certain inputs,
and, hence, have an advantage in industries where those inputs are highly utilized, the
analysis uses a similar approach to Nunn (2007). To control for differences in
endowment of human and physical capital among states, the interaction of the state’s
endowment of human and physical capital with the demands for human, and physical,
capital of a particular industry is used. | use the natural log of expenditure on education
per capita, in a given state, as the state-level human capital variable, and the natural log
of fixed capital per worker, in a particular state, as the state-level physical capital
variable. These variables are then interacted with the industry intensity variables from
Bartelsman and Gray (1996). See chapter 2 for a more detailed discussion of these
variables.

The anticipated direction of impact of the state time-varying controls appears to
be ambiguous. The impact of variables designating worker quality, natural log of
education spending per capita per state, and natural log of medical spending per capital
per state, should differ based on the labor requirements of the industry the firm operates
in. If the firm is in an industry that is labor intensive, and has fairly low technological
requirements, then the impact of the above variables should be negative since the labor
force will be more expensive. However, if the firm is operating in an industry that
requires skilled labor, then the impact of worker quality variables should be positive. The
impact of natural log of GPD per capita also appears ambiguous. On the one hand,

higher GDP per capita is correlated with better institutions; on the other hand it implies
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higher wages paid by firms to workers. The direction of the impact of the intensity
variable interactions is ambiguous.

As previously stated, the analysis includes an array of time-varying firm controls
to ensure that firm characteristics, which ownership could be correlated with, are not
responsible for the actual impact of the interaction variables. These controls include:
firm incorporation year, size of business group the firms belongs to (with 0 given to
stand-alone firms), debt to equity ratio, income from non-financial sources, sales to assets
ratio.

The year of incorporation should be positive, with younger firms being more
likely to innovate and invest in new machinery in order to streamline their production
process. Older firms are more established, but could also lack the initiative to improve
their production processes. Also, managerial entrenchment should be more problematic
among older firms. The size of a business group should have a negative impact on TFP,
as the firm becomes more likely to be called on to support other members instead of
using those resources to produce. The impact of the debt to equity ratio appears to be
largely ambiguous. The effects of sales to assets ratio should be positive, since a firm
that is able to sell more while keeping the costs of their assets down should be more
efficient. The variable which represents the firm’s income from non-financial sources
should have a negative impact on TFP. The more money the firm is making from
providing various non-financial services the less important the manufacturing side of the
firm will be. Therefore, the firm’s productivity should be negatively impacted as the
management places more emphasis on the service arm of the company.

The errors in the equation above, and throughout the analysis, are clustered
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around the business group, if the firm is in a group. If the firm is stand-alone the errors
are clustered independently, meaning that they are simply clustered around the firm.
Furthermore, all government and foreign owned firms are removed from the analysis;
hence firms with any level of foreign or government presence in the ownership structure
are removed. Foreign ownership has been shown to have a positive impact on TFP hence
one does not want the mere presence of foreign owners, and not promoter’s share, driving
the results. For example, Chibber and Majumdar (1999) find that foreign ownership,
after it passes a certain threshold in terms of percentage of company owned, has a
positive impact on accounting measures of firm performance in India. Furthermore, there
is an added issue with endogeneity in that foreign entities could pick the most productive
firms to invest in. This is covered in Petkova (2009). Government firms are removed
since the government business structure is very different from the corporate business
structure. Government firms have different sets of incentives. Another issue is that
government firms might enjoy a benefit when producing in contract intensive industries
that is not related to promoter’s share. Judges might accelerate cases brought forth by
government-owned firms, and suppliers might be less likely to hold up government-
owned firms. All of these issues needlessly cloud the picture without providing added
information on the topic at hand.

Equation 3.7 posits the basic relationship between promoter strength and total
factor productivity. The main specification can be found in table 3.4, column (4). In this
specification, I focus on larger firms, and use equation 3.7 to model the impact of
promoter concentration through the two channels. This specification demonstrates the

most basic relationship. The analysis that follows explorers the complexities, and non-
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linearities in this model.
| also want to explore if there is a difference between types of promoters or if all
that matters is the concentration of the promoter. In order to accomplish this, the analysis
focuses on two types of promoters that are the most common in the Indian economy:
corporate and family promoters. Research concerning family and corporate ownership
has previously shown that these two types of owners behave in a dissimilar fashion with
respect to firm management and production decisions. The following equations aim to
explore whether these differences translate into different impacts on TFP:
(3.8a) In(TFPjjst) = as + o + 0 + Kit + kst + °1(family promoter’s sharei*group;) +
& (family promoter’s_sharei*zj) + 0°3(family promoter’s_sharei) +
6°4(groupi) + eijst
(3.8b) IN(TFPjjst) = as + ar + aj + Kig + x5t + 8°1(corporate _promoter’s_sharey*group;) +
8y (corporate _promoter’s_sharei*zj)+
8°3(corporate_promoter’s_shareit)+5°4(group;) + jjst
Equations 3.8a and 3.8b are similar in their specification to equation 3.7. In fact
the only difference is that instead of the percentage of shares held by an undifferentiated
promoter the regression includes the percentage of shares held by family, or corporate,
promoter respectively. As has been previously stated, family owners could be less likely
to heavily invest in capital. Therefore, one should see an impact on TFP from
Sfamily_promoter’s_sharei*z; interaction term that is positive and statistically
insignificant, or even negative. Corporate owners, on the other hand, might be more
likely to introduce better management, capital investments, and monitoring. Therefore,
the interaction term should have a positive impact on TFP when looking at corporate

promoters.

The effect of the group interactions appears to be straightforward for the firm with

94



a heavy family promoter presence. Promoter’s share is positively correlated with cash
flow rights; hence a promoter that owns a large percentage of shares in a firm would also
have a good deal of cash flow rights to that firm.”® In a business group, this could lead to
tunneling, or the transfer of money from a group member where the promoter does not
have high cash flow rights, to a group member where he has a large ownership share.
This money can then be taken out, or invested in the company where the promoter has a
large ownership share. Since a family promoter views the firm as a source of present, and
future, income for his family, they might be more likely to use this money to invest back
in the company. Furthermore, a large ownership share would imply that the firm is close
to the top of the group pyramid structure; hence one can see the family promoter
attempting to use the other firms in the business group either as a form of insurance
against shocks, or a place to outsource portions of production. Therefore, one could
expect that the interaction between family promoter’s share and group to have a positive
impact on total factor productivity.

The impact of business group membership interacted with corporate promoter’s
share is more ambiguous conceptually. Corporate promoters do not view the company as
a means of providing future income for their families, therefore one is unlikely to see the
same impact that one saw with the family promoters.”® It would seem that a corporate
promoter would be more likely to use his cash flow rights in order to garner dividend
benefits. However, one could also see corporate promoters in a business group

increasing efficiency through better monitoring and management. The important thing to

"2 By cash flow rights one means how much of a claim the promoter can make on the company’s money
payouts or dividends.

" While corporate promoters certainly see the company that they are involved in as a means of income, that
income is more short-term in nature. The corporate promoter is not thinking about passing on the firm to
his children.
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note here is that these are corporate promoters within a business group. If the corporate
promoter differs from the most influential member of the business group, then one could
expect tunneling by the group ownership.” On the other hand, if the corporate promoter
and the group ownership structure are one and the same, then the company could be a
subsidiary, or a shell company, in which case one would expect the productivity of the
company to suffer.

Both promoter types should enjoy the added benefits that come with business
group membership. These include increased access to skilled management, possibility to
manufacture inputs within the business group, and others. Irrespective of the arguments
above, these benefits appear to be contingent on group membership, not promoter type.

While equation 3.8a and 3.8b explore the different impacts that promoter types
have on TFP, it is important to note that a firm is not precluded from having more than
one type of promoter. For example, a firm could have a majority family promoter and a
minority corporate promoter as well. Therefore, | test whether the postulated effects
described in equations 3.8a and 3.8b still hold if one looks at these types of promoters
together. To do this, a specification is created that is a combination of 3.8a and 3.8b.
(3.9) In(TFPijst) = as + o + 0 + kit + kst + &1 (family promoter’s _shareig*group;) +

E(family_promoter’s_sharei*zy) + & s(family_promoter’s_shareir) +
Ey(corporate_promoter’s_sharei*group;) +
&(corporate_promoter’s sharei*z;)+
E%(corporate_promoter’s_shareiy)+C°7(group;) + eijst

A concern with the above analysis is that the ownership structure is

contemporaneous with total factor productivity. One can argue that the possible impact

of ownership structure on total factor productivity needs time to take effect. The various

™ This sort of behavior is well-demonstrated with it comes to corporate investment in a section of a
business group. Perkins et al. (2008) shows that foreign investors who think they are investing in a
particular company in a business group find that their money might have moved to another group member.
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advantageous of increased control might not have an immediate impact on TFP. In order

to control for this possibility, the analysis utilizes a one-period lag of the promoter’s

share variable. Hence, the specification for equation 3.7 becomes:

(3.10) IN(TFPjjst) = as + ax + aj + kit + kst + ni(promoter’s_sharei1*group;) +
na(promoter’s_sharei.1*zj) + ns(promoter’s_shareiy) + na(group;) +
Bijst

Equation 3.10 is identical to 3.7 except promoter’s_shareiis now replaced by the

first lag of the variable, promoter’s_sharei;. Equations 3.8a, 3.8b and 3.9 also have

lagged counterparts, which are identical except for the presence of

corporate_promoter’s_shareii.1, and family promoter’s _sharei.;.

4.2 Data Description and Sources

The main data source that is used in the analysis below is a publicly available data
set compiled by Centre for Monitoring the Indian Economy, CMIE. The specific CMIE
product used is the Prowess data set. The Prowess data set consists of financial, product
and location information on some of the largest public and private firms in India. This
dataset is a panel that starts in 1989, and contains over ten thousand firms. Other than
information that appears on a company’s balance sheet, Prowess lists the business group
status of the company, as well as what specific business group the company belongs to.
The business group classification by CMIE is compiled by continuously monitoring firm
announcements and firm activities. Firms are checked by CMIE employees on the
ground, who are familiar with India’s business group culture. This classification has
been used, and tested, by a number of papers, including Khanna and Palepu (2000),
Betrand et al. (2002), Gopalan et al. (2006) and others. Firm financial variables are

reported in multiples of crore, which translate to 10,000,000 rupees, and the highest

97



precision of these variables is 100,000 rupees.

In order to capture the impact of promoter concentration on total factor
productivity | will be using the percentage of shares held by said promoter, in relation to
total shares held in that company. Promoters are required by law to report the holdings
that they have in a company if those holdings exceed five percent. They also must report
any changes in holdings.” Data on the percentage of shares held, as well as the type of
promoter is also available through Prowess."

Unfortunately, while the Prowess data set contains a variety of rich, firm-level,
data it does not have much in the way of employment variables. To offset this obvious
deficiency I use the amount of compensation paid to employees as a proxy for labor.
Compensation includes: salaries and bonuses paid to employees, staff training, amount
spent on staff welfare, and other reimbursements paid to employees. This variable has
the advantage that it also captures worker quality, not just the amount of workers.”’

Also included are various state-level variables such as GDP per state, and
population per state, for a given year.” These are gathered from the governments of the
Indian states. Furthermore, from the Reserve Bank of India | have data on the amount of
money spent, per state, on education, and the amount of money spent, per state, on
medical and public health issues. This data is important for establishing the worker
environment in a given state. Endowment variables, such as amount of money in

industrial fixed capital, per year, per state, and the number of industrial workers per year,

" Promoters are required to disclose this information by law, as stated in the Prohibitions of Insider
Trading Regulations, 1992,

"® While Prowess lists a variety of promoter types, | will only be using family and corporate promoters.
This is due to the fact that the other promoter types have very few observations where the percentage shares
are not zero, and that these are the two most prevalent promoters in the Indian economy.

" For a further discussion of this variable see the section on TFP construction.

"8 The GDP data comes from Directorate of Economics & Statistics of respective State Governments.
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per state are from The Annual Survey of Industries. Factor intensity variables are taken
from Bartelsman and Gray (1996).

To measure how relationship-specific the contracts in a particular industry are, |
use the Nunn (2007) measure of contract intensity.” Using data on whether a particular
input is reference priced in a trade journal, or sold on an organized exchange (Rauch,
1999), Nunn constructs a measure of how dependent a firm is on the supplier for the
input. The more relationship-specific the input is, the more important contracts become.
See derivation and discussion of this measure in the first chapter.

While the Prowess data set contains data starting in 1989, the information on
promoters, and the percentage of total control held by them, is only available from 2001.
Furthermore, the data on promoters, diversified by what type the promoter is, is only
available from 2006 onwards. This greatly reduces the number of observations available

to me. While this is certainly unfortunate, there are enough observations to carry out the

analysis.

Table 3.2: Basic Descriptive Statistics for Untransformed Variables
variable mean  standard deviation ~ min max
promoter’s_share;, 0.48 0.19 0 1.00
family promoter’s sharej 0.24 0.22 0 0.99
corporate_promoter’s sharei 0.20 0.22 0 0.98
tfp_raw_energy; ;. 0.75 3.42 0 299.24

See table 3.3 for a list of variables and their sources and table 3.2 for a summary
statistics of the variables. Due to overlap of variable usage between chapters 2 and 3

only those variables that are not used in chapter 2 are presented in table 3.3.

™ As has been stated in the previous chapter, z is not calculated for India specifically. A US input/output
table is used due to the data limitations of input/output tables for developing countries. Conceptually, this
does not present a problem since the measure is using inputs not their values. For example, a car
manufactured in the US would similar parts to a car manufactured in India. Nunn (2007) tests his results
using measures created from country-specific input/output tables and finds the outcomes qualitatively
similar.
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Table 3.3: Variables and their Sources

variable source description
Dummy that has a value of 1 if firmis in a
group CMIE Prowess data base business group, 0 otherwise

Measure of contract intensity per
industry on a scale of 0 to 1, with 1 being

Z; Nunn (2007) the most contract intensive
Percentage of shares held by
promoter's_share;, CMIE Prowess data base promoter
Percentage of shares held by family
family_promoter's_share; CMIE Prowess data base promoter
Percentage of shares held by
corporate_promoter's_share;; CMIE Prowess data base corporate promoter
CMIE Prowess data Includes firm's fixed assets, as well as
total assets base other assets such as software
CMIE Prowess data Number of members in firm's
group size base business group, 0 if not in group
CMIE Prowess data
year of incorporation base Year the firm was incorporated
CMIE Prowess data ~ Value of income from a firm's non-
income from non-financial services base financial opperations
CMIE Prowess data
debt to equity ratio base The ratio of a firm's equity to debt

Directorate of
Economics & Statiscts,  Gross Domestic Product of each

GDP per stata state governments state, each year
Federal government of
population India Population per state, per year

Amount of state funds spent on public
health and medical issues per state,

medical spending per state Reserve Bank of India per year
Amount of state funds spent on
education spending per state Reserve Bank of India education per state per year
Bartelsman and Gray
skill (1996) Skill factor intensity per industry
Bartelsman and Gray
capital (1996) Capital factor intenstity per industry
Annual Survey of Number of industrial workers per
workers Industries year, per state
Annual Survey of Value of industrial capital in a given
amount of fixed capital Industries state, per year
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5. Estimation Results

Table 3.4, below, presents results from the estimation of equation 3.7, as well as a
specification where promoter’s_sharei™™group; and promoter’s_share;*z; are entered
separately into an equation. This is done in order to present the most general form of the
equation. As has previously been stated, errors are clustered at the business group level.
The signs listed below the variable name are the expected signs of impact prior to the
analysis.

The table includes varying degrees of restriction; with the results in column (4)
obtained while removing firms with sales < 10 million rupees. The sales restriction is
placed at 10 million rupees in order to test the relationship for larger firms. | have also
restricted the analysis in order to ensure that very productive firms are not driving the
results. 29853 out of 33010 firms meet the criteria of TFP greater than or equal to one
and are removed from the regression as a robustness check. The results are qualitatively
similar and are available upon request.®

The results in the table below are largely in line with the expectations expressed
earlier. The coefficient associated with the interaction of ownership concentration and
group membership is positive and highly significant. The coefficient of
promoter’s_sharei*z; also exhibits a positive, and significant, impact. The sheer
significance of this impact is unexpected. One would expect a diminished impact on this
coefficient since the corporate and family promoters are hypothesized to have a differing
view towards contract intensive industries. There are a variety of explanations for this.

The first explanation being that the result might be biased due to the endogenous nature

8 Other TFP restrictions were also tried with similar results.
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of the ownership variable. Another reason for the size and significance of the impact
could be that the benefit derived by corporate promoters outweighs the lack of benefits
generated by family promoters.

Table 3.4: Impact of Promoter Concentration on the Natural Log of TFP

1) 2 3) (4)
Sample (expected sign) full sample full sample full sample sales >1 crore
group;*promoter’s _share;; 0.653*** 0.670*** 0.588***
+) (0.172) (0.159) (0.173)
promoter’s_share;;«z; 1.078*** 1.126*** 1.093***
(?) (0.342) (0.325) (0.322)
promoter’s_share;; -0.527*** -0.750*** -1.014*** -0.994***
“-) (0.114) (0.159) (0.170) (0.165)
group; -0.714*** -0.397*** -0.729*** -0.675***
) (0.093) (0.034) (0.087) (0.108)
year of incorporation 3.896*** 3.798*** 3.783*** 3.642%***
(+) (0.856) (0.924) (0.851) (1.022)
group size -0.004*** -0.004*** -0.004*** -0.004***
-) (0.001) (0.001) (0.001) (0.001)
debt to equity ratio 0.008 0.009 0.008 0.004
@) (0.021) (0.021) (0.021) (0.018)
income from non-financial services -0.060*** -0.063*** -0.059*** -0.056***
-) (0.019) (0.020) (0.019) (0.017)
(sales)/(total assets) 0.050** 0.051** 0.051** 0.045**
(+) (0.023) (0.023) (0.023) (0.021)
natural log of GDP, per capita per
state -0.552** -0.561** -0.563** -0.452***
@) (0.248) (0.251) (0.250) (0.162)
natrual log of education spending,
per capita per state 0.056 0.113 0.117 0.221
@) (0.300) (0.306) (0.297) (0.260)
natural log medical spending, per
capita per state -0.034 -0.064 -0.048 -0.039
?) (0.134) (0.137) (0.134) (0.114)
(skill intensity)*(natural log of
education, per capita per state) -0.060 -0.145 -0.182 -0.278
@) (0.660) (0.662) (0.655) (0.615)
(capital intensity)*(natural log of
fixed capital, per worker per state) 0.049 0.054 0.050 0.037
) (0.039) (0.039) (0.039) (0.038)
natural log of fixed capital, per
worker per state -0.083 -0.076 -0.082 -0.036
?) (0.093) (0.093) (0.094) (0.081)
Year fixed effects Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Observations 5171 5171 5171 4926
R-squared 0.425 0.423 0.428 0.480

OLS regressions; group-level clustered errors in parentheses. *** significant at 1%, ** significant at 5%, *
significant at 10%. Base year for financial variables is 2005. 1 crore = 10,000,000 rupees
($190,000 2005 US dollars)
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Alternatively, a small amount of firms with very high degree of promoter concentrations
could be driving this relationship. Finally, the impact could be correct, and family
promoters actually have a positive, and significant, impact on total factor productivity
when producing in contract intensive industries.

| explore some of the non-linearities in the relationship between ownership
concentration and total factor productivity below. The output from equation 3.7 with
various promoter concentration restrictions is discussed.2* The output in table 3.4 implies
that there is a good deal of non-linearity in the relationship between promoter
concentration and total factor productivity. I first restrict the regression to firms with
promoter presence greater than 0. The results are qualitatively similar to those found in
table 3.4. However, once one starts to place an upper bound on promoter concentration
the results do change. With promoter holdings between 0 and 0.5 the relationships of the
double interactions are rendered insignificant. The interaction of group membership with
promoter concentration appears to be much less sensitive to concentration extremes, then
the interaction with contract intensity. Hence, the non-linear nature of promoter
concentration could be the driving force behind the highly significant, and large, results
associated with the impact of promoter’s_sharei*z; as presented in table 3.4.

Another issue brought up earlier is the possibility of current period promoter’s
holdings not having a direct impact on current period total factor productivity. Instead, it
can be argued, it is the ownership structure in the last period that puts in the ground work
for the current period’s TFP. In order to explore this issue I replace current period
promoter’s holdings with its lag. The results are qualitatively very similar to those found

in table 3.4 and can be seen in the appendix.

8 Results available upon request.
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Equations 3.8a and 3.8b will help to further shed light on the relationship between
promoter share and TFP by decomposing the promoter into family and corporate
promoters. If there hypothesized difference between promoter types exists, then one
should see it in this decomposition. Table 3.5 presents current period concentration of
the differentiated promoter variables with the anticipated signs. .

Looking at tables 3.5 one can clearly see that the two promoter types seem to
present starkly different types of ownership when it comes to their impact on total factor
productivity. The interaction between family promoter concentration and group
membership is, as expected, positive and significant. The negative impact of

Sfamily _promoter’s_sharei*zjis also in line with the idea that family promoters do not
want to prioritize innovation and capital investment, since that would infringe on the
income the firm generates for the family. However, since industries with high contract
intensity scores tend to also be capital intensive, one should not be surprised that firms
with strong family promoter concentration not prioritize productivity gains.®?

Turning to the corporate side of the issue, one can see that
corporate_promoter’s_sharei*zjhas the expect sign and is significant. The specification
presented in equation 3.9 strongly suggests that corporate promoters do extend a
productivity bonus when producing in contract intensive industries. The interesting
aspect of these results is the negative, and insignificant, impact from
corporate_promoter’s_sharei*group;. While it is true that the anticipated impact of the

interaction was ambiguous, it still seems strange that the sign should be negative and the

8 It is important to note that the size of the error in relation to the impact of family _promoter 's_sharei*zj
renders any observations of direction of that impact meaningless. However, one can say that family
promoters do not have a statistically significant impact on TFP when involved in firms operating in high
contract intensity industries.
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coefficient almost significant. As has been stated before, high promoter concentration
combined with business group membership implies that the firm is closer to the top of the
pyramidal structure then towards the bottom. This would render issues such as tunneling
less of a problem.

Table 3.5: Impact of Family and Corporate Promoter Concentration on the Natural Log of

TFP
(1) 2) @) (4 () (6)
sales 21 crore, sales >1 crore.
family promoter’s_sharej; >0, corporate_promoter’s_sharej;
Sample (expected sign) full sample sales >1 crore corporate promoter's share <0.5 full sample sales 21 crore >0, family promoter's share <0.5
group;*family_promoter’s_sharej; 0.809%**  (,745%** 0.923%**
) (0297)  (0.219) (0.221)
famiy_promoter’s_share;*7; -0.130 -0.219 0.295
) (0562)  (0.454) (0533)
family promoter’s_share; -0.273 -0.332 -0.555**
() (0262)  (0.210) (0.246)
group;*corporate_promoter’s_sharey -0.123 -0.138 0.305
? (0.284)  (0.229) (0.258)
corporate_promoter’s_share;*Z 0.853*  1.060*** 1.552%**
) (0505  (0.3%) (0.567)
corporate_promoter’s_sharej; -0.566**  -0.475** -0.920%**
() (0271)  (0.199) (0.255)
group; -0.513*** -0.516*** -0.584*** -0.260%** -0.285%** -0.478***
() (0.082)  (0.074) (0.082) (0.068)  (0.054) (0.090)
Year fixed effects Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes Yes
Frim-level Controls Yes Yes Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes Yes Yes
Observations 1811 131 1408 1811 131 1155
R-squared 0433 0.4% 0512 0431 0491 0525

OLS regressions; group-level clustered errors in parentheses. *** significant at 1%, ** significant at 5%, *
significant at 10%. Base year for financial variables is 2005. 1 crore is equivalent to 10,000,000 rupees
($190,000 2005 US dollars).

In light of the non-linearities present in the promoter concentration specification, |
want to perform a similar set of regressions in order to determine if the differentiated
promoter equations also hold these relationships. The restriction conditions chosen are

such that would attempt to isolate the impact from a particular promoter type, and
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diminish the influence of other possible promoters. In order to accomplish this, two sets
of restrictions are applied for each promoter type. | restrict the observations only to firms
that have a promoter’s share of that promoter type greater than zero. For example, in an
analysis of the impact of family promoter concentration, | want to restrict the data pool to
only those firms that have a family promoter presence (family promoter’s_sharei;> Q).
This is not an issue in the generic promoter case, as there are only fifty three cases where
promoter’s_sharei;= 0. However, that number grows to 725 instances for family
promoters and 1,902 instances for corporate promoters. The second set of restrictions
attempts to diminish the influence of the other promoter type. Hence, I restrict the
analysis to firms with less than 0.5 concentration of ownership in the other type. | cannot
restrict below this number due purely to data issues. The ideal situation would be to look
at firms that only have one type of promoter. When this is attempted one is left with 443
observations when restricting corporate_promoter’s_sharej: t0 zero and 145 when
restricting family promoter’s_sharej; t0 zero. Setting the opposing promoter
concentration below 0.5 presents a compromise, as below this number the promoter
would not be in a controlling position of the firm.

Column (3) presents results from equation 3.8a with family promoter’s sharej;>
0 and corporate_promoter’s_sharei;< 0.5. The interesting result is that now the impact
of family_promoter’s_sharei*zjis positive and insignificant. Yes, the impact was
negative before, but the standard error was large enough as to render the impact direction
meaningless. The situation becomes more interesting when one turns to the corporate
side in column (6). Now the group/promoter interaction is positive, if insignificant, and

corporate_promoter’s_sharei*zjnow has a positive, and significant, impact on TFP.
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Both of those results are in line with the initial assumptions of the paper. Corporate
promoters should display a benefit to TFP when operating in high contract intensive
industries, which also tend to be more capital intensive. Since they may not be looking to
the company as a stable means of income for generations of their family, a corporate
owner should be more willing to invest in the capital and training needed to modernize a
production process and make it more efficient.®®

Since it is possible for firms to have multiple types of promoters, it would be
useful to combine family and corporate ownership variables and regress them in one
equation. Equation 3.9 provides the framework for this analysis. In essence it is the
combination of equations 3.8a and 3.8b.

The results in table 3.6 present an altogether different picture then those found in
the separated regressions. Now family promoter’s_sharei*z;is positive and significant.
In fact, the only differences between the two promoter types seem to be derived from the
magnitude of the positive impacts. If these results were to stand up to robustness testing,
then they would call into question the idea that family and corporate promoters present
the firm with different sets of advantages and disadvantages. Since this would be
contradicting a portion of the family business literature, then this portion of the paper
would appear to be invalid.

However, | want to test this relationship further. As shown before, there are a
good deal of non-linearities and promoter type spillovers in these results. Furthermore,
lags should be employed in order to see if it is the past period’s ownership concentration

that has a causal impact on TFP. Therefore, a similar analysis to that found in columns

8 Results for the same analysis completed using the lag ownership variables were omitted. The results are
in line with those presented in table 3.5.
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(4) and (6) of table 3.5 will be performed using equation 3.9 and the restriction stipulated
earlier. Also, an analysis using the first period lag of the two promoter concentration
variables will be used to explore the possibility that last period’s concentration is a more
accurate descriptor of promoter concentration in terms of its impact on TFP.

Table 3.6: Family and Corporate Promoters, Same Equation
(1) ) 3) (4)

sales >1 crore. sales >1 crore.
family promoter’s share; >0, corporate promoter’s_sharej; >0,

Sample (expected sign) full sample sales > crore  corporate promoter's share <0.5  family promoter's share <0.5
group;*family_promoter’s_share;, 1.041%x* 0.987*** 1.062x** 1.256%**
) (0.268) (0.206) (0.230) (0.379)
family_promoter’s_share;;*Z, 0.993* 1.074** 0.735 -0.621
() (0.561) (0.497) (0.594) (0.946)
family_promoter’s_sharey; -1,031 %+ -1,090%** -0.915%** -0.365
() (0.295) (0.248) (0.278) (0.439)
group;*corporate_promoter’s_share;; 0.477* 0.444* 0.422 0.838***
() (0.271) (0.237) (0.297) (0.276)
corporate_promoter’s_share;;*Z, 1.506*** 1.753*+* 0.917 1.313**
(+) (0.503) (0.408) (0.747) (0.534)
corporate_promoter’s_share;; -1.209%** -1.157%** -0.892%** -1.082%**
() (0.322) (0.228) (0.335) (0.259)
group; -0,663%** -0.675%** -0.681%** -0.871%**
() (0.087) (0.089) (0.113) (0.135)
Year fixed effects Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Frim-level Controls Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes
Observations 1811 1731 1408 1155
R-squared 0.443 0.507 0517 0533

OLS regressions; group-level clustered errors in parentheses. *** significant at 1%, ** significant at 5%,
* significant at 10%. Base year for financial variables is 2005. 1 crore is equivalent to 10,000,000 rupees.

The analysis found in columns (3) and (4), respectively, is consistent with what
has been presented along the way. Namely, one needs high promoter concentration in
order see statistically significant benefits to TFP when producing in high contract
intensity industries, and corporate promoters seem to have a positive impact on their

family counterparts in terms of productivity increases in those industries. One can clearly
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see this relationship when looking at column (2).

In column (3) the analysis restricts the data to firms with a family promoter
presence and removes the possibility of a controlling corporate promoter. This renders
the impact of family_promoter’s_sharei*zjinsignificant. One can also see the importance
of a high degree of promoter concentration in bestowing benefits on TFP if one were to
look at the impact of corporate_promoter’s_sharei*group;in column (4). With the
removal of the possibility of a controlling family promoter, the corporate interactions
become even more significant. Consistent with the analysis presented up to this point,
the business group interaction remains highly significant while the contract intensity
interaction is shown to be highly dependent on promoter concentration and rendered
insignificant.

The lag analysis is presented in Table 3.7. These results are very similar to those
found in table 3.5, and obtained using equations 3.8a and 3.8b. They clearly imply that
there is a strong difference between types of promoters, and how those promoters impact
total factor productivity. An ownership concentration restriction analysis was also
performed on this specification, with the results being qualitatively similar to those
previously presented. This analysis has been removed for the sake of brevity.?* Due to
the standard errors one can’t make much comment about the direction of
lag corporate_promoter’s_sharei*group;. This is in line with the initial ambiguity
surrounding this interaction term. One other thing to note is that, after restrictions,
equation 3.9 does not present much in terms of new information that cannot be found in

equations 3.8a and 3.8b.

8 Also, all the analysis that is listed above has also been done using an alternative construction of TFP
created using just raw materials as an intermediate input. The results are very similar.
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Table 3.7: Lags of Family and Corporate Promoters, Same Equation

1) 2)
Sample (expected sign) full sample sales>1 crore
group;*lag_family promoter’s share;j; 0.575** 0.540***
(+) (0.248) (0.208)
lag_family promoter’s_sharej;*z; -0.058 -0.259
) (0.302) (0.293)
lag family promoter’s_share;; -0.358** -0.308*
) (0.175) (0.174)
group;*lag_corporate_promoter’s_sharej; -0.007 -0.101
@) (0.189) (0.159)
lag corporate promoter’s_share;;*z; 0.549 0.767**
) (0.404) (0.327)
lag _corporate promoter’s_sharej; -0.551** -0.484%***
) (0.250) (0.167)
group; -0.395*** -0.393***
() (0.049) (0.047)
Year fixed effects Yes Yes
State fixed effects Yes Yes
Industry fixed effects Yes Yes
Firm-level Controls Yes Yes
State-level Controls Yes Yes
Observations 1756 1679
R-squared 0.422 0.479

OLS regressions; group-level clustered errors in parentheses. *** significant at 1%, ** significant at
5%, * significant at 10%. Base year for financial variables is 2005. 1 crore is equivalent to 10,000,000
rupees ($190,000 2005 US dollars).

The examination of promoter concentration and promoter type presented above
implies that promoters do have an impact on a firm’s productivity. Specifically,
promoter concentration extends benefits to TFP when channeled through group
membership. The situation becomes more complicated when one analyzes the channel of
contract intensity. Here one can see that different types of promoters behave in a diverse
manner. Family promoters are unlikely to benefit a firm’s TFP when producing in a
contract intensive industry, while corporate owners do appear to have a positive impact.
Furthermore, the channel of contract intensity appears to be sensitive to promoter
concentration. The analysis above implies that a high degree of promoter concentration

is needed in order to see benefits from this channel.
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6. Identification Strategy Results

6.1 Instrumental Variables

The issue of the endogenous nature of the promoter concentration variables,
brought up by Himmelberg et al. (1999), has to be addressed in order for the results
presented to be a statistically viable view of a causal relationship. One can certainly
imagine that promoter concentration could be correlated with some omitted variables and,
therefore, with the error. The analysis presented will use an instrumental approach in
order to mitigate the effects of the endogenous nature of promoter concentration. While a
well-known statistical tool, the instrumental approach does have some problems. The
number one issue involves the instruments themselves. These variables must be chosen
such that they are strongly correlated with the instrumented variable, but not correlated
with the errors. Finding an appropriate instrument can be extremely difficult. Other
issues also arise. The instruments chosen could be weak. A weak instrument is one that
is only marginally correlated with the variable being instrumented for. This results are
IV estimates that are biased in the same direction as the OLS regression, and tests for
significance are produced with the incorrect size and confidence interval.®> Another issue
is that the standard errors produced by the 1V estimator are much larger than OLS
estimates. Therefore, one has to be careful when declaring something insignificant.
Overall, however, using instruments is a tried and tested method of mitigating
endogeneity when one does not have access to a natural experiment and when a
randomization is not feasible.

The instruments chosen here are the various lags of the promoter’s concentration

8 For more on the comparison of estimations between OLS and IV with weak instruments see Chao and
Swanson (2005).
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variables. | use the second and third lags, in succession, of the undifferentiated promoter
concentration variables as instruments.®® Similarly, I utilize the first and second lags of
the decomposed promoter variables as instruments. The reason why three lags are not
tested in the differentiated case is due to data limitations. The data on differentiated
promoters only includes three years of observations. One is left with no observations if
one uses a third lag as an instrument.

While not a perfect instrument, there are advantageous to using lags of promoter
concentration in an 1V approach. When using lags of the instrumented variable as the
instrument one can be confident that the instruments will not be weak. Indeed, as one can
see in table 3.8, the correlations are strong; ranging from a high of 0.91 to a low of 0.48.
One knows that the variables have a relationship through time with each other therefore it
IS not necessary to try to come up with an explanation of how the instruments should
interact with the variables being instrumented for. Furthermore, the more distant the lag
is from the variable being instrumented for the less likely it is that the lag is correlated
with current error structure. One can suppose that the first lag might very well not be an
ideal instrument, as the error structure could very well have an autoregressive component
of the first order. However, the subsequent lags are more likely not to have a strong
correlation with the errors. Hence, the approach uses the second and third lag as
instruments in an attempt to alleviate some of the issues associated with the endogenous
nature of promoter concentration.?’

Looking at table 3.8 one can see strong correlation throughout. The two

exceptions to this appear to be the correlation between contemporaneous differentiated

# Also the third and fourth lags were used with qualitatively similar results.
8 Note, that first lags were also used as instruments, but it, as stated above, is likely that they are correlated
with the errors.
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promoters and the second lags of those variables.® In order to avoid any possibility of

bias being introduced by a feasibly weak instrument | will restrict my IV analysis to the

first lag of the differentiated promoters being instrumented for by the second lag. Since,

as one can see from the analysis presented in section 5, the lagged regressions are

qualitatively very similar to the contemporaneous regressions, no information is lost.
Table 3.8:

variables instrumented for

instruments promoter;  promoter;_q family;  family;;.; corporate;; corporatej_;
promoter’s_sharej;.» 0.84 0.91

promoter’s_sharej; 3 0.76 0.83

family promoter’s_sharej;_» 0.48 0.65
corporate_promoter’s_sharej_, 0.5 0.66

Note that the variables names above have been shortened due to space issues.

Table 3.9, a and b, below, presents the first stage results of the instrumental
analysis. The endogenous variables are the various measures of promoter presence.
These are the variables that need to be instrumented for in order to account for the
possible endogeneity of the regressions. As expected, the various lag variables of
promoter presence are highly statistically significant. Hence the danger of weak
instruments is rather low. One should note that in the analysis in section 6.2 the
instruments are interacted with group; and z; and the interactions are then used as

instruments. The first stage results of the interaction terms are available upon request.

8 The correlation between family promoter’s_shareyand family promoter’s_sharey.,is only 0.48. The
correlation between corporate_promoter’s_sharei;and corporate_promoter’s_sharei, is 0.5.
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Table 3.9a: First Stage 1V Analysis of Promoter Concentration

(1) 3) (2) (4)
promoter’s_sharej; promoter’s sharey.; promoter’s sharej promoter’s sharej.q

promoter’s_sharej;., 0.810%** 0.891%**

(+) (0.012) (0.008)
promoter’s_sharej; 3 0.737%** 0.811%**

(+) (0.017) (0.013)
Time Fixed Effects Yes Yes Yes Yes
State Fixed Effects Yes Yes Yes Yes
Industry Fixed Effects Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes
State-level Controks Yes Yes Yes Yes
Observations 5886 5943 4673 4725
R-squared 0.722 0.837 0.631 0.728

OLS regressions; group-level clustered errors in parentheses. *** significant at 1%, ** significant at 5%,
* significant at 10%. Base year for financial variables is 2005. Sales greater than or equal to to 10,000,000
rupees ($190,000 2005 US dollars).

Table 3.9b: First Stage IV Analysis of Family and Corporate Promoter Concentration
(1) 2 8) (4)

corporate_promotel corporate_promoter” family promoter’s : family promoter’s_sharej;

corporate_promoter’s_sharej;_, 0.633*** 0.792%**
) (0.039) (0.027)
family promoter’s_share; , 0.606*** 0.775%**
(4) (0.050) (0.027)
Time Fixed Effects Yes Yes Yes Yes
State Fixed Effects Yes Yes Yes Yes
Industry Fixed Effects Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes
Observations 2792 2813 2792 2813
R-squared 0.412 0.596 0.380 0.617

OLS regressions; group-level clustered errors in parentheses. *** significant at 1%, ** significant at 5%,
* significant at 10%. Base year for financial variables is 2005. Sales greater than or equal to to 10,000,000
rupees ($190,000 2005 US dollars).

6.2 Identification Results
The analysis below focuses on the second stage of IV regressions. Table 3.10,

below, presents results obtained by using the second lag of promoter’s share

concentration as an instrument for current promoter’s share. Hence, the table presents the
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IV results of equation 3.7. The results here are very much in line with the analysis
presented in table 3.4. The results underscored the importance of high degree of
concentration in promoter’s share in order to see benefits from producing in high contract
intensity industries. There, below a threshold, the impact of promoter’s_sharei*z;was
rendered insignificant. The results in table 3.10 reinforce the findings above. One can
see that the interaction between promoter’s share and business group membership is
positive and significant, as has been shown in the analysis above. One can see that
promoter concentration in a business group is very beneficial to productivity as it implies
the firm is closer to the top of the group pyramid. This would mean that resource, such as
money and inputs, are funneled to it.

Unsurprisingly, the impact of promoter’s_sharei*z; is highly ambiguous. One
shouldn’t make any comments as to the direction of the impact in column (2) as the errors
are simply too large to make any inference possible. However, one can clearly say, that
even with the added error inflation presented by the IV approach, the impact of the
contract intensity interaction is not significant. This is very much in keeping with the
hypothesis that two differing promoter types have a different impact on TFP when
producing in high contract intensity industry. As has been shown earlier, corporate
promoters tend to have a positive impact on total factor productivity when producing in
high contract intensity industry, while family owners have an ambiguous impact that

ranges from positive to negative, but remains insignificant.
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Table 3.10: Promoter Analysis, Second Lag IV Analysis

(1) (2)
Sample (expected sign) full sample sales >1 crore
group;*promoter’s_sharei 0.864*** 0.811***
+) (0.286) (0.307)
promoter’s_share;;«z; 0.792 0.254
(?) (0.736) (0.593)
promoter’s_share;; -1.161*** -0.900***
-) (0.376) (0.298)
group; -0.798*** -0.765***
-) (0.151) (0.170)
Year fixed effects Yes Yes
State fixed effects Yes Yes
Industry fixed effects Yes Yes
Firm-level Controls Yes Yes
State-level Controls Yes Yes
Observations 3521 3364
R-squared 0.403 0.472
Two stage least squares 1V regressions; group-level clustered errors in parentheses. *** significant at 1%,
** significant at 5%, * significant at 10%. Base year for financial variables is 2005. 1 crore is

equivalent to 10,000,000 rupees ($190,000 2005 US dollars).

The second approach that was discussed above uses the third lag of promoter
concentration as an instrument for both the contemporaneous concentration and the first
lag of the concentration. In essence, the table combines equations 3.7 and 3.10. As one
can see, not only are the results of the current and first lag concentrations qualitatively
similar, they are also very similar to those obtained using the second lag as an instrument.
The results appear to be stable, and robust to IV specification, and restrictions.

The final check is to make sure that the analysis of differentiated promoters is not
invalidated by an endogenous regressor. In order to accomplish this, I use the second
lags of family and corporate promoter concentrations as instruments for the first lags.
The use of second lags as instruments in this case presents very heavy data restrictions on
the analysis. However, since the alternative is to use contemporaneous promoter

concentration and one period lags, one has to be content with the loss of observations.

116



Table 3.11: Promoter Analysis, Third Lag IV Analysis

1) ) ©) (4)

Sample (expected sign) full sample sales > 1 crore full sample sales > 1 crore
group;*promoter’s_sharej; 0.894** 0.849**

(+) (0.357) (0.387)
promoter’s_share;ji+Z; 0.662 0.033

?) (0.919) (0.679)
promoter’s_share;; -1.225%** -0.897**

() (0.475) (0.355)
group;*lag_promoter’s_share; 0.832*** 0.797**

+) (0.323) (0.354)
lag_promoter’s_shareji«z 0.545 -0.012

@) (0.840) (0.611)
lag promoter’s_sharej; -1.049** -0.768**

(-) (0.427) (0.318)
group; -0.805*** -0.783*** -0.770%** -0.759***

() (0.180) (0.201) (0.167) (0.188)
Year fixed effects Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Frim-level Controls Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes
Observations 2796 2669 2820 2692
R-squared 0.393 0.470 0.385 0.462

Two stage least squares 1V regressions; group-level clustered errors in parentheses. *** significant at 1%,
** significant at 5%, * significant at 10%. Base year for financial variables is 2005. 1 crore is equivalent to
10,000,000 rupees ($190,000 2005 US dollars).

The first thing to notice in table 3.12, which represents the IV results of the
lagged versions of equations 3.8a, 3.8b and 3.9, is that none of the pertinent interaction
terms are significant. This is not all that unusual given the nature of IV regressions.
Standard errors are often inflated. While the correlations of 0.65 for family promoter and
0.66 for corporate promoter are more than adequate for statistical analysis, they do allow
for an increase in the standard error. Furthermore, the analysis has reduced the sample
size by a good deal of observations. Even allowing for a larger standard error, some of
the variables are almost significant. More importantly, the variables have the direction of
the impacts that were presented in the OLS analysis in section 3.5. Corporate promoters

give an advantage to TFP when producing in high contract intensity industries, which
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also tend to be very capital intensive. Their family counterparts do not imbue their
companies with any such benefits. In fact, they appear to have a negative impact on TFP
in those industries (these values are near significant). Both promoters display similarly
positive impacts when interacted with group membership. High promoter concentration
implies a firm that is closer to the top of the group pyramid, and can obtain money and
resources from other group members. | was initially unsure as to the impact of the
corporate promoter/group interaction, as corporate promoters might have used their group
prominence to take money out for personal use. While this might still be the case, it
appears that corporate promoter’s share concentration does have a positive impact on
TFP.

Table 3.12: Lags of Family and Corporate Promoters, Second Lag IV Analysis

@ @ ©) (4) ©) ©)
Sample (expected sign) full sample sales> 1 crore full sample sales > 1 crore  full sample  sales > 1 crore
group;*lag_corporate promoter’s sharey ~ 0.397 0.304 0.353 0.264
@) (0.265) (0.220) (0.261) (0.218)
lag_corporate_promoter’s_share;;*z; 0.120 0.320 0.122 0.318
*) 0.475)  (0.471) (0.454) (0.440)
lag corporate promoter’s sharej; -0.159 -0.108 -0.310 -0.255
(=) (0.254) (0.220) (0.271) (0.229)
group;*lag_family promoter’s sharej; 0.043 0.124 0.046 0.011
6] (0.173) (0.161) (0.173) (0.168)
lag_family promoter’s_share;*Z -0.829 -0.586 -0.805 -0.764
) (0.548) (0.557) (0.551) (0.558)
lag family promoter’s_sharej; 0.102 0.011 0.069 0.066
() (0.300) (0.272) (0.281) (0.277)
group -0.361***  -0.389***  -0.324***  -0.358***  -0.367***  -0.391***
() (0.056) (0.043) (0.060) (0.049) (0.068) (0.057)
Year fixed effects Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes Yes
Frim-level Controls Yes Yes Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes Yes Yes
Observations 1682 1606 1682 1550 1682 1606
R-squared 0.349 0.439 0.348 0.468 0.347 0.440

Two stage least squares 1V regressions; group-level clustered errors in parentheses. *** significant at 1%,
** significant at 5%, * significant at 10%. Base year for financial variables is 2005. 1 crore is equivalent to
10,000,000 rupees ($190,000 2005 US dollars).
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One can see these results reflected in the undifferentiated case presented in tables
3.10 and 3.11. Family and corporate promoters do, indeed, have divergent goals which
are reflected in the ambiguous impact of promoter’s_sharei*z;and its lag on total factor
productivity. However, both promoter types behave similarly when in a business group,
hence promoter’s_sharei*group;and its lag are positive and significant.

7. Conclusion

In the analysis above | have explored the issues of productivity surrounding
promoter concentration. High promoter concentration could mitigate some of the
problems associated with manufacturing in developing countries. These problems
include, but are not limited to, expropriation of firm funds, tunneling, manager shirking
and many others. | analyze two possible channels through which promoter concentration
could impact firm productivity: business group membership and contract intensity of the
industry the firm is operating in. | find an unambiguously positive, and significant,
impact of promoter concentration, while being a business group member, on total factor
productivity. This is very much in line with the pyramidal structure of a typical business
group. Group members with high promoter concentration tend to be closer to top of the
group structure, hence they can benefit from supporting firms below them. These
benefits could come in the form of internally produced inputs or simple tunneling of
funds from other group members.

The impact of promoter concentration while producing in high contract intensity
industries is more ambiguous. High contract intensity industries also tend to be more
capital intensive; therefore they require more of an investment and more funds to operate

in. They could also be inherently more risky due to this initial investment. Furthermore,
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as chapter 2 has shown, these industries have problems with increased costs due to the
difficulty in enforcing contracts in India. In the initial specification, the impact of the
interaction of promoter concentration with contract intensity appears to be positive and
significant, however that impact is rendered insignificant when the analysis turns to IV
estimation in order to account for potential endogeneity.

| further explore the complexities associated with promoter concentration by
separating promoters into two types: corporate promoters and family promoters. In line
with the existing literature, my analysis shows that corporate and family promoters have
different priorities when it comes to firm operation, thus having a different impact on
firm performance. Corporate promoters have a positive impact on total factor
productivity while producing in contract intensive industries which tend to be more
capital intensive. Family promoters, whose main goal is to use their firm as a means of
support for their family, are more leery to invest capital-intensive industry. They see no
advantage, and occasional a disadvantage, when operating in contract intensive
industries. Both promoter types see an advantage to TFP when a business group member.
This differing behavior when it comes to contract intensive firms accounts for the
ambiguous nature of the analysis which uses the undifferentiated promoter variable.

The Indian economy as well as the economies of many developing countries, is
full of family owned firms. This might pose a disadvantage to growth and expansion
since the family controlled firms tend to be more conservative and more cautious about

investing, and operating in, high tech, contract intensive, industries.
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Appendix

Table A3.1: Impact of First Lag of Promoter Concentration on the Natural Log of TFP

) ©) ©) “4)
Sample (expected sign) full sample full sample full sample sales >1 crore
group;*lag_promoter’s_sharej; 0.646*** 0.668*** 0.630***
(+) (0.205) (0.192) (0.207)
lag_promoter’s_shareji+ 1.073*** 1.133%** 0.944**
(? (0.370) (0.344) (0.366)
lag promoter’s_sharej -0.569*** -0.786*** -1.060*** -0.996***
) (0.120) (0.174) (0.191) (0.190)
group; -0.703*** -0.389*** -0.720%** -0.687***
(-) (0.111) (0.036) (0.105) (0.123)
Year fixed effects Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes
Observations 4370 4370 4370 4163
R-squared 0.436 0.434 0.438 0.486

OLS regressions; group-level clustered errors in parentheses. *** significant at 1%, ** significant at 5%, *
significant at 10%. Base year for financial variables is 2005. 1 crore is equivalent to 10,000,000 rupees
($190,000 2005 US dollars).

Table A3.2: Impact of Lags of Family and Corporate Promoter Concentration on the
Natural Log of TFP

(1) (2 3 4

Sample (expected sign) full sample sales >1 crore full sample sales >1 crore
group;*lag_family promoter’s_share;j; 0.589** 0.554**

+) (0.265) (0.221)
lag family promoter’s_share;j;*z -0.104 -0.328

-) (0.326) (0.316)
lag family promoter’s share; -0.166 -0.161

(-) (0.155) (0.154)
group;*lag_corporate_promoter’s_share; 0.007 -0.087

? (0.193) (0.161)
lag_corporate_promoter’s_share;j;*z; 0.516 0.765**

(+) (0.395) (0.329)
lag _corporate_promoter’s_sharej; -0.410** -0.328**

(-) (0.202) (0.147)
group; -0.408*** -0.412%** -0.308*** -0.308***

() (0.055) (0.053) (0.044) (0.040)
Year fixed effects Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes
State-level Controls Yes Yes Yes Yes
Observations 1756 1679 1756 1679
R-squared 0.420 0.477 0.418 0.473

OLS regressions; group-level clustered errors in parentheses. *** significant at 1%, ** significant at 5%, *
significant at 10%. Base year for financial variables is 2005. 1 crore is equivalent to 10,000,000 rupees
($190,000 2005 US dollars).
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Chapter 4

FDI & Localized Innovation Spillovers: Evidence from
Developing and Transitional Economies

1. Introduction

Technological innovations have been long recognized as a significant contributor
to the survival of firms and the overall success of the industrial sector. Accumulation of
knowledge capital and technical change is considered key in determining innovative
capabilities and ultimately a region’s long term economic competitiveness (Kinoshita,
2000; Chen, 2007). As such, technological advancements of the last two centuries
exhibit a significant impact through strategic industrial restructuring, as innovative
investments of old and new enterprises cause the shrinkage or closure of the weakest
firms and ultimately improve aggregate economic performance (Hulten, 2000; Aghion et
al., 2002). Aside from enhancing industrial productivity, technological innovations can
also affect economic welfare through the development of new and improved products
(Hulten, 2000). At the firm level, innovative capacity is strongly related to the
development of new business, gaining market share, and participating in international
markets (Moguillansky, 2006). While large firms typically act as the main engines of
innovative activity, small and medium enterprises rely on innovative capabilities to
enhance probability of survival in a vulnerable and globalized business environment
(Hoffman et al., 1998; Raymond and St.-Pierre, 2010).

In considering the driving forces behind industrial innovation, the sources and

channels of technological change have to be analyzed. In-house research and
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development and organizational employees generating new ideas are recognized as
internal sources of industrial innovation. As markets become increasingly globalized,
competition and knowledge flows generated by international trade and cross-border
investments are also expected to be influential in domestic acquisition of most types of
technology. As such, among the external sources of innovative knowledge, international
trade and foreign direct investment (FDI) are among the primary contenders.

Local exporting firms can learn about innovative products and process technology
when they actively engage in selling to knowledgeable foreign buyers. Purchase of
imported consumer products, machinery, and raw materials embodying new
technological knowledge also imply being exposed to innovative designs created by
R&D elsewhere (Keller, 2001). While firms incur the initial cost of importing goods,
spillovers may occur when the new and foreign innovative technological knowledge
diffuses into the local economy.

Under foreign direct investment, productive activities of multinational
corporations (MNCs) conducting R&D and new product and process innovations also
represent an important source of innovative knowledge for domestic firms. Moguillansky
(2006) explains that internationalization of large corporations has strengthened globally
integrated network structures, and production and knowledge flow systems. These
integrated systems depend on strategic alliances and cooperation between a wide range of
institutions. Since MNCs are considered to be at the top of the hierarchical level in
possessing advantages in acquiring inputs and knowledge capital they play an important
role in the global innovation system.

Inward FDI also has a disciplining effect on the home market through intensifying
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competition, reducing profit margins of domestic firms, and encouraging firms to
innovate (Lin and Lin, 2010). Through reallocation of inputs and outputs FDI can
generate knowledge spillovers and affect innovation incentives in host country industries
(Aghion et al., 2009). Moreover, foreign firms’ often possess technological advantages
and knowledge capital, which “spill over” through different industrial and spatial
channels to encourage local firms to innovate (Lin and Lin, 2010; Blind and Jungmittag,
2004).

Innovative technological knowledge may be embodied in MNCs’ products,
machinery and equipment, modern production processes, or intangible assets such as
business and managerial skills. Spillovers arise due to failure of MNCs to internalize the
dissemination of innovative knowledge into local industries through imitation and
demonstration effects, reverse engineering, and other channels. Such spillovers are
ultimately expected to facilitate technological change within the local economy leading to
specific types of innovation. Naturally, identification of these spillovers and their
channels is paramount to understanding the relationship between FDI and domestic
innovation.

This essay contributes to the existing literature in several ways. First, we provide
evidence of FDI-led intra-industry technological spillovers where evidence is most
conflicted in existing studies. In establishing this evidence we exploit unique
establishment level datasets provided by the World Bank to circumvent existing
econometric concerns in the absence of panel data and valid instruments. By employing
unique establishment level panel data on foreign ownership and innovative activities we

are able to account for firm behavior over time and avoid concerns regarding the causal

124



relationship between FDI and plant level innovative output. Moreover, by exploiting
unique information on business climate characteristics of the local economy we are able
to apply an instrumental variables approach to account for endogenous FDI to lend
credibility to our baseline results.

Second, we are able to focus on a wide variety of observed direct innovative
outputs of both foreign and domestic firms. In doing so, we avoid using TFP analysis or
other narrow measures of innovation such as R&D spending or patent citations. By
examining a broad range of innovative output we are able to gauge firm heterogeneity in
producing different kinds of innovation, as well as explore the effect of different channels
on different types of innovation. Also, we combine individual measures of innovation to
construct a composite index to shed light on overall innovativeness of local firms. The
use of multiple indicators as well as a composite measure of these indicators enables us to
avoid settling on the “correct measure” of innovation, and permits us to perform a
collective analysis.

Finally, the most important contribution of this paper is the exploration of two
new indirect channels of technology transfer from MNCs to domestic firms which may
help in explaining innovation spillovers to the local economy. For example, domestic
firms may acquire innovative knowledge from MNCs through vertical linkages with
intermediate input markets which also supply to MNCs (Kee, 2011), or via worker
turnover between foreign and domestic firms (Poole, 2011). Examining such channels
should provide an avenue of detecting spillovers from FDI and its impact on domestic
innovation.

First, we test whether an increase in the use of local intermediate inputs by MNCs
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enhances innovation of downstream domestic firms which are also likely to buy from the
same input markets. Moreover, we gauge whether opportunities of sharing common
intermediate input suppliers among MNCs and domestic firms generates a higher
likelihood of localized innovation spillovers in local firms. Due to the lack of
relationship data among firms and input suppliers, we employ an indirect approach of
measuring opportunities of sharing common intermediate input suppliers by using
information on relative location and local intermediate input purchases of foreign and
domestic plants.2® We expect localized opportunities of sharing input suppliers to
increase with a higher prevalence of local sourcing and closely situated domestic firms
and MNCs.*® While one can only construct an indirect measure for the likelihood of
input sharing we are able to test for innovation spillovers across a wide variety of direct
firm level innovative outputs.

Second, we explore whether an increase in the opportunities of labor movements
from MNCs to domestic firms increases the likelihood of localized innovation spillovers.
MNCs are generally attributed with advanced technical and managerial employees. If
there exist sufficient opportunities of labor movements between firms, then trained
employees of foreign firms can transfer technical and organizational knowhow from
MNCs to domestic firms.”* Specifically, we consider geographical proximity as well as

proximity in terms of skill-intensity between domestic firms and MNCs as important

8 Kee (2011) shows that foreign firms” usage of local intermediate inputs leads to the quality upgrading
and increased availability of local intermediate inputs, which subsequently also benefit domestic firms.
This case study of the Bangladeshi garment industry uses the identity of individual firms to establish
sibling relationships, due to confidentiality restrictions, such data is almost impossible to find.

% This is especially true given infrastructural and transportation bottlenecks which are characteristic of
developing countries

* various studies confirm positive spillovers to domestic firms that employ workers with prior MNC
experience (Gorg and Strobl, 2005; Poole, 2009; Balsvik, 2011), using information on the share of
employees that were previously employed in MNCs. However, this data is not widely available for a large
number of regions.
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determinants of labor turnover opportunities, and subsequently localized innovation
spillovers. Location proximity between domestic and foreign plants is expected to
increase opportunities of knowledge spillovers through the ease of interaction between
workers of domestic and foreign plants; removing barriers to geographical mobility of
MNC workers; and bringing learning effects closer to domestic plants’ operating
boundaries. On the other hand, proximity of domestic firms to MNCs in terms of skill-
intensity is expected to enhance the absorptive capacity of domestic plants in absorbing
both previous MNC workers as well as advanced knowledge brought in by previous
MNC employees.*

In our empirical analysis, we find evidence of positive and localized intra-industry
innovation spillovers from MNCs to domestic firms. Furthermore, our model also
indicates existence of negative localized inter-industry innovation spillovers to domestic
plants. Among channels of innovation spillovers we find that opportunities of sharing
common intermediate input suppliers as well as opportunities of labor turnover between
MNCs and domestic firms can be important channels of FDI-led technological change.

The remaining sections of this paper are organized as follows. Section 2 discusses
the theoretical premise to the relationship between FDI and firm level innovation.
Section 3 provides a brief review of the existing literature. Data descriptions and
empirical methodologies used in this essay are detailed in sections 4 and 5 respectively.
Section 6 presents the results of the empirical analysis and the 1V analysis. Section 7

concludes.

% A domestic firm needs a baseline level of technical capability if it is to benefit from spillovers.
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2. Theoretical Predictions
2.1 The Role of FDI in Generating Innovation among Local Firms

FDI is attributed with not only the sourcing of innovation, but also as a catalyst,
with the potential to dynamically influence other factors that enhance innovative
performance. As such, FDI and the presence of multinational firms is expected to induce
innovation within domestic firms in several ways.
(a) Product Market Competition

Threat of entry by new, more advanced, firms serves as a driving force behind
innovation. Increases in market competition reduce the incentives of domestic firms to
deviate from the efficient technological frontier (Aghion et al, 2009; 2010; Ayyagari et
al., 2007). Also, investment in innovative activities may increase firms’ returns on
innovation if other competing firms in the industry are also innovating. As such, market
entry of more advanced foreign firms is expected to induce an increase in innovation
among the more efficient domestic firms, and a decline in innovative efforts among the

less efficient ones.

(b) Demonstration effects, imitation, & reverse engineering

Learning by demonstration and imitation are two important channels of
innovation, especially in the developing countries (Cheung, 2010). Foreign firms
operating in the host country have to adapt their technology to local conditions thereby
increasing the opportunities for knowledge spillovers to other firms operating in the same
industry through demonstration effects, imitation, or reverse engineering (Alvarez and
Robertson, 2004). Also, trial and error, for domestic firms may be reduced (Cheung and

Lin, 2004). Demonstration and imitation effects can also be important in implementing
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foreign firms’ managerial techniques into domestic firms’ organizational operations.
(c) Labor Interactions

MNCs are expected to bring with them advanced technical and managerial
expertise to assist in the production process of innovative ideas, technologies, and
products. Expert organizational members are responsible for teaching and training other
employees in both the technical and organizational aspects of a firm. Social interactions
and networking among members of different organizations may also act as a channel of
knowledge spillovers between domestic and foreign firms. This is further facilitated if
the interacting members are from similar industries making the exchange of information
easier to understand, and are geographically located closer to one another. If there exist
sufficient opportunities of free flow of labor between firms, then trained employees of
MNCs can behave as couriers of technical and organizational knowhow from foreign to
domestic firms.*® This happens when trained technical and managerial workers leave an
MNC and are re-hired by domestic firms. When trained workers of MNCs leave, they
take with them advanced knowledge and experience, at least part of which they are able
to transfer to the firm that hires them (Boschma et al, 2009; Lenger and Taymaz, 2003).

The effectiveness of knowledge transfers from MNCs to domestic firms further
depends on geographical and occupational mobility of MNC workers as well as the
knowledge absorptive capacity of domestic firms. First, there needs to be a large enough
pool of foreign workers who are geographically mobile. Second, if new knowledge
entering a firm is unrelated to its existing technological base, it may be difficult for plants
to absorb it. Therefore, the transfer of knowledge from one firm to another also depends

on the type of knowledge that is brought in and how well this knowledge matches the

% (Lenger and Taymaz, 2003; Gorg and Strobl, 2005; Balsvik, 2011; Poole, 2011)
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existing knowledge base of the receiving firm (Boschma et al., 2009). See section 2.2 for
further discussion.
(d) Vertical Linkages with MNC Suppliers and Clients

Buyer and supplier relationships with downstream and upstream foreign firms
also present innovation spillover opportunities through technology sharing, licensing,
demonstration effects, and labor turnover. This is because MNCs have less incentive to
restrict knowledge to their suppliers and buyers, as opposed to direct domestic
competitors. Evidence of backward linkage spillovers have been much more conclusive
than the presence of horizontal externalities (Javorcik, 2004).

For example, direct upstream and downstream relationships with MNCs increase
the opportunities of demonstration and imitation effects. Local buyers and suppliers of
MNCs may also receive technical support, software assistance, technology licensing
agreements, as well as staff training from foreign firm affiliates. Furthermore, local input
vendors of MNCs may have to increase innovative investments to ensure supply of
higher quality goods with strict specifications.”* Local downstream customers with
productive relationships with downstream foreign input suppliers may also benefit from
spillovers if MNCs’ inputs represent advanced technological content or if MNCs transfer

knowledge of advanced business practices through demonstration or imitation effects.

(e) Common Intermediate Input Suppliers
Local intermediate input suppliers which simultaneously sell to domestic firms
and MNCs can also serve as an important channel of technology and knowledge

spillovers. For example, MNCs’ demand for local intermediate inputs is expected to

% (Pietrobelli and Saliola, 2008)
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drive up the overall quality and variety of locally produced intermediate goods.
Subsequently, improved local intermediate inputs embodying advanced technological
content may generate knowledge spillovers to downstream domestic firms which also
source inputs locally. Moreover, domestic firms which share common intermediate input
suppliers with MNCs may benefit from spillovers when they are able to use these inputs
to enhance their own product scope.

On the other hand, theoretical models of MNC supplier relationships predict that
vertical linkages may result in heterogeneous effects to downstream domestic firms in
competing industries. When foreign firms’ input demand leads suppliers to specialize in
supplying to multinationals, domestic firms which are unable to source from exclusive
MNC suppliers do not benefit from technology transfer (Lin and Saggi, 2007).
Furthermore, when incompatibilities exist between competing foreign and domestic firm
technologies, a decrease of input costs by specialized suppliers of foreign firms can have
heterogeneous effects on domestic innovation. On one hand, strengthening of the supply
chain can lead to technology adoption by the most productive firms. Conversely, firms
utilizing inputs which are compatible with domestic technology do not benefit from
upgrading of suppliers and are negatively affected by foreign presence (Carluccio and
Fally, 2012).

2.2 The Role of Proximity in Enhancing Firm’s Innovation
(a) Geographical Proximity to MNCs

Actual locational closeness to foreign firms may increase innovative learning

opportunities by domestic firms by bringing learning effects closer to a firm’s operating

boundaries. The process of learning from demonstration effects are expected to be easier
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for firms that are geographically closer to foreign firms. Therefore, the higher the
number of foreign firms that occupy a domestic firm’s operating periphery, the larger the
opportunities for the firm to benefit from possible spillovers. Furthermore, geographical
proximity between domestic plants and MNCs also increase opportunities of spillovers
through other channels, namely through the sharing of common intermediate input
suppliers as well as labor turnover opportunities. These are discussed in more detail
below.

(b) Input Use Proximity

Locational proximity between domestic and foreign firms which locally source
from the same domestic input industries can also enhance localized knowledge spillovers.
In the presence of infrastructural deficiencies and high transportation costs, especially
under the context of developing economies, locational closeness of competing domestic
and foreign firms can increase the likelihood of sharing common intermediate input
suppliers and, hence, the likelihood of spillovers. This logic is based on a few reasonable
assumptions.

First, domestic and foreign firms operating in the same industry and buying local
intermediate inputs are expected to source from similar intermediate input markets.
Second, firms are also expected to purchase intermediate inputs from the most cost
effective local suppliers in terms of product quality and cost of transportation. Third, in a
developing country context, domestic and foreign firms located nearby are also expected
to face similar infrastructural constraints and transportation costs. Under these
assumptions, it would be reasonable to expect that profit maximizing domestic and

foreign firms in the same industry which source inputs locally are more likely to share
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common intermediate input suppliers when they are located nearby.

Furthermore, domestic firms’ probability of sharing common input suppliers with
MNCs will increase with the share of locally sourced inputs as well as the number of
locally input sourcing foreign firms in domestic firms’ physical periphery. For example,
if only a few foreign firms purchase specialized local inputs from a small number of local
suppliers there may be heterogeneous effects on downstream domestic firms. Domestic
firms which are able to match their production techniques to advanced inputs and share
common input suppliers with MNCs are expected to be better off than firms whose
production processes are not able to incorporate advanced intermediate inputs.
Conversely, a larger number of locally sourcing MNCs may generate enough demand for
local intermediate inputs to ultimately enhance industry-wide input quality.

Moreover, there may be heterogeneity among MNCs within the same industry in
terms of product quality, depending on the destination of MNCs’ final products. For
example, MNCs exporting to developed regions are likely to significantly differ in input
demand than MNCs selling to less-developed export destinations or non-exporting
MNCs. Hence a greater number of heterogeneous MNCs may boost the demand for
intermediate input suppliers as well as the variety of similar inputs supplied. In turn,
domestic firms possessing a wide range of production technologies can have a higher
opportunity of sharing common suppliers with MNCs and choosing from among the
inputs to match their own production technologies. The greater the number of locally
sourcing foreign firms in the same city and industry, the more opportunities domestic
firms are expected to have in sharing common intermediate input suppliers. Finally,

localized spillovers from MNCs are expected to be higher when both domestic and
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foreign firms buy a higher share of local intermediate inputs.
(c) Labor Skill Proximity

The effective transfer of knowledge through labor turnover from MNCs to
domestic firms depends on the type of knowledge and how well this knowledge matches
the existing knowledge base of the receiving firm (Boschma et al., 2009). A firm’s
absorptive capacity lies in its ability to learn from the environment, including the firm’s
ability to imitate new product or process innovations, the ability to exploit outside
knowledge of an intermediate nature, as well as the firm’s ability in generating new
knowledge itself. In turn, a firm’s ability to identify, internalize, and exploit knowledge
is certainly expected to depend on its level of human capital.”> Therefore, a certain
degree of ‘labor-skill proximity’ between domestic and foreign firms is required for
effective inter-firm knowledge transfers.

For example, the educational level and skill-type of workers in MNCs and
receiving domestic firms are both important considerations in the transfer of knowledge.
This is due to the difference in skill level and education among the firm types. While
skilled non-production workers may embody a significant portion of the spillovers due to
their greater technological and innovative knowledge, production workers may be more
adept at specific production techniques which could also raise productivity. Finally,
since innovative knowledge transfers through labor mobility also depends on the number
of available and geographically mobile MNC workers who may potentially switch

employment to domestic firms, a higher prevalence of MNCs located nearby to domestic

% Haddad and Harrison (1993) also note that firm’s absorptive capacity is also dependent on the
technological gap between foreign and domestic firms. If the technological gap is too high, domestic firms
may not be able to capture spillovers of knowledge from foreign presence. The authors explain large
technological gaps between leaders and followers may prevent spillovers from taking place. Also see
Narula & Marin (2003).
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firms can also increase opportunities of spillovers through opportunities of worker

turnover.
3. Literature Review

Empirical evidence on the effects of FDI on innovative performance of local firms
through technology sourcing and knowledge transfers provides mixed results. The
literature largely focuses on the effects of MNCs’ share of industry output on domestic
firm productivity, typically measured as the residual of a firm specific production
function. Studies relying on total factor productivity (TFP) or labor productivity
measures of technological change assume that after accounting for production inputs, at
least part of the residual measure of productivity can be explained by the technology
change and knowledge spillovers from foreign firms in the same industry, or in upstream
or downstream industries.

Industry level studies relying on productivity measures of technological change
generally find positive support for spillovers from horizontal foreign presence (Caves,
1974; Blomstrom and Persson, 1983; Blomstrom and Wolff, 1994), whereas firm level
evidence on intra-industry FDI knowledge and technology spillovers remain mixed
(Haddad and Harrison, 1993; Aitken and Harrison; 1999; Haskel, Pereira, and Slaughter,
2002; Keller and Yeaple; 2009).*® Notably, evidence of productivity spillovers have been
more conclusive compared to horizontal spillovers (Javorcik, 2004; Fernandes and
Paunov, 2008).%’

Among existing studies analyzing FDI spillover effects on measures of

technological change, domestic firms’ R&D and human capital investments are perhaps

% Also see Djankov and Hoekman (2000) and Arnold and Javorcik (2009).
°7 Also see Chung, Mitchell, and Yeung (2003) and Hoekman and Javorcik (2006).
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one of the most widely studied. Empirical work analyzing the relationship between FDI
and R&D contend that FDI complements domestic R&D and generates positive
spillovers to domestic R&D capabilities (Co, 2000; Sasidharan and Kathuria, 2011). On
the other hand, several studies shed doubt on the effects of FDI on R&D, finding negative
or insignificant effects of FDI on domestic R&D spillovers (van Pottelsberghe de la
Potterie and Lichtenberg, 2001; Kathuria, 2008). Positive effects of FDI on the demand
for skilled labor and skill upgrading has also been highlighted (Driffield and Taylor,
2002; Feenstra and Hanson, 2007; Almeida, 2009). Also, Slaughter (2000) finds no
significant effects of MNC activities on skill upgrading.

Given that R&D and human capital both serve as inputs in the production of
innovations and are at best proxies for actual innovative output, several studies propose
using actual indicators of innovative output as a direct measure of innovation. For
example, patents may function as an attractive disaggregated measure of both innovative
output as well as innovative activity (Popp, 2003; Branstetter, 2006). This is due to the
availability of patent data for a number of countries, and the fact that patents tend to
highlight the R&D process by presenting patents of intermediate technological advances.

Using time series, cross-sectional, and panel data for different types of patent
applications, Cheung and Lin (2004) find that FDI positively affects aggregate domestic
innovative activity in China. Branstetter (2006) employs panel data on patent citations
for Japanese multinationals operating in the U.S. to show that FDI generates knowledge
spillovers to and from foreign investing firms. Aghion et al. (2009) use panel data of
U.S. patent counts of U.K firms to show that greenfield FDI generates positive and

significant effects on patenting by incumbent firms but only in technologically advanced
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industries. Also using aggregate patent citations in a cross-country, panel data analysis
Gunay (2011) finds that, conditional R&D expenditure, inward FDI generates positive
spillovers on domestic innovation. Similarly, in Perez et al. (2012), analysis of patent
applications for Spanish manufacturing firms finds that inward FDI negatively affects ex-
post innovation of domestic firms. Chen (2007) uses patent data to also state that the
support for FDI spillovers on innovation is weak.*®

The evidence of FDI innovation spillovers at the industry level provide mixed
results. Liu and Zho (2008) use panel data from 1997 to 2004 for share of new products
sales of Chinese manufacturing industries to analyze FDI spillovers. Distinguishing
between R&D activities of greenfield FDI versus cross border mergers and acquisitions
(M&As) the authors find that foreign Greenfield R&D activities lead to both intra-
industry and inter-industry spillovers, while M&As generate only inter-industry
spillovers. Cheung (2010) also confirms that R&D activities of foreign firms have a
positive effect on the share of revenue from new product sales of Chinese high-tech
industries using panel data from 1995 to 2006.

As large number of cross-sectional firm-level cross-sectional studies also support
the existence of FDI innovation spillovers to domestic firms. Using a cross-sectional
sample of German service firms, Blind and Jungmittag (1994) find positive and
significant influence of FDI on domestic firms’ likelihood of product and process
innovations. Buckley et al (2002) find existence of non-productivity spillovers of high-
tech and new products due to foreign presence using. In a detailed cross-sectional firm-

level analysis, Alvarez and Robertson (2004) study effects of international market

% The use of patents as a measure of technological output is problematic since a patent does not equal a
final product. Furthermore, developing countries present added issues since patents could be enforced
poorly, leading to under-utilization of patents.
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participation on a range of innovation output and finds positive and significant evidence
of FDI spillovers on domestic innovation in Chile and Mexico. Specifically, the authors
find that foreign capital increases the probability of innovating in product design,
introduction of new tools, and acquiring quality certifications and foreign licenses.
Ayyagari et al. (2007) use cross-sectional data to examine the determinants of firm level
innovation across developing countries and find that firms with foreign competitors in the
industry perform better in terms of innovative activities. Using cross-sectional data for
2003, Lin and Lin (2010) find positive effects of both inward and outward FDI on firm
level product and process innovation of domestic firms in Taiwan.

Mixed evidence of FDI innovation spillovers may be attributed to limitations of
cross-sectional studies in observing firm behavior over time and in establishing direction
of causality between FDI and innovation, leaving ample room for endogeneity in
observed results. For example, while FDI could very well be driving domestic firm
innovation, researchers could simply observe a positive relationship between FDI and
innovation if more MNCs locate into more innovative industries or if multinationals raise
the overall innovativeness of industries by forcing out the least innovative firms.

While there exist only a handful of studies on FDI innovation spillovers using
firm level panel data the evidence again appears to be mixed. Bertscheck (1995) employs
panel data for a sample of firms in the German manufacturing industry to find positive
and significant effects of FDI on product and process innovations through product market
competition and knowledge transfers. On the other hand, Girma et al. (2009) finds that
product and process innovation of Chinese state owned enterprises are on average

negatively affected by industry foreign capital participation unless SOEs participate in
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the export market, invest in human capital or R&D, and have prior innovative
experiences. Results from the above studies indicate that firm level panel data evidence
on the inter-industry effects of FDI on direct innovative output of local firms remains
inconclusive and reflects the mixed evidence derived from previous firm level panel data
studies.

While multiple studies support the hypothesis of spillovers from FDI, empirical
evidence on the effects of FDI on actual innovative output of firms demonstrate a lack in
consensus. Majority of studies on the effects of foreign presence are based on indirect
measures of technological change such as TFP which are open to doubt given that
residual of estimated production functions are likely to include components other than
technological change. On the other hand, relying on more straightforward measures of
innovative activities such as R&D and patent citations are problematic when R&D does
not lead to actual innovative output or when patented technologies are not ultimately
adopted. Furthermore, industry level and cross sectional analyses cannot account for firm
level behavior across time and are subject to endogeneity in results observed. In the
absence of firm level panel data and valid instruments for foreign presence it may be
difficult to interpret the direction of causality for estimated positive relationships between
industry FDI and firm level innovative output. Only a few case studies have analyzed
FDI induced innovation among domestic firms using firm level panel data on direct
innovative output demonstrating mixed results of inter-industry spillovers from Germany
and China (Bertscheck, 1995; Girma et al., 2009).

The analysis also considers whether FDI spillovers on domestic firms’ innovative

output are localized. Aitken and Harrison (1999) note that a source of misspecification in
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existing studies which prevent detection of spillovers is that spillovers occur locally.
Existing studies may not be able to observe spillovers if small localized spillovers are
offset by overall negative spillovers in industry level or region level analysis. While, the
effect of FDI on technology transfer have also been considered at the spatial level, most
studies which take into account geographical proximity to foreign firms are conducted
using production function analysis rather than direct measures of innovation outputs and
are restricted to regional level proximity. Furthermore, the evidence on the spatial effects
of FDI remains largely inconclusive especially in the case of horizontal FDI. Jaffe
(1986) finds that the R&D productivity of US firms increases by the R&D of
“technological neighbors.” Goedhuys (2007) finds that geographical closeness increases
the opportunity of spillovers through increased availability of specialized and skilled
labor, specialized suppliers, better provisions of utilities and infrastructure, and the
overall improved access to markets and information.*® Almeida and Fernandes (2008)
find positive effects of FDI on innovation after controlling for geographical proximity at
the regional and industry level. On the other hand, Tian et al. (2011) FDI negatively
affects the productivity of domestic firms in the ‘peripheral interior’ and somewhat
positively affects the domestic firms outside of the region. However, direct effects of
geographical proximity on actual measures of firm level innovative output remain largely
unexplored.

Kee (2011) shows that foreign firms’ usage of local intermediate inputs leads to
the quality upgrading and increased availability of local intermediate inputs, as well as
reduction in input prices, which subsequently benefit domestic firms’ productivity when

they also use the same suppliers of these inputs. Specifically, using Bangladeshi firm

% See, Lenger and Taymaz (2003); Lehto (2007); Chen (2007).
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level panel data and TFP analysis of the garment manufacturing industry, Kee constructs
a “sibling” relationship between foreign and domestic firms which share common local
suppliers and show that foreign siblings drive up the product scope and productivity of
local firms. Whereas Kee (2011) utilizes the identity of individual firms to establish
sibling relationships, in actuality due to confidentiality restrictions, such data is almost
impossible to find. Therefore, we construct an indirect measure of input sharing
likelihood between domestic firms and MNCs by using information on firm location and
local intermediate input purchases by domestic firms and MNCs. While we can only
construct an indirect measure for the likelihood of input sharing between domestic firms
and MNCs, we are able to test for innovation spillovers across a wide variety of direct
firm level innovative output instead of relying on production function residual measures
of TFP as the main dependent.

We explore whether an increase in the opportunities of labor movements from
MNCs to domestic firms increases the likelihood of realizing direct innovative output
among indigenous firms. MNCs are generally attributed with advanced technical and
managerial employees who assist in the production process of innovative ideas,
technologies, and products. If there exist sufficient opportunities of labor movements
between firms, then trained employees of foreign firms can behave as human couriers of
technical and organizational knowhow from MNCs to domestic firms. Markusen and
Trofimenko (2009) use plant level panel data for Colombia to show that foreign experts
transfer knowledge to domestic workers with significant and persistent positive effects on
the value added per worker. Lenger and Taymaz (2003) find that labor turnover is the

main channel of spillovers on firm level innovative activity. Gorg and Strobl (2005) also
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test the implications of worker mobility on FDI spillover effects, and finds evidence of
spillovers to domestic firms in cases where the owners of the domestic firms have prior
experience in MNCs. Using a matched establishment-worker database, Poole (2009)
show that labor turnover of higher-skilled employees from multinationals to domestic
firms leads to better dissemination of information as well as better absorption of
information by higher-skilled incumbent domestic workers. Balsvik (2011) finds that
workers with prior MNE experiences demonstrate a 20 percent higher contribution to
productivity than non-MNE workers.

While there exists empirical support for FDI spillovers from worker turnover,
there are no studies which examine the effects of worker turnover on the actual
innovative output of domestic firms. Furthermore, given that firm level information on
workers with prior MNC experience is limited, we use an alternative measure which can
be useful to researchers in assessing effects of labor turnover opportunities from MNCs
to local firms on actual innovative output of firms. Specifically, we consider
geographical proximity as well as proximity in terms of skill-intensity between domestic
firms and MNCs as important determinants of labor turnover, and subsequently localized
innovation spillovers from MNCs to domestic plants. Location proximity between
domestic and foreign plants is expected to increase opportunities of knowledge spillovers
through localized labor interactions between workers of domestic and foreign plants;
removing barriers to geographical mobility of MNC workers; and bringing learning
effects closer to domestic plants’ operating boundaries. On the other hand, proximity of
domestic firms to MNCs in terms of skill-intensity is expected to enhance the absorptive

capacity of domestic plants in absorbing both previous MNC workers as well as
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advanced knowledge brought in by previous MNC employees.

4. Data & Descriptive Statistics
4.1 Source & Coverage

The data used in this paper is compiled from Business Environment Enterprise
Surveys (BEEPS), World Bank Enterprise Surveys (WBES), and Productivity and
Investment Climate Surveys (PICS/ICS), facilitated by the World Bank Group (WB) and
its external partners. The surveys collect detailed plant level information for a
representative sample of private sector firms in a number of countries in Eastern Europe
and Central Asia (ECA), Latin America and the Caribbean (LAC), South Asia (SA),
South East Asia (SEA), and Sub-Saharan Africa (SSA). The data covers an aggregate
period of 2002-2010. Since the plant information on all countries and firms is not
collected for all years in the period, our panel is of an unbalanced nature and the panel
component is available for only a subsample of firms.*®® The panel component of the
surveys allows us to track innovative activities and performance of firms through time
and avoid econometric concerns of endogeneity present in existing cross-sectional
studies. Using both pooled and panel subsamples we are able to conduct robustness
checks on our baseline specifications.

In analyzing effects of FDI on technological innovation the enterprise surveys
offer numerous advantages. The first advantage of the Enterprise Surveys is its large
scope in coverage of countries, industries, time, and intra-firm operations. Whereas, a

large number of FDI and innovation studies pertain to individual case studies of a handful

100 pIant level data from Eastern Europe and Central Asian (ECA) countries are collected via the Business
Environment Enterprise Surveys (BEEPS), jointly implemented by the World Bank and the European Bank
for Reconstruction and Development (EBRD). In Latin America and the Caribbean (LAC), Enterprise
Surveys (ES) are jointly conducted by World Bank and the Inter-American Development Bank (IDB).
Available at: http://www.enterprisesurveys.org.
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of countries, the Enterprise Surveys collect strategically important ownership and
performance information with a focus on developing and transitional economies. The
wide coverage of the World Bank surveys allows us to examine the effects of FDI on a
large number of developing and emerging economies, for which data is often limited or
suffer quality concerns.

The surveys also cover key manufacturing and service industries, disaggregated by 4-
digit International Standard Industrial Classification (ISIC). The plant level surveys also
include detailed information on various operations of the firm. These variables include
ownership status, age, size, legal status, and a broad range of financial indicators, which
allows us to account for industry specific effects and examine firm heterogeneity in our
empirical specification.

The surveys include a rich set of indicators of individual firm level innovative
inputs and output. Information on innovative inputs includes R&D expenditures,
technology licensed from a foreign-owned companies, import licenses, and use of
internet and computers. Most importantly, the surveys provide a wide variety of
innovative output measures. These measures include patent registrations, upgrading of
an existing product line or service, development of a major new product line or service,
upgrading of technology, implementation of new technology, acquisition of a new
product licensing agreement, acquisition of quality certifications, and patent

registrations.'® This information is exploited in determining firm level innovative

191 1n BEEPS, WBES, and ICS, firms are asked a set of questions pertaining to innovative activities in the
last three years, where the responses are coded as dichotomous indicators of 0-1, representing negative or
affirmative responses respectively. The survey asks whether the firms have undertaken any of the
following innovative activities: Developed a major new product line; Upgraded an existing product line;
Introduced new or improved technology that has substantially changed the way that the main product is
produced; Obtained a new licensing agreement where the responses are coded as dichotomous indicators as
0 and 1 for each of the questions.
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performance. Inclusion of a large number of direct indicators avoids the concern of
picking the correct measure of innovation. Rather we can perform tests on a variety of
different innovative outputs. **2

The survey provides data on direct and indirect export and import of intermediate
inputs of plants allowing us to account for firm heterogeneity in terms of participation in
international markets and firm innovation. Some of the surveys also include information
on the main channels through which firms acquire technological innovations. These
channels include technology developed within the firm; hiring of key personnel;
technology acquired through new equipment; technology developed jointly with suppliers
or clients; licensing agreements; technology acquired from third parties such as
universities or public institutes.

The structure of these firm level surveys is well suited for constructing different
measures of proximity. Information on firm location is provided on the regional as well
as the city level for each country in the survey allowing us to determine the geographical
proximity measure at the city level. To further enhance the scope of the data to analyze
localized spillovers, matching is used to augment the data on city locations of firms
which are missing in some of the surveys. To do so, we match the city size and region
data from the surveys to exclusively identify the exact city of the firm. By conducting
this exercise, we are able to obtain a much larger count of firms.

Data pertaining to the construction of the skill-proximity variables includes

detailed data on plant level labor inputs including number of full time, part time and

192 Goldberg et al. (2008) note that while these indicators included in the Enterprise Surveys have the
drawback of being subject to the firm’s self-assessed values, they have the advantage of not being masked
by market fluctuations that are coincident with the absorption of new technologies and may affect
productivity of the firm.
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temporary employees, disaggregated by production employees, non-production
employees, female employees, skilled production workers, un-skilled production
workers. Moreover the data also contains information on managerial experience,
employee education levels, internal and external employee training programs, as well as
the share of trained production, non-production employees. Using the disaggregated
ISIC 4 digit industry and the presence of MNCs at the city level, we are also able to
compute our proximity of input use variable.

In the surveys used, standardized survey techniques and uniform stratified
sampling methodologies are used to collect firm level data in all regions to maintain
comparability across all different countries and regions and minimize measurement
errors. Furthermore, stratified random sampling ensures that the survey sample covers
most types of firms. Uniformity is also maintained in terms of variable definitions and
aggregation methods. Rarely, where there exist differences or discrepancies in these
techniques the implementation notes clearly explains them to allow the researcher to
account for inconsistencies.

4.2 Data Description

Pooling data from BEEPS, WBES, and ICS, we have a d sample of 57 countries
and 54,962 unique firms. Majority of our pooled sample of firms are located in Eastern
Europe and Central Asia, Latin America, and Sub-Saharan Africa. Limitations on data
availability restrict us to Egypt, Pakistan, and Vietnam in the Middle East, South Asia,
and South East Asia respectively. The top three countries in the representative sample in
terms of foreign firm share in the total number of firms include Botswana (47%),

Madagascar (44%), and Zambia (32%). Egypt and Pakistan report the lowest share of
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foreign firms in the manufacturing sample.

Table 4.1, below, reports the sectoral distribution of unique manufacturing firms
by ownership and International Standard Industrial Classification (ISIC), at the 2 digit
level.

Table 4.1: Share of Domestic and Foreign Manufacturing

ISIC 2 Digit Industry Domestic Foreign Total
Chemicals & chemical products 83.61 16.39 100
Electrical machinery 81.41 18.59 100
Food & beverages 88.11 11.89 100
Furniture 91.67 8.33 100
Garments 89.72 10.28 100
Leather & leather products 89.6 10.4 100
Machinery & equipment 88.47 11.53 100
Basic metals & metal products 89.17 10.83 100
Mining and quarrying 81.52 18.48 100
Non-metallic mineral products 90.09 991 100
Other manufacturing 82.92 17.08 100
Rubber and plastic 86.55 13.45 100
Textiles 89.59 10.41 100
Transport and transport equipment 76.53 23.47 100
Wood and wood products 89.76 10.24 100
Total 87.61 12.39 100

In our manufacturing survey sample approximately 12 percent of firms are
foreign. Sectoral distribution of foreign firms varies approximately between 10 percent
to 23 percent. The highest share of foreign firms in our manufacturing sample is reported
in the transport and transport equipment (23 percent), electrical machinery (19 percent),
and mining and quarrying (18 percent) industries.

The data also includes variation in firms sizes including small firms (5-19
employees); medium firms (20-99 employees), and large firms (100 or more employees).
Large firms constitute only 18 percent of the total sample, while medium and small firms
make up 41 percent and 40 percent respectively. Among domestic firms, about 16
percent are large, 45 percent are medium, and 21 percent are small. On the other hand,

33 percent of foreign firms happen to the large enterprises, while 45 percent and 21
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percent are medium and small foreign firms respectively.

By augmenting city data using city size and region information, we are able to
exploit information from 2,842, different cities across 471 sample regions, across the 57
countries. City size distributions are reported in table 4.2. In the pooled sample, about
58 percent of all manufacturing firms are situated in capital cities or in cities with
population over 1 million. As expected, over 50 percent of foreign firms in the sample
are located in capital cities.

Table 4.2: Ownership Distribution by City Size (All Firms)

City Size based on population size Domestic ~ Foreign Total
Capital city 38.13 52.52 39.9
City with population over 1 million (other than the capital) 18.5 14.03 17.95
Over 250.000 to 1 mil 15.05 10.18 14.45
50.000 to 250.000 15.43 13.28 15.16
Less than 50.000 12.89 10 12.54
Total 100 100 100

Summary statistics for firm level innovative activities are reported below. Among
core innovative output we include: introduction of new and improved products in the last
three years; introduction of a new or improved production process in the last three years;
upgrading of quality of goods and services in the last three years; acquisition of new
quality certifications in the last three years; acquisition of new technology licensing
agreement in the last three years; and filing of one or more patents in the last three years.

Among other innovative activities of firms we consider: licensing of technology
from a foreign company; whether establishment conducts R&D for development new
products and services; whether establishment received assistance from technology update
programs in last 3 years; whether establishment spends on information technology; and

whether establishment engaged in or received assistance for any innovative efforts.
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Table 4.3, reports the number of observations available for each type of innovative output
realized by domestic and foreign firms. Among the pooled sample, 61 percent of foreign

firms and 50 percent of domestic firms report realization of at least one core innovative

output.
Table 4.3: Summary of domestic and foreign innovative activities

Core innovative output Obs.
Introduced new products in the last three years 33565
Upgraded an existing product line in the last three years 40807
Introduced new or improved products in the last three years 44692
Introduced new production process in the last three years 21300
Introduced new or improved production process in the last three years 32220
Upgraded quality of goods and services in the last three years 7857
Acquired new quality certification in the last three years 11921
Acquired new technology licensing agreement in the last three years 11736
Filed one or more patents in the last three years 8466
Other firm-level innovative activities Obs.
Establishment currently licenses technology from foreign company 39763
Establishment conducts R&D for development of new products and services 13933
Current R&D status of establishment 33258
Establishment received assistance from technology update program in the last 3 years 1356
Whether establishment spends on information technology 7869
Establishment engaged in or received assistance for any innovative efforts 10040

Table 4.4, below, reports types of innovative output by ownership. In general, a
higher share of foreign firms report realization of each type of core innovative output.
Summary statistics do not indicate significantly large differences between domestic and
foreign firms in most types of innovation. 73 percent of foreign firms and 61 percent of
domestic firms report introducing new or improved products within 3 years of the survey.
The share of firms reporting introduction of new or improved production processes are
much smaller at less than 50 percent for both foreign and domestic firms. A relatively
high and comparable number of domestic and foreign firms report quality upgrading of
goods and services, at 83 percent and 85 percent respectively.

Among other important innovative efforts of firms, which are not categorized as
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core innovative output, are current R&D status and current foreign technology licensing
status of manufacturing firms by ownership. A high share of both domestic and foreign
firms report conducting R&D, 94 percent and 96 percent respectively. On the other hand,
29 percent of foreign firms and only 10 percent of local firms report licensing technology
from a foreign company.

Table 4.4: Types of Core Innovative Output by Ownership

Introduced new or improved product in the last three years Domestic  Foreign Total
No 38.54 27.45 37.28
Yes 61.46 72.55 62.72
Total 100 100 100
Introduced new or improved production process in the last three years Domestic  Foreign Total
No 60.97 52.94 59.96
Yes 39.03 47.06 40.04
Total 100 100 100
Upgraded quality of goods and services in the last three years Domestic  Foreign Total
No 17.07 15.25 16.8
Yes 82.93 84.75 83.2
Total 100 100 100
Acquired new quality certifications in the last three years Domestic  Foreign Total
No 81.33 61.68 78.9
Yes 18.67 38.32 21.1
Total 100 100 100
Applied for one or more patents in the last three years Domestic  Foreign Total
No 79.91 70.52 78.65
Yes 20.09 29.48 21.35
Total 100 100 100

5. Empirical Framework

5.1 Measuring Innovation

In constructing the dependent variable we first identify six individual indicators of
innovation. These indicators are based on individual plant responses to whether or not

the plant realized the following innovations: (1) introduced any new or significantly
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improved products (goods and services) in the last three years; (2) introduced any new or
significantly improved processes for producing or supplying products (goods or services)
in the last three years; (3) upgraded quality of goods and services in the last three years;
(4) acquired new internationally recognized quality certifications in the last three years
(5) acquired new technology licensing agreements in the last three years; and (6)
registered any patents domestically or abroad in the last three years. Using the above
information one can construct a set of possible innovation output which are contained in
the innovation set I, generated by a firm i, in industry j, in city c, in country k at time t,
denoted by equation 4.1.

1 if firm introduced new or improved product or service
0 otherwise

Lijjere = {

Lo = {1 if firm introduced new/improved production process
2Ljckt 0 otherwise

1 if firm upgraded quality of goods or service

3tjckt 0 otherwise

(4.1) Lnjjcke 3

L. = {1 if firm acquired new international quality certification
atjekt 0 otherwise
[ {1 if firm acquired new technology licensing agreement
Sijckt 0 otherwise
L. = {1 if firm registered any patents
\eLjekt 0 otherwise

Using the information contained in Iyijc: We define three measures of innovation
output for our empirical analysis in examining different effects of FDI on a firms’
innovative performance in terms of the various types of innovations performed as well as
the overall concentration of innovative activities. Using multiple indicators as well as a
composite measure of innovation allows us to avoid settling on the “correct measure” and
permits the analysis of innovative performance based on a more complex, instructive, and

collective evaluation (Lanjouw and Schankerman, 1999; Hagedoorn and Cloodt, 2003).
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In the following definitions of our innovative output measures we exclude industry, city,
and country subscripts for simplification of notation.

The first measure of innovation, Innovationl;, is a dichotomous indicator which
takes a value of one if firm i reports any innovative output contained in ljjcx at time t and
0 otherwise. Innovationl;; is given by equation 4.2. Using Innovationl;; we examine
whether foreign presence impacts the likelihood of enhanced innovative performance by
domestic firms when innovation is defined to include a broad set of innovative output.

1if I;jeie > 0O, for any ne 1,2,3,4,5,6

(4.2) Innovationl;; =
0 otherwise

Second, a composite measure of innovation output is constructed, which collectively
considers all of firm i’s innovative activities. Using a composite measure of innovation
output is especially important if there does not exist a strong correlation between the
individual indicators of innovation output and allows us to pool the effects of FDI on
different innovative outputs in one compounded measure.'®® On the other hand, if there
exists a great degree of statistical overlap between these individual indicators, then using
any of these indicators can be sufficient. Our composite measure of innovation is
constructed as the total sum of each type of realized innovation output in I, for each firm

104 -

I, at time t, and is represented by Innovation2;;— " in equation 4.3:

(4.3) Innovation2i; = 51 I jext

13 Hagedoorn and Cloodt (2003) notes that a composite measure based on individual indicators of
innovation allows the researcher to catch a ‘latent’ variable of firm level innovative performance.

104 A similar composite measure can be found in the study of Ayyagari et al. (2009). However, our
composite measure differs from the above study in that we exclude the discontinuation of a product or
product line, opening of a new plant, closing of an existing plant, outsourcing of a major production
activity that was previously conducted in-house, and bringing in-house a major production activity that as
previously outsourced from the range of direct innovation output measures. Moreover, we shift two other
measures used by Ayyagari et al. (2009), namely, the agreement of a new joint venture with a foreign
partner and acquisition of new licensing agreement to the input side of the innovation process.
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Third, we look at the impact of the FDI, geographical proximity, and other control
variables on a dichotomous indicator of individual innovative output measures. This
third indicator of innovation output, Innovation3;, is constructed as a means for analyzing
the different effects of FDI on different classes of innovative output. FDI may encourage
introduction of very different types of innovation within domestic firms depending on the
country’s development stages. For example, developing countries may be more prone to
imitating and upgrading to already tested innovative products and processes, whereas,
more technologically advanced countries may be more likely to innovate in terms of new
products or new advanced production technology (Ayyagari, 2007). By examining the
effects on each individual class of innovation output separately, we can distinguish which
types of innovations MNCs are more likely induce in the host economy and examine firm
heterogeneity in terms of producing different innovative outcomes.

(4.4) Innovation3it =

(1. — {1 if firm introduced new or improved product or service
17 10 otherwise

L. = {1 if firm introduced new or improved production process
2t 0 otherwise
o {1 if firm upgraded quality of goods or service

3710 otherwise

ICnit <

L. = {1 if firm registered any patents
it 0 otherwise

Due to data limitations we are only able to focus on focus on (1) introduction of new and
improved products (good and services) in the last three years; (2) introduction of new and
improved production processes in the last three years; (3) upgrading in quality of goods
and services in the last three years; and (4) patent registrations in the last three years.

Therefore, Innovation3;; is defined above, equation 4.4. The subscripts are suppressed.
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5.2 Estimation of Spillovers on Domestic Firm’s Innovation

In the second stage of the empirical framework we shed light on the following
questions:

()] Does industry foreign presence affect the likelihood of enhanced innovative
performance in domestic plants?

) Does geographical proximity to foreign presence affect the likelihood of enhanced
innovative performance in domestic plants?

(1) Does increased likelihood of sharing common intermediate input suppliers, increase
the likelihood of enhanced innovative performance among domestic firms?

(IV)  Does increased likelihood of absorbing previous MNC employees increase the
likelihood of enhanced innovative performance among domestic firms?

The main specification of the paper, found on column (1), in table 4.9, analyzes
all of the channels in one model. This is the most rigorous specification since it tests the
input proximity, labor proximity, and industry/city proximity channels. The channels are
shown to be positive and significant. The dependent variable in this specification is the
aggregate measure of innovation. This is not limiting since the other measures of
innovation behave in a similar manner. The rest of paper analyzes each channel
independently and utilizes an instrumental approach in order to identify the effects of the
channels on the dependent.

Before proceeding to our specifications we start with the construction of key
variables measuring foreign presence at the city and industry level, as well as measures of
“input use proximity” and “labor proximity” between domestic and foreign firms.

5.2.1 Construction of Key Variables
(@) Industry Foreign Presence

We use two alternative measures of industry foreign presence. The first and

standard measure of industry foreign presence employed in the literature is based on the

industry share of output contributed by MNCs while the alternative measure of foreign
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presence employs the number of foreign firms in the same city and industry for each
domestic firm.

The standard measure of industry foreign presence expressed as FDI_Ind_HZ is
given by the natural log of total foreign equity participation in industry j in country k at
time t, averaged over all firms in the industry at time t, and weighted by each firm’s share
of sectoral output. FDI_Ind_HZj is expressed in equation 4.5, where FDI_FIRM;; is the

natural log of firm level foreign equity participation at time t.

Yiforalliejek FDI_FIRM*Y

YiforalliejekYit

(4.5) FDI_Ind_HZj = In{

¥

The alternative measure of industry foreign presence, denoted as FDI_Indj in
equation 4.6, is measured by the total number of foreign firms in the same industry j, as
firm i, in country k, at time t. This alternative measure of industry foreign presence
intends to capture additional components of spillover channels which may not be
captured by the industry share of foreign firms.

(4.6) FDI_Indj = In(Total number of MNCsjy)

Based on the definitions of the two alternative measures of industry foreign
presence, we expect FDI_Ind_HZj: and FDI_Indx to be intrinsically different in
capturing FDI spillover effects. FDI spillovers to domestic plants may act through
interpersonal contacts with foreign firms rather than cumulative production for domestic
demand where the prevalence of foreigners in the domestic region and interactions
between foreign and domestic workers may play an important role (Keller, 2001; Haskel,
Pareira, and Salughter, 2007). Whereas FDI_Ind_HZ;j: measures the concentration of
foreign output in the domestic firms industry, FDI_Indj captures the prevalence of

foreign firms’ activities and interactions within the host industry.
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For example, a greater physical presence of many foreign firms and foreign
employees in the host economy as opposed to fewer foreign firms with a large industry
share may increase opportunities of interactions between domestic and foreign firms
simply because there are more firms to interact with. A greater number of MNCs may
also imply more heterogeneity of innovative activities among foreign firms and more
opportunities of learning for host country firms.'® Thus with a greater number of MNCs
in the domestic firm’s industry the scope of interactions as well as the scope of learning
via imitation may be enhanced. The presence of a larger number of foreign firms in the
same industry with a range of technological capacities also implies that domestic firms
with varied levels of technological capabilities have opportunities of learning from the
foreign firms which is closest to the domestic firms own knowledge base. A larger
number of MNCs may also be conducive to competitive pressures within the industry
affecting incentives to innovate among both domestic and foreign firms.

Greater industry foreign presence in terms of a greater number of MNCs may also
affect the demand for quality and variety of local intermediate inputs. If MNCs are
heterogeneous in terms of their demand for variety and technological content of
intermediate inputs, downstream domestic firms operating over a wide spectrum of
technological capabilities may benefit from better inputs. Finally, opportunities of labor
turnover from MNCs to domestic firms may also be enhanced if a larger number of
MNCs imply more executive level managerial positions which require filling while
foreign firms are in operation. If domestic workers occupy these managerial positions

within MNCs then the host country can benefit from a higher pool of potential executive

1% For example, foreign firms may be heterogeneous in terms of product verses process innovations, which
can increase opportunities for domestic firms to absorb both types of technological knowledge.
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level workers with previous MNC experience.

In summary, we employ our second measure of foreign presence under the
justification that foreign presence in terms of the share of output may be considerably
different than foreign presence in terms of the number of foreign firms that physically
permeate the industry. The same rational also apply in the construction of some of the
other foreign presence and proximity variables using the actual number of firms in the
same city and industry as domestic firm i, which we proceed to explain below.

(b) Geographical Proximity of Foreign Presence at the City and City-Industry Level

Geographical proximity of foreign presence is given by the variables FDI_Cityc
and FDI_CitInd;e, in equations 4.7 and 4.8 respectively.

(4.7) FDI_Cityck = In(Total number of MNCs;)
(4.8) FDI_CitIndjc: = In(Total number of MNCsjck)

FDI_City, captures the geographical localization of knowledge spillovers from foreign
to domestic firms, and is measured by the total number of MNCs in the same city c, as
firm i, in country k, at time t. FDI_Cityc is not restricted to the same industry as firm i,
and includes all foreign firms in any industry j located in the same city as domestic firm i.
Hence, FDI_City.x captures possible horizontal as well as vertical spillovers through the
prevalence and interactions of MNCs in domestic firm i’s industry and close geographical
area. Alternatively, FDI_CitIndj captures localized horizontal spillovers for domestic
firm i, and is defined by the total number of foreign firms in the same industry j and
same city c, as firm i, in country k, at time t.
(c) “Input Use Proximity”

Domestic firm i’s likelihood of sharing common intermediate input suppliers with

MNCs are expected to increase with (a) the concentration of MNCs, in the same industry
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as domestic firm i; (b) geographical closeness between domestic firm i and MNCs in the
same industry; (c) an increase in MNCs’ share of local intermediate input purchases; (d)
and lastly an increase in domestic firm i’s own share of local intermediate input
purchases. Geographical closeness between the domestic and foreign firms is key
because in the presence of infrastructural deficiencies and high transportation costs profit
maximizing domestic and foreign firms that make similar products; buy local
intermediate inputs; are located close to each other; and face similar constraints in terms
of infrastructural barriers and input transportation costs; have a higher probability of
choosing common intermediate input suppliers. In other words, profit maximizing
domestic and foreign firms which share these common characteristics may find a
common set of suppliers of intermediate input to be most cost effective.

The concentration of MNCs in domestic firm i’s industry and locality, which
purchase local intermediate inputs, is given by the variable, Input_Use_ProXjc . This
variable captures the proximity of domestic firm i and MCNs in terms of location and
intermediate input usage. Since our survey data does not provide information on local
intermediate input codes, we use ISIC 2 digit output codes to identify MNC firms in the
same city and same industry which buy local intermediate inputs.

We specify two different measures of Input_Use_Proxc: . The first measure,
denoted by Input_Use_Prox1ju: , is constructed as the natural log of the firm-size
weighted sum of MNCs’ domestic input purchase in the same city ¢, and same industry j,
as firm i, in country k, at time t. Input_Use_Prox1j is denoted by equation 4.9, where

Local_Input_Sharej; represents foreign firm i’s share of local intermediate input purchase,
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and Sizej; represents foreign firm i’s size measured by full time employment.'%

YiforalliejecekLocal Input_Share; +Sizey

(4.9) Input_Use_Proxlje: = In{ }

YiforalliejecekSizet

The second measure Input_Use_Prox2j: in equation 4.10, is defined as the natural
log of number of MNCs located in the same ISIC 2 digit industry j, and same city ¢ as
local input-using firm i, in country k, at time t, that purchase at least 20 percent of local
intermediate inputs. We specify a threshold of 20 percent for domestic intermediate input
purchase as we expect we expect spillovers to occur only when there is sufficient local
demand from MNCs to affect the quality and variety of local intermediate inputs.
(4.10) Input_Use_Prox2jc: =

Total number of MNCs,in the same ISIC 2 digit industry j,and

In [same city, c as firm i,in country k, at time t, that purchases at least 20 percent of
local intermediate inputs at time t

Both Input_Use_Prox e measures incorporate (a) FDI the concentration in the
same industry as domestic firm i; (b) geographical closeness between domestic firm i and
MNC s in the same industry; (c) MNCs’ share of local intermediate input purchases.

The final component in determining the likelihood of sharing common
intermediate input suppliers by foreign and domestic firms, i.e, (d) domestic firm i’s own
share of local intermediate input purchases is given by Local_Input_Share;jc: and
measured by the natural log of domestic firm i’s own share of local intermediate input
purchases in total input purchases in ISIC 2 digit industry j, city c, in country k, at time t.
In the empirical analysis we are especially interested in the sign of the interaction term
between (Input_Use_Proxc)*(Local_Input_Share;c) as the interaction of these two

terms is what determines domestic firms likelihood of sharing common intermediate

1% We are only able to measure Input_Use_Prox g at the ICIS 2 digit level as there are is not enough
variation in the number of MNC:s, if disaggregated at the 3 or 4 digit level.
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input suppliers with MNCs, which may ultimately lead to spillovers.

Given the above, we can expect two types of spillovers which may result through
vertical linkages. First, if advanced knowledge acquired by MNCs’ suppliers and
customers flows out to the local economy in general, spillovers may result in firms which
may or may not share common input vendors with MNCS even if the foreign firms are
located in the same city and industry as domestic firm i. Second, if downstream local
firms share suppliers with MNCs we expect to find a positive effect of improved inputs
on these downstream firms. On the other hand, if some suppliers group together to
exclusively produce intermediate goods for MNCs then we may see negative spillovers to
competing local firms as they are not able to source better inputs from MNC suppliers.
(d) “Labor Skill Proximity ”

Opportunities of labor turnover from domestic and foreign firms are expected to
depend on (a) relative skill proximity between domestic firm i and foreign firms in the
same industry; (b) geographical closeness between domestic firm i and foreign firms in
the same industry; and (c) the prevalence of MNCs in the same city and industry as
domestic firm i.

One can denote relative skill proximity between domestic firm i and foreign firms
in its same industry and city by the variable Lab_Skill_Proxij: which captures the
proximity between domestic firm i and foreign firms in terms of geographical location as
well as the proximity in terms of skill intensity. Hence, Lab_Skill_Prox;c is given as the
natural log of the inverse of the absolute deviation in labor-skill intensity between
domestic firm i and the mean of the labor-skill intensity measure across all MNCs in the

same city and same industry as firm i, in industry j, city c, in country k, at time t.
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Denoting labor-skill intensity as Lab_Skill_Intjjc«: we use, (i) the share of non-
production workers and, (ii) share of trained production workers as alternative measures.
Thus, Lab_Skill_Proxij: is given by equation 4.11:

(4.11) Lab_Skill_Prox1,2ij={In|(Lab_Skill_Int1,2jjcx - Lab_Skill_Int_MNCZ,2jci)[}"
Where, Lab_Skill_Int_MNC;c: is the mean Lab_Skill_Int across all MNCs in the same
city and 2 digit ISIC industry as firm i.

Since Lab_Skill_Prox1,2;c« includes both (a) relative skill proximity between
domestic firm i and foreign firms in the same industry; (b) geographical closeness
between domestic firm i and foreign firms in the same industry, we are left with the last
component which is expected to be important in determining the likelihood of labor
turnover between MNCs and domestic firms, i.e. (c) the prevalence of MNCs in the same
city and industry as domestic firm i. To measure the prevalence of MNCs we simply
employ our earlier constructed measure of FDI_Citindjc:. Once again we are interested
in the sign of the interaction terms, (Lab_Skill_Proxijc)*(FDI_CitIndjc), in determining
spillovers through an increased likelihood of labor turnover opportunities.

5.2.2 Baseline Specifications

For the empirical analysis we specify three baseline specifications to answer each

of the following questions:

Q) Does industry foreign presence affect the likelihood of enhanced innovative
performance in domestic plants?

(1)  Does geographical proximity to foreign presence affect the likelihood of
enhanced innovative performance in domestic plants?

(1) Does increased likelihood of sharing common intermediate input suppliers,
increase the likelihood of enhanced innovative performance among domestic
firms?

(IV)  Does increased likelihood of absorbing previous MNC employees increase the
likelihood of enhanced innovative performance among domestic firms?
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First, given the dichotomous nature of two of our dependent variables,
Innovationl;; and Innovation3;;, we use a logistic discrete choice model. Our composite
measure of innovative performance Innovation2; is an ordinal dependent variable, and
therefore we use an ordered logistic regression model. In our models firm level
innovation is a function of foreign presence, locational factors, proximity measures, and a
number of firm characteristics.

To answer question (1) and (I1), i.e., whether industry foreign presence affects the
likelihood of enhanced innovative performance in domestic plants, and whether
geographical proximity to foreign presence affects the likelihood of enhanced innovative
performance in domestic plants, we specify equation 4.12, and estimate the following
model relating the three measures of innovative performance of firm i, in industry j, in
country k, at time t, to foreign presence at the industry, city, and at the joint industry and
city level. Equation 4.12, therefore takes the following form:

(4.12) Innovationjjex: = fo+AiIFDI_Indj+pcFDI_Cityew+fciFDI_CitIndjei+
or(firm controls) +yjtywtéijext

7t and yi; are industry-year and country-year fixed effects respectively, and &ij is the
error term. In this specification we use an alternative measure of industry foreign
presence, given by equation 4.6 to capture additional channels of knowledge spillovers,
including frequency of interactions with foreign firms, availability of more managerial
workers with previous MNC experience, and other factors as explained previously. In
this specification we also substitute FDI_Ind_HZj« for piFDI_Indj to provide of the

comparison of the results from using the two different measures.
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In the second specification we are interested answering questions (1) and (1V),
i.e. whether the likelihood of sharing common intermediate input suppliers, increases the
likelihood of enhanced innovative performance among domestic firms, and whether
increased likelihood of absorbing previous MNC employees increases the likelihood of
enhanced innovative performance among domestic firms. To answer (111) and (1V), we
therefore specify equation 4.13 as follows.

(4.13) Innovationije = fo + AIFDI_Indj: + ScFDI_Cityct+ fciFDI_CitIndje: +
Proc_in(Local_Input_sharejjck) +
Pint_np(INput_Use_Prox;e)*(Local_Input_sharejjc) +
ﬂLpLab_Ski I |_PI’OXijckt +
Pint_Lav(Lab_Skill_Proxije)* (FDI_CitInd;e) + @r(firm controls) +
Vit Ykt t Eijcke

In equation 4.13 the main coefficients of interest are Sint_ine and Sint Lag Which are
intended to explain innovation spillovers arising due to increased likelihood of sharing
common input suppliers between MNCs and domestic firms; and due to increased
likelihood of absorbing workers with previous MNC experience.

Recall that we have two alternative measures of Input_Use_Proxc. In the
specification employing the first measure of input-use-proximity given by the sales share
weighted sum of MNC’s intermediate input purchase (Input_Use_Prox2j«), a positive
and significant sign on Sivt ne indicates that a greater overall usage of local intermediate
inputs by MNCs in the same industry and close vicinity of domestic firms increases the
likelihood of domestic firms’ innovative performance when the domestic firms also use a

higher share of local intermediate inputs. Conversely, a negative and significant Sint_ine

indicates greater usage of local intermediate inputs by MNCs leads to heterogeneous
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effects on the local firms. A possibly explanation is that MNC’s demand for local
intermediate inputs with specific quality standards and technological content may induce
vendors of intermediate inputs to specialize in supplying to MNCs. In this case, local
downstream firms may be worse off with intermediate inputs of a lesser quality and
technological content, or without opportunities to absorb spillovers through common
suppliers of inputs.

Therefore, it is helpful to consider an alternative specification for equation 4.13,
using Input_Use_Prox2jc defined as the natural log of the number of MNC:s, in the same
ISIC 2 digit industry, located in the same city as firm i, and purchasing at least 10 percent
of local intermediate inputs. In this specification, a positive and significant sign on
Sint_ine Shows that a larger number of locally sourcing MNCs in the same industry and
vicinity of domestic firms increases the likelihood of domestic innovation spillovers,
when domestic firms also use a higher share of local intermediate inputs. On the other
hand, a negative and significant result will reinforce the above argument pertaining to
heterogeneous effects on domestic firms, where the negative effects may outweigh any
positive spillovers.

Finally, we expect a positive and significant sign on the coefficient Sint Las,
implying that an increase in opportunities of labor movements between MNCs and host
country firms is conducive to localized innovation spillovers to domestic firms.

In estimating innovation spillovers at the plant level, we include industry-year and
country-year fixed effects, y; and yy to account for spillovers which may be driven by
industry and country specific fixed differences across time respectively. Moreover, to

account for possible correlations of standard errors in firm level regressions we estimate
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the model using robust standard errors clustered around the city and industry level. The
clustering of standard errors around the city and industry level allows accounting for
correlations between repeated observations through time, especially for firms which
appear in the panel subsample.
5.2.3 Econometric Issues

Endogeneity bias may arise if unobserved components in the error term are
simultaneously correlated with firm level innovative activity and the right hand side
endogenous variables. For example, unobserved shocks to the firm which influence
future returns to innovation as well as the profitability of foreign takeovers may be
reflected in the idiosyncratic error term would lead to endogeneity by simultaneously
influencing innovation and foreign presence. If foreign equity participation depends on
firm characteristics such as managerial ability, or international market activities of the
firm, then omission of these factors in the empirical analysis will lead to endogeneity
issues. To account for possible endogeneity driven by omitted variables, firm
characteristics such as age, size, participation in the export market, etc. are included to
account for factors which may correlate with our measures of foreign presence.

Similarly, while foreign presence is attributed with inducing innovative activities,
the issue of simultaneity bias or reverse causality may also be present if foreign investors
self-select into more innovative industries. The exogeneity of the industry foreign
presence measure would be compromised if FDI inflows self-select into industries based
on certain industry and regional characteristics such as industry R&D activities, product
market competition, technological or sophistication of the industry. Accounting for this

type of endogeneity is especially difficult when dealing with cross-sectional data due to
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the inability to observe the behavior of firms over time and the direction of causality
when a positive relationship is observed between the dependent and independent variable.
Without the availability of panel data or valid instruments to proxy for endogenous
regressors, dismissing the effect of unobserved factors which may drive the relationships
observed in the data is unachievable (Almeida and Fernandes, 2008).

We address the possible endogeneity of FDI by using an instrumental approach.
The analysis utilizes a set of self-reported economic obstacle variables. Firms are asked
how much of an economic problem certain condition, such as the court system, are. The
responses to these obstacles differ between FDI and domestic firms, and should account
for endogeneity. See section 6.2 for a deeper discussion of these instruments as well as
the instrumental analysis.

Another potential problem with survey data is that it often suffers from
measurement errors, leading to attenuation biases. Measurement errors tend to be a
significant concern when dealing with survey data as information contained in the
surveys are self-reported by firms or are based on the subjective perception of survey
respondents. However, the use of standardized survey instruments and uniform sampling
methodology across countries and time tends to minimize measurement errors.
Furthermore, confidentiality of the firms and respondents surveyed is beneficial to
maintaining integrity and accuracy of information.

When using panel data, one is also concerned with the presence of serial
correlation of residuals across observations. Serial correlation arises when systematic
components in the error term carries over into future time periods making the error terms

across the two periods correlated. Therefore, if the effect of FDI is overestimated in one
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period, it is likely to be overestimated in the next. Since our data is not based on a yearly
panel, rather separated by a two to four years, we expect the effect of serial correlation to
be relatively small.

Another important issue when dealing with the WBES and BEEPS surveys is that
the sample represents only firms which are willing to participate in the questionnaires.
The survey sampling note clarifies that firms’ systematic non-participation may
compromise the random nature of the sample and give rise to attrition or selectivity bias.
This is a problem across all voluntary surveys. The WBES and BEEPS surveys account

for non-response by factoring in up to 25% non-response per stratum.*®’

6. Results

6.1 Results from Baseline Specifications

Tables 4.5 and 4.6, below, report the maximum likelihood results from estimating
equation 4.12 using our three alternative measures of innovative output on the full sample
as well as the panel sub-sample of domestic manufacturing plants. We first consider
whether simple locational closeness to foreign firms impacts domestic plant innovative
output at the city level. Recall that the construction of FDI_Cityg includes all MNCs in
the same city as domestic firm i, and is not restricted to the same industry as domestic
firm i. This implies that firm FDI_City.x captures localized spillovers from within-
industry and across-industry relative to domestic firm i. Results from columns (1)—(4) in
table 4.6 show that for our dichotomous indicator (Innovationl;), as well as the
composite measure of innovation (Innovation2;), foreign presence at the city level has an

overall negative and significant effect on the likelihood of domestic plants’ realization

7 MINCs are excluded from the left hand side variable so as to avoid biasing the effect of foreign presence.
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innovative output.

Since the effect of FDI_Cityq: may include both intra-industry and inter-industry
spillovers we further examine the effects of foreign presence at the industry and city-
industry level to gauge possible sources of negative spillovers and to examine if
locational closeness to MNCs drives innovation within or across industries.

In all specifications of table 4.5, we find that foreign presence at the overall
industry level, FDI_Indj is associated with less innovative output among domestic
manufacturing plants. A possible explanation is that product market competition from
foreign entrants may reduce returns to innovation among domestic firms increasing
incentives to deviate from the technological frontier at the industry level. In contrast, we
find positive and significant effects of FDI_CitIndje. on plant level innovation,
indicating the existence of positive localized horizontal spillovers from MNCs to
domestic firms at the ISIC 2 digit level.

The positive and significant effect of foreign presence at the city-industry level
highlights two important findings. First, a combined (within and across industry)
negative localized effect of FDI_Cityc but a positive within industry spillover effect of
FDI_CitIndjc implies the existence of negative across-industry or vertical innovation
spillovers from MNCs to domestic manufacturing plants. Second, findings of negative
overall intra-industry spillovers as indicated by the coefficient estimates and standard
errors for FDI_Indj«, but a positive effect of FDI_CitInd;q: implies that positive
horizontal spillovers indeed exist, but only locally. Both these findings highlight the
importance of considering localized externalities in existing FDI spillover studies where

overall negative externalities may prevent the detection of smaller but positive spillover
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from MNCs to domestic firms which occur locally (Aitken and Harrison, 1999).

Table 4.5: Impact of Industry and City Foreign Presence on Innovation

) @) ®) @)
estimator and dependent logit, innovationl;; logit, innovationl;; ordered logit, innovation2;;  ordered logit, innovation2;,
Sample (expected sign) full sample panel full sample panel
FDI_Cityg -0.003** -0.005** -0.004*** -0.006**

) (0.002) (0.003) (0.002) (0.003)
FDI_Ind; -0.149%** -0.147** -0.119*** -0.142**
) (0.046) (0.072) (0.038) (0.059)
FDI_CitIndjeye 0.118** 0.175** 0.113** 0.120*
(+) (0.048) (0.074) (0.044) (0.065)
Age 0.028 0.029 -0.043 -0.035
) (0.030) (0.046) (0.027) (0.041)
Large firm 0.267*** 0.429%** 0.186*** 0.115
] (0.063) (0.099) (0.057) (0.085)
Small firm -0.356%** -0.372%** -0.429*** -0.557***
) (0.048) (0.070) (0.044) (0.068)
Capital city 0.200* 0.304* 0.180** 0.316**
) (0.107) (0.163) (0.080) (0.126)
Large city with population > 1 million -0.003 -0.044 -0.002 0.088
® (0.107) (0.154) (0.085) (0.130)
City with population 250,000 - 1 million -0.072 0.045 -0.059 0.162
0 (0.103) (0.162) (0.080) (0.131)
City with population 50, 000 - 250,000 0.074 0.278* 0.036 0.255**
) (0.103) (0.156) (0.081) (0.129)
Capacity utilization 0.061 0.139* 0.146*** 0.218***
G (0.054) (0.079) (0.043) (0.068)
Export sales share 0.121%** 0.141%** 0.123*** 0.114%***
) (0.015) (0.023) (0.012) (0.019)
Training status 0.841*** 0.904*** 1.000%** 1.012%**
] (0.048) (0.069) (0.046) (0.060)
Foreign technology licensing status 0.717%** 0.618*** 0.643*** 0.730%**
) (0.079) (0.106) (0.051) (0.072)
Number of competitors -0.006 -0.019 -0.011 0.008
(?) (0.035) (0.048) (0.032) (0.045)
Country*Year Fixed Effects Yes Yes Yes Yes
Industry*Year Fixed Effects Yes Yes Yes Yes
Observations 16029 7270 13271 5527

Logit and ordered logit estimations, respectively. Errors clustered around at the 2 digit ISIC city-industry
level. *** significant at 1%, ** significant at 5%, * significant at 10%.

Our findings of overall negative intra-industry and across-industry spillovers, but
positive localized horizontal spillovers are consistent across both our dichotomous and
composite measure of innovative output for the full sample as well as the panel sub-
sample of domestic manufacturing plants. This implies that our results are not driven by

plants which only appear in the cross-sectional sample for which we are not able to
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account for plant behavior over time. In all specifications we control for ISIC 2 digit
industry-year and country-year fixed effects to account for fixed differences across
industries and countries which may drive domestic plant innovation at time t. Standard
errors are clustered at the city-industry level to account for possible correlations in
domestic plant’s innovative output within the same city and industry across time.

Finally, in controlling for individual plant characteristics we find that plants which
are larger in size, have a higher share of export sales, offer internal and external
employee training programs, and license technology for foreign companies show better
innovative performance. Plants situated in capital cities are also found to be more
innovative than plants located in smaller cities. Capacity utilization appears to be
relatively more important for our composite measure of innovative output.

Results in table 4.5 can be contrasted with those found in table A4.2 in the
appendix. In table A4.2 we use the market share measure of FDI city/industry presence,
FDI_Ind_HZj:. As one can see, the term FDI_CitInd_HZjc, which is the corollary to
FDI_CitIndjc, is negative and occasionally significant, while the main effects are
positive. Using the market share specification of FDI as a measure of FDI presence, in
relation to small and medium sized firms, appears to be emphasizing the crowding out
effect potentially associated with FDI firms. Our measure captures the ease of interaction
between a domestic firm and a foreign firm more clearly.

Next we gauge whether the above reported effects of foreign presence on
innovation are driven by specific types of innovative activities among domestic plants by
considering each individual measure of plant level innovation output separately

(Innovation3;;). Due to limitations on the number of observations, we are only able to

170



consider domestic plants’ realization of new or improved products; new and improved
processes; quality upgrading of goods and services; and registration of patents for the full
sample of domestic manufacturing plants. The results of estimating equation 4.12 on
each of these individual measures of innovation are reported in table 4.6. By examining
each type of plant innovative output separately we once again find evidence of negative
overall intra-industry and intra-industry externalities, and positive localized horizontal
spillovers but not across all measures of plant innovative output.

In column (1) of table 4.6 we find the likelihood of domestic plants introducing
new or improved products is negatively affected by overall city-level foreign presence,
FDI_Cityq and overall industry foreign presence, FDI_Indjq, but positively affected by
localized industry foreign presence, FDI_CitIndjc«. These results are consistent with
earlier findings of overall negative intra-industry and inter-industry externalities, and
positive localized horizontal spillovers for the full sample and panel sub-sample of
domestic manufacturing plants.

On the other hand, column (2) indicates that the likelithood of domestic plants’
realization of new and improved processes is negatively affected by FDI_Indj.. For this
measure of innovation we do not find any evidence of localized innovation spillovers.
Results from column (3) indicate a higher likelihood of negative localized innovation
spillovers at the city level on domestic plants’ realization of quality upgrading of
products and services. Finally, we find no significant effect of overall and localized
foreign presence on domestic plants’ patent registrations.

Looking at domestic plant characteristics we find that all forms of domestic firm

innovative output are positively associated with higher export sales share, employee
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training, and foreign technology licensing of domestic plants. On the other hand, higher
capacity utilization is associated with higher likelihood of quality upgrading of domestic
plants’ products. The results also indicate the older firms are more likely to register for
patents.

Our finding of heterogeneous effects of industry and geographical foreign
presence on different measures of innovative output underscores the importance of our
composite measure of innovation. Hagedoorn and Cloodt (2003) notes that a composite
measure based on individual indicators of innovation allows the researcher to catch a
‘latent’ variable of firm level innovative performance. On the other hand, if there exists a
great degree of statistical overlap between these individual indicators, then using any of
these indicators of innovation can be sufficient. Using our composite measure of
innovation, we are therefore able to pool effects of foreign presence on different
innovative output of domestic plants.

Table 4.6: Impact of Industry/City Foreign Presence on Different Measures of Innovation

(1) (2) (3) (4)
New or Improved New or Improved Quality Upgrade of

dependent variable Products Processes Good or Service  Patent Registration
Sample (expected sign) full sample full sample full sample full sample
FDI_Citycy -0.006*** -0.002 -0.011*** -0.001

(0.002) (0.002) (0.004) (0.003)
FDI_Indj, -0.149*** -0.104** -0.155 -0.074

(0.053) (0.052) (0.130) (0.097)
FDI_CitIndjcy; 0.156*** 0.041 0.073 0.080

(0.056) (0.055) (0.115) (0.078)
Country*Year Fixed Effects Yes Yes Yes Yes
Industry*Year Fixed Effects Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes
City-level Controls Yes Yes Yes Yes
Observations 11277 9838 3147 5324

Logit estimations. Errors clustered around at the 2 digit ISIC city-industry level. *** significant at 1%, **
significant at 5%, * significant at 10%.

6.1.1 Effect of “Input-Use Proximity”

Next we gauge whether the presence of locally intermediate input sourcing MNCs
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in the same city and industry as domestic plants, given by Input_Use_Prox;c affects the
likelihood of domestic plant innovation. As explained in our empirical framework we
use two alternative measures of locally sourcing MNC presence at the ISIC 2 digit level
of industry. While our first measure of “input-use proximity” is based on the average
within industry-city share of MNCs’ domestic intermediate input purchase, our second
measure is based on the actual number of MNC firms which buy at least 20 percent of
domestic intermediate inputs.’® The rationale behind using these alternative measures of
locally sourcing MNC presence is that we expect the two measures to capture different
spillover effects from locally sourcing MNCs to domestic firms. Whereas, the within-
city-industry average share of MNCs’ local intermediate input purchase
(Input_Use_Prox1jc: ) measures overall locally sourcing foreign presence, the actual
number of MNCs which buy local produced inputs (Input_Use_Prox2j) is expected to
capture the prevalence of foreigners in the domestic region and interpersonal contacts
between foreigners and domestic workers. For example, a greater physical presence of
many foreign firms and foreign employees in the host economy can have a different
interaction effect than the presence of fewer foreign firms with a large industry share, as
spillovers to domestic plants may act through their interaction with foreign firms rather
than cumulative production for domestic demand (Keller, 2001, Haskel, Pareira, and
Salughter, 2007). Finally, we also expect the likelihood of spillovers between locally

sourcing MNCs and domestic firms to be higher when domestic plants also buy local

198 We choose a 20 percent cutoff for MNCs’ share of intermediate input purchase under the consideration
that only a sufficient MNC demand for locally produced intermediate inputs are likely to affect the quality
and variety of local inputs, and consequently generate spillovers to downstream domestic firms which also
buy from the same input industries. Furthermore, a higher share of MNCs’ intermediate input purchases is
also expected to increase the likelihood of sharing common intermediate input suppliers between MNCs
and domestic firms located in the same city and industry.
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intermediate inputs. Therefore, we include domestic plants’ own share of local
intermediate input purchase, Local_Input_Share;jck, in our analysis.

In table 4.7 we report results after including Input_Use_ProXic,
Local_Input_Share;jck, and the interaction term
(Input_Use_Prox;c)*(Local_Input_Share;jck) in the estimation of equation 4.12. Note
that the interaction term, (Input_Use_Prox jc)*(Local Input_share;jc) measures the
likelihood for domestic firm i of sharing common intermediate input suppliers with
MNCs located in the same city and industry (see section 5.2.1c for details). Columns (1)
and (2) of table 4.7 show results from the full sample and panel-subsample specifications
using the within-city-industry average share measure of ”input-use-proximity” between
MNCs and domestic manufacturing plants on our dichotomous indicator of innovation,
Innovationli;.

First, we find that domestic firms which purchase a higher share of domestic
intermediate inputs are less likely to innovate. Second, we find no effect of an overall
presence of locally sourcing MNCs, Input_Use_Prox1jc: on domestic firms’ likelihood of
realizing innovative output. Furthermore, we find no significant effect of the interaction
term (Input_Use_Prox1jc)*(Local Input_sharejj) on the likelihood of domestic plant
innovation implying that a higher likelihood of domestic and foreign firms sharing
common intermediate input suppliers does not affect the likelihood of domestic firm
innovation. In columns (3) and (4) , we exclude FDI_City: and FDI_Citindjc: from our
specification to check if our results are driven by the city and industry interactions which
also appear in our measure of Input_Use_Proxij«. The results appear to be unaffected by

the exclusion of our geographical measures of foreign presence
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Table 4.7: Impact of Input Use Proximity on innovationl;;

@) (&) @) “4) ©) (6) ) ©)

Sample (expected sign)

fullsample panel fullsample panel fullsample panel  fullsample  panel

FDI_Cityckt -0.004 -0.006** -0.004** -0.005**
? (0.002) (0.003) (0.002)  (0.003)
FDI_Indjy -0.144*** -0.140** -0.093** -0.046 -0.141*** -0.125* -0.104** -0.063
? (0.047) (0.072) (0.043) (0.063) (0.047) (0.071) (0.045) (0.068)
FDI_CitIndjcy 0.124** 0.222*** 0.157  0.302***
+) (0.052) (0.079) (0.100)  (0.144)
Local_Input_Share;jc -0.073*** -0.075** -0.076*** -0.079** -0.079*** -0.090*** -0.079*** -0.091***
) (0.020) (0.031) (0.020) (0.031) (0.018) (0.029) (0.018) (0.029)
Input_Use_Prox1jcy; -0.215 -0.362 -0.212 -0.294
? (0.551) (0.817) (0.547) (0.821)

(Input_Use_Prox1;c)*(Local_Input_Share;jcy;) 0.030 -0.055 0.073 0.019

(+) (0.170) (0.242) (0.166) (0.240)
Input_Use_Prox2;cy -0.136  -0.350**  -0.035 -0.138

? (0.208)  (0.155)  (0.059) (0.095)
(Input_Use_Prox2;cy;)*(Local_Input_Sharejjci) 0.005** 0.012*** 0.005* 0.011***

(+) (0.003) (0.004) (0.003) (0.004)
Country*Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes
Industry*Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes Yes Yes Yes Yes
City-level Controls Yes Yes Yes Yes Yes Yes Yes Yes

Observations

15869 7195 15869 7195 15679 7025 15679 7025

Logit estimations. Errors clustered around at the 2 digit ISIC city-industry level. *** significant at 1%, ** significant at 5%, * significant at 10%
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Given these results which appear counter-intuitive to our theoretical predictions
on the effects of locally sourcing MNCs on domestic firm innovation we consider our
second measure of “input-use-proximity”, Input_Use_Prox2;c, which captures the
interactions effect between foreign and domestic firms as well as the share of MNCs local
intermediate input purchases. We report these results in columns (5), (6), (7), and (8).
We find that domestic firms which purchase a higher share of domestic intermediate
inputs are less likely to innovate. However, contrary to our earlier specifications using
Input_Use_Prox1, estimations on the panel-subsample of domestic plants indicates that
an increase in the actual number of MNCs which source at least 20 percent of inputs
locally has a negative and significant effect on the likelihood of domestic plant
innovation. This result appears to be consistent with the hypothesis that MNC’s demand
for local intermediate inputs induces entry of specialized suppliers that only supply to
MNCs leading to heterogeneous spillover effects on downstream domestic firms and
negatively affects local firms which are unable to source from the specialized suppliers of
intermediate inputs.

More interestingly, we now find that the interaction term
(Input_Use_Prox2jc«)*(Local_Input_Shareijc) has a positive and highly significant effect
of domestic firms’ likelihood of realizing innovative output across all specifications. The
above results imply that the actual number of locally sourcing MNCs increases the
likelihood of domestic firms’ innovative output only when both MNCs and domestic
firms buy a higher share of locally produced intermediate production inputs.

Furthermore, the contrast in our results from specifications employing

Input_Use_Proxljc: and Input_Use_Prox2jc: respectively, highlight the difference in the
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share measure and the number of firms measure of foreign presence in capturing possible
spillovers from MNCs to domestic plants

In table 4.8, below, we report the results by replacing Innovationl;;in the above
specifications with the composite measure and individual measures of innovation,
Innovation2;; and Innovation3;; respectively.’® Once again we find no effect of MNCs’
within-city-industry average purchase of local intermediate inputs on domestic firms’
composite and individual measures of innovative output (not reported for Innovation3;).
On the other hand, the actual number of locally sourcing MNCs increases the likelihood
of domestic firms’ composite innovative output but only when both MNCs and domestic
firms buy a higher share of locally produced intermediate inputs. Our results also remain
consistent for individual measures of domestic plant innovation with the exception of
patent applications for which we find no effect of locally sourcing foreign presence.

Table 4.8: impact of input proximity on various measures of innovation

New or Improved New or Improved  Quality Upgrade of Good Patent

Dependent Variable innovation2;, Products Process or Service Applications
@ @ ©) @ ©)
Sample full sample full sample full sample full sample full sample
FDI_Citygx -0.067 0.065 -0.059 -0.001 0.024
(0.038) (0.051) (0.049) (0.112) (0.091)
Local_Input_Sharejjey; -0.059*** -0.007*** -0.005*** -0.005** -0.003**
(0.015) (0.001) (0.001) (0.002) (0.001)
Input_Use_Prox2je 0.005 -0.032 -0.068*** -0.133*=* 0.018
(0.053) (0.027) (0.022) (0.044) (0.055)
(Input_Use_Prox2jq)*(Local_Input_Sharejjg) ~ 0.001* 0.009*** 0.015%** 0.024**=* -0.003
(0.002) (0.007) (0.005) (0.009) (0.013)
Country*Year Fixed Effects Yes Yes Yes Yes Yes
Industry*Year Fixed Effects Yes Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes Yes
City-level Controls Yes Yes Yes Yes Yes
Observations 12944 10977 9616 3126 5279

Column (1): ordered logit. The rest are Logit estimations. Errors clustered around at the 2 digit ISIC city-
industry level. *** significant at 1%, ** significant at 5%, * significant at 10%.

1% Results obtained using Input_Use_Prox1, were qualitatively similar and not reported due to issues of
brevity.
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In the specifications in this analysis employ various measures of innovation and
MNCs’ purchase of local intermediate inputs it appears that the actual number of MNCs
is important in explaining the likelihood of innovation among domestic firms, conditional
upon domestic firms’ own share of intermediate input purchases. On the contrary,
merely a higher average share of intermediate input purchase by MNCs may not be
sufficient for localized innovation spillovers to occur. This is especially the case if
MNCs’ local input demand leads to specialized suppliers which only produce for foreign
firms or if there are not enough MNCs to generate interpersonal interactions effects
between foreign and domestic firms.

6.1.2 Effect of “Input-Use Proximity” and “Labor-skill proximity”

We now move on to examining the full model specification in equation 4.13 by
introducing our indirect measures of labor turnover opportunities between MNCs and
domestic firms to gauge the effects on domestic plants’ innovative performance. We
expect closer proximity in terms of skill-intensity between domestic firms and MNCs in
the same city and industry to increase opportunities of labor turnover when there is a
higher prevalence of foreign firms in domestic firms’ city and industry. In turn, we expect
the higher likelihood of labor turnover to increase the likelihood of innovation spillovers
from MNCs to domestic firms located within the same city and industry. Therefore, we
are mainly interested in the sign of the interaction term (Lab_Skill_Prox;jci)*
(FDI_CitIndjc) in determining spillovers through an increased likelihood of labor
turnover opportunities where proximity to foreign firms in terms of skill intensity
(Lab_Skill_Proxijc), as well as the overall prevalence of foreign firms in the same city

and industry of domestic firm i, (FDI_CitIndjc) are simultaneous determinants of
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innovation spillovers. Recall that Lab_Skill_Proxijc: between domestic firm i and MNCs
IS constructed using two alternative measures of relative skill intensity between domestic
firms and MNC:s (i) the share of non-production workers and (ii) the share of trained
production workers.

Let us start with the dichotomous indicator of innovative output, Innovationl;.
Results from the full model reported in table 4.9 indicate that Input_Use_Prox2 jc, that is
the actual number of locally sourcing MNCs in the same city and industry as domestic
firms, has a negative and significant association with domestic firms’ composite
innovation index™'%. This is consistent with the hypothesis that MNCs’ demand for
locally produced inputs may lead to suppliers specializing in solely producing for foreign
firms and consequently leading to heterogeneous effects of downstream domestic firms.

Local firms which are able to incorporate specialized inputs into their production
function may benefit, while, firms with less advanced production processes lose. On the
other hand, positive and significant coefficient estimates for
(Input_Use_Prox2jcq)*(Local_Input_Sharejjc) in all specifications reported in table 4.9
indicate that locally sourcing MNC presence in terms of the actual number of MNCs
which buy at least 20 percent local intermediate inputs is associated with more innovation
in domestic plants, but only when domestic plants also buy a higher share of local

intermediate goods.

19 Our results from the full model are also consistent with earlier findings that locally sourcing foreign
presence in terms of MNCs’ within-industry average purchase of locally produced intermediate inputs,
Input_Use_Prox1q: does not affect the likelihood of domestic plants’ realization of innovative output (not
reported in table 4.9). Since we have consistently failed to find any significant effects of
Input_Use_Prox1je, we only report the results for specifications employing Input_Use_Prox2;, and
corresponding interactions terms and main effects.
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Table 4.9: Impact of Labor Proximity on Innovationlg

(€D) (2) (©)] (C)
Sample (expected sign) full sample panel full sample panel
FDI_Citycit -0.006** 0.010 -0.005* -0.008*
*) (0.003) (0.005) (0.003) (0.005)
FDI_Indj. -0.095 0.065 -0.040 0.189
(@) (0.117) (0.195) (0.122) (0.207)
FDI_CitIndjck: 0.367*** (0.593** 0.327** 0.236**
(+) 0.0187 (0.286) (0.201) (0.302)
Local _Input_Sharejjci -0.077*** -0.110** -0.081*** -0.105**
) (0.028) (0.047) (0.029) (0.049)
Input_Use_ Prox2jcy; -0.247* -0.334* -0.304** -0.403*
) (0.132) (0.193) (0.139) (0.206)
(Input_Use_Prox2jcx)*(Local_Input_Sharejjck:) 0.006* 0.011* 0.007* 0.012**
+) (0.004) (0.006) (0.004) (0.006)
Lab_ Skill_Prox1ijck: -0.126*** -0.218**
) (0.047) (0.094)
(Lab_SKkill_Proxljjck¢)*(FDI_CitInd;jcit) 0.083*** 0.137***
+) (0.031) (0.046)
Lab_Skill_Prox2jjc -0.077 -0.022
) (0.062) (0.087)
(Lab_SKkKill_Prox2jjck:)*(FDI_CitIndjjckt) 0.070* 0.026
(+) (0.038) (0.042)
Country*Year Fixed Effects Yes Yes Yes Yes
Industry*Year Fixed Effects Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes
City-level Controls Yes Yes Yes Yes
Observations 7514 3275 7111 3130

Logit estimations. Errors clustered around at the 2 digit ISIC city-industry level. *** significant at
1%, ** significant at 5%, * significant at 10%.

Conversely, in columns (1) and (2), highly significant coefficient estimates on the
interaction term (Lab_Skill_ProxLije«)*(FDI_Citindck) implies that labor-skill-proximity
between MNCs and domestic firms in terms of the share of non-production workers has a
positive and significant effect on the likelihood of domestic plants’ realization of
innovative output but only when there is a higher prevalence of MNCs in domestic
plants’ same city and industry. In columns (3) and (4), coefficient estimates on the
interaction term (Lab_Skill_Prox2j«:)*(FDI_CitInd;e) indicates that labor-skill-
proximity between MNCs and domestic firms in terms of the share of trained production
workers has a less pronounced albeit positive effect on the likelihood of domestic plants’

realization of innovative output when there is a higher prevalence of MNCs in domestic
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plants’ same city and industry for only for the full sample of domestic manufacturing
plants. In the panel sub-sample, (Lab_Skill_Prox2c:)*(FDI_CitIndjc) has no effect on
the likelihood of domestic plants’ realization of innovative output,
(Input_Use_Prox2jc«)*(Local_Input_Shareijex).

Table 4.10: Impact of labor proximity on various measures of innovation

@ @ @ @
New or Improved New or Improved
Dependent Variable Innovation2;; Innovation2;, Product Production Process
Sample full sample panel full sample full sample
Sample (expected sign)
FDI_Cityckt -0.005** -0.005 -0.012*** -0.001
(0.002) (0.004) (0.004) (0.003)
FDI_Indj -0.087 -0.266* -0.179 0.068
(0.086) (0.151) (0.135) (0.130)
FDI_CitIndjck: 0.255 0.528** 0.550*** -0.126
(0.176) (0.257) (0.204) (0.230)
Local_Input_Share;jcy, -0.054** -0.072* -0.101*** -0.043
(0.023) (0.042 (0.033) (0.034)
Input_Use_Prox2jc: -0.249*%*  -0.453*** 0.001 -0.000
(0.120) (0.174) (0.003) (0.004)
(Input_Use_Prox2je)*(Local_Input_Sharejjcy.) 0.003 0.006 -0.287** 0.029
(0.003) (0.006) (0.146) (0.155)
Lab_SKill_ProxZjjckt -0.072* 0.001 -0.109** -0.079
(0.040) (0.079) (0.054) (0.071)
(Lab_SKkill_Prox1jjck)*(FDI_CitInd;jck) 0.029 0.010 0.075** 0.041
(0.027) (0.041) (0.037) (0.036)
Country*Year Fixed Effects Yes Yes Yes Yes
Industry*Year Fixed Effects Yes Yes Yes Yes
Firm-level Controls Yes Yes Yes Yes
City-level Controls Yes Yes Yes Yes
Observations 5776 2162 4819 4670

Column (1): ordered loigt. Logit estimations for the rest of the analyis. Errors clustered around at the 2
digit ISIC city-industry level. *** significant at 1%, ** significant at 5%, * significant at 10%.

Table 4.10, above, reports the results of the full model specification for the
composite measure of innovative output, Innovation2;;, as well as individual types of
innovation. Once again localized horizontal foreign presence is strongly associated with
the composite innovative index of local firms. The likelihood of sharing common
intermediate input suppliers does not seem to have any significant effect on domestic
firms’ composite innovative performance. Conversely, conditional on higher MNC
concentration, labor proximity appears a significant determinant of local plants’

composite innovative performance.
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Finally, columns (3) and (4) report results of estimating the full model
specification on domestic firms’ realization of new and improved products, and new and
improved processes. In column (2) we find that product innovation in domestic firms is
negatively associated with overall city-level foreign presence but positively associated
with localized horizontal foreign presence. We also find that, conditional of higher
prevalence of MNCs in the same city and industry, likelihood of domestic firms’ product
innovations have a positive correlation to labor-skill proximity between domestic firms
and MNCs in terms of both share of non-production workers and the share of production
workers. On the other hand, we find that the number of locally sourcing MNCs located in
the same city and industry as domestic firms is associated with less product innovation
while the likelihood of sharing common intermediate input suppliers with MNCs does not
impact domestic firms’ likelihood of either product innovations.

In column (3) we find that domestic firms’ process innovations are only positively
correlated with labor-skill proximity between domestic firms and MNCs conditional on a
high prevalence of MNCs in the same city and industry. It must be noted however that
due to the reduction in the sample size we are unable to conduct estimations on our panel
sub-sample of manufacturing firms for the full specification.

6.2 ldentification Strategy and Results

6.2.1 Instrumental Variables

One can certainly imagine a scenario where FDI is attracted to firms, or regions of
operation, that have a high degree of innovative output. As has been stated in section
5.2.3 (a) one has to account for the possible endogeneity present in the analysis. The

method that we employ to control for possible endogeneity is to use an instrumental
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variable approach. The instruments used are the impression of MNCs to the business and
regulatory environment in the region where they could be operating. The logic behind
the use and choice of these instruments is described below.

The variables of interest that need to be instrumented for are: FDI_CitInd;c,
(Input_Use_Prox2jc«)*(Local_Input_Sharejjc) and
(Lab_Skill_Proxlij«:)*(FDI_CitIndjc). These are the interaction variables that represent
the various channels of FDI spillovers that we have analyzed in the previous sections of
this paper. The instrument variables must be chosen such that they are correlated with
the endogenous variable, but not with the errors. Finding an appropriate instrument can
be extremely difficult. Furthermore, the instruments chosen could be weak. A weak
instrument is one that is a poor predictor of the endogenous variable. The use of a weak
instrument can lead to a variety of econometric issues, including bias estimates. Hence,
we test the strength of the instruments by checking the correlation of the instrument to the
variable being instrumented, as well as regressing the endogenous variables on the
instrument chosen for it and the appropriate exogenous controls.

While a valid instrumental variable which has a highly predictive value for the
endogenous regressor, but does not directly affect the dependent variable would solve the
problem of endogeneity, the availability of such an instrument is often limited. However,
the survey data provides access to some unique investment climate characteristics which
we exploit in constructing instruments for foreign presence. Ideally the instruments are
expected to have a high predictive value for the location of FDI, without affecting
domestic firms’ innovative output. To control for endogeneity of foreign presence at the

industry level we employ city-industry average of plant level investment climate
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indicators to instrument for foreign presence at the city-industry level.

The focus is on plant level survey questions which involve ranking of obstacles in
the economic environment. These environment variables are expected to be predictive of
MNC locational choice and are also expected to be substantially different for domestic
firms. The economic and regulatory environment categories include tax administration,
tax rates, political instability, corruption; courts; access to finance, customs and trade
regulations. For each of these categories each plant’s survey respondent is asked whether
the economic environment poses no obstacle; a minor obstacle; a moderate obstacle; a
major obstacle, or a very severe obstacle to conducting business activities. These
regulatory environment indicators are expected to be determinants of foreign firm
location for several reasons. For example, preferential treatment in tax rates at the city
and industry level may be important in determining foreign firm locations (Hale and
Long, 2007).

Finally, foreign and domestic firms are also expected to differ in terms of how
they deal with the host country’s regulatory and economic environment. Local firms, that
are more familiar with the economic, legal, and political environment, are likely to be
able to respond with greater ease than foreign firms. Furthermore, while domestic firms
may have to follow a specific set of regulations in the domestic economy, MNCs
operating in foreign markets may be subject to more stringent regulatory restrictions,
including customs and trade regulations, labor regulations, and tax administration. Since
dealing with regulatory bottlenecks in developing countries may involve substantial time,
effort, and adaptation, domestic firms are expected to have an advantage due to

experience.
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Three obstacle variables at the city-industry level that are particularly suited as
instruments are: (1) customs, (2) permits, and (3) financial access. The firm
representative being interviewed is asked to rate, on a scale of 1 to 5, with 5 being the
most severe, how much of an obstacle to the regular operations of the firm a particular
aspect of the economic and regulatory environment is. The questions are as follows:

e “Are customs and trade regulations, No Obstacle, a Minor Obstacle, a Moderate
obstacle, a Major Obstacle, or a Very Severe Obstacle to the current operations of
this establishment?”’

e “Is access to finance, which includes availability and cost, interest rates, fees and
collateral requirements, No Obstacle, a Minor Obstacle, a Moderate Obstacle, a
Major Obstacle, or a Very Severe Obstacle to the current operations of this
establishment?”

e “Are Business licensing and permits, No Obstacle, a Minor Obstacle, a Moderate
Obstacle, a Major Obstacle, or a Very Severe Obstacle to the current operations of
this establishment?”***

The analysis below uses access to finance obstacle as an instrument for
city/industry FDI concentration, the customs and trade regulations obstacle as an
instrument for input proximity interaction, and business permits obstacle as an instrument
for the labor channel. All of these instruments should impact an FDI firm’s decision to
locate in a given area, and have a different impact for FDI firms versus local firms. The
correlation between MNC and domestic firm customs obstacle instrument is 0.4811, the
correlation for permits obstacles is 0.3440, and the finance obstacle correlation is 0.3126.
There is a clear difference between how local firms experience the obstacles and how
FDI firms experience them. Domestic firms, which have been operating in the local
business environment for some time have adapted to it, hence they respond differently to

this environment then their international counterparts.

The obstacles are directly connected to the channels of innovative spillovers. It

11t is important to note that licensing and permits as an obstacle refers to any and all permits needed in a
particular location to run a business. Not just permits needed to start a business.
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makes intuitive sense that the state of financial access in a particular area should impact
an FDI firm’s decisions on its location. A firm that needs access to loans and other
means of financing will try to locate where they have the easiest access to those funds, all
else being equal. Similarly, onerous customs and trade regulations should impact an FDI
firm’s input decisions. If the customs and trade regulations are particularly problematic
in a given city and industry that should influence the location and input sourcing of an
FDI firm without having a direct impact on that firm’s innovative output. Finally,
business permits and various licensing needed to operate a firm should have an impact on
the MNC’s location choice. Furthermore, the ease of movement of non-production
workers, which is one of the means by which labor proximity is a channel for innovative
spillovers, should be impacted by the various permits and regulation.

Table 4.11 presents the correlations of the endogenous variables of interest with
the proposed instruments. We do not directly instrument for the labor proximity
interaction term, as the labor proximity variable is constructed as the difference between
a domestic firm’s labor skill and the average labor skills of MNC:s in that city and
industry. Hence, the analysis instruments for Lab_Skill_Int_MNC1e and then the labor
proximity is recreated with the predicted variable. One should note that while the
correlation between the permits obstacle and Lab_Skill_Int_MNC1; is positive, the
correlation between actual labor proximity and the obstacle variable is -0.0680. This
implies that the overall gap in non-production worker skill tends to be larger due to the
onerous permits and licensing. One possible source of the positive correlation between
permits and the average MNC non-production worker skill level is that MNCs could be

hiring and importing highly skilled workers in order to offset the business costs due to the
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excessive regulatory environment.

As one can see the correlations of the obstacle variables tend to be low. However,
that is not to say that the obstacle variables are weak instruments. To further test the
strength of the instruments each endogenous variable is regressed on its pertinent
instrument. All of the test regressions use OLS, fixed effects, exogenous city-level
explanatory variables as well as robust standard errors. It is important to note that non-
interacted fixed effects are used here, and throughout the rest of the instrument analysis.
This is done due to data attrition from the instrument regressions. The non-interacted
fixed effects present a similar level of control while reducing the degrees of freedom lost
to a lesser extent.?

A basic rule is that an instrument should have a squared t-statistic value of at least
ten when used in a preliminary regression with the endogenous variable as the dependent
with the pertinent, exogenous controls included. When Finance_ MNC_Citind is used in
a regression with FDI_CitIndj as the dependent variable, the absolute value of its t-
statistic is 16.97, well above the threshold. Similarly, the absolute value of the t-statistic
obtained from the estimation using input proximity as the dependent and
Customs_MNC_CitInd as an explanatory variable is 18.45. Finally,

Permits_ MNC_CitInd has an absolute value of a t-statistic of 7.64 when regressed on

Lab_Skill_Int_MNC1jq. This analysis suggests that the obstacle variables chosen do

have sufficient explanatory power and can be used as instruments.

12 All the results from section 6.1 were replicated using non-interacted fixed effects. The results were
qualitatively similar.
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Table 4.11: Correlation of Obstacle Variables

Finance MNC Citind ~ {Customs MNC Citind ~ {Permits MNC_Citind
FDI_Citindq -0.3369
(Input_Use_Prox2,q.)*(Local_Input_Shareijq) -0.3034
Lab_Skill_Int MNC1¢ 0.0866

The obstacle set of instruments do not suffer from a drastic reduction in the data.
However, these instruments are not as strong as other instruments, such as lags, and
further suffer from the fact that they are constructed from self-reported data. The
analysis balances out these issues by treating the instrumental analysis as a falsification
exercise. This approach will provide internal falsification conditions between the original
regressions and the instrumental regressions. Results that exhibit sign changes in relation
to the regressions done previously will call into question the analysis in this paper.'*®
6.2.2 Empirical Specification and Results

Given the fact that the dependent variable throughout the analysis is binary one
should choose a non-linear instrumental estimator, such as an IV probit. While a single
instrument IV probit performs adequately, the data is simply too limited for a multi-
instrument IV probit. In fact, due to data limitation, the IV probit will not converge to a
value if presented with more than one endogenous variable and more than one
instrument; the log pseudo likelihood is simply not concave.*** One way to mitigate this
problem is to use the IV probit when possible, and to employ linear probability analysis
when the 1V probit fails. Linear probability analysis hinges on the predicted value of the

pertinent regressors being bounded by 0 and 1. Since one is trying to determine the

13 The IV analysis below was also completed using lags as instruments. The results are qualitatively
similar and available upon request.

1% We used a variety of methods in order to account for possible sources of this non-convergence. One
method included starting with the most basic regression possible, the dependent and the endogenous
variables being instrumented for, and adding control variables one by one. The regression would converge
at first; however the convergence stopped with the addition of control variables.
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probabilistic impact using linear probability analysis predicted values outside of the [0, 1]
set are not valid. Fortunately, throughout the analysis the predicted values of the three
variables of interest representing the three channels of FDI/innovation interaction have
always been contained within that set. While other variables in the analysis, such as the
firm control variables, do indeed fall outside of the 0-1 range the analysis remains valid.
We have already established and identified the impact size and direction of these
variables in section 6.1, hence we may focus on the three endogenous variables of interest
in this section with no loss of information.**®

Table 4.12, below, presents the first stage regressions of the instrumental analysis.
Each endogenous variable, representing a particular channel of FDI innovation spillover,
is regressed on a single particular instrument and the exogenous city control variables.
Industry, country and time fixed effects are also included, and the errors used are robust
standard errors. The above first stage regressions are used in the two-stage IV process,
tables for which are presented below.
One should note the significance of the instrumental variables, as well as the direction of
impact. Permits, as an obstacle, have a positive impact on Lab_Skill_Int_ MNC1;q;. If
permits are particular onerous that would imply that labor skill proximity of non-
production workers, as a channel of innovative propagation, should be negatively
impacted, since the average MNC worker skill, in a particular city and industry, is

subtracted from a domestic firm’s non-production worker’s skill.**®

115 The other thing to note about linear probability models is that they greatly lower the R? value for the
regression. Due to this artifact of the estimator, R? is not a useful measure of model fit, hence it is not
reported. See Aldrich and Nelson (1984) for more on this issue.

11° See pages 107 and 108 for a discussion of how the labor proximity variable is created. Note that the
correlation between
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Table 4.12: First Stage of IV Regressions Using the Three Obstacle Variables

(1) @ (3 1 ) (6)
FDI_Citindy FDI_Citlndi, (Input_Use_Proxi(Local_Inout_Stire) - (Input_Use_Prox2i,)¥(Local Input Shareyq) Lab_Skill Int MNCLy Lahy Skill It MNCLig,
In_obst_finance_mnc_citind2olg ~ -0.196%**  -(.130%** 433 0,062+
(0012 (0.083) (0.075) (0.017)
In_obst_customs_mnc_citind2alg -, 045 -).988*** 418+ . 116+
(0.025) (0.054) (0.0m3) (0.014)
In_obst_permits_mnc_citind2olg .162* 0,30 0115 0,149
(0.016) (0.084) (0.015) (0.018)
citysize_1 0.526%* 0415+ 1,816+ 145 0,188+ 0012
(0.074) (0.084) (0.310) (0.369) (0.087) (0.120)
Citysize 2 0014 013 0139 0403 0.050 0.218*
(0.075) (0.086) (0.314) (0.380) (0.087) (0.120)
citysize_3 0196+ 280 0.35% 0422 012 0203
(0.079) (0.001) (0.33) (0.405) (0.002) (0.115)
Citysize_4 0.064 0.0% 0202 039 013 0,379k
(0.0m) (0.089) (0.337) (0.307) (0.092) (0.114)
Year Fived Effects Yes Yes Yes Yes Yes Yes
Country Fixed Effects Yes Yes Yes Yes Yes Yes
Industry Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 7840 6524 1307 5674 1146 5899
R-squared 0.609 0618 0490 0583 052 0.600

Pooled OLS regressions. *** significant at 1%, ** significant at 5%, * significant at 10%. Robust standard errors.
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For the sake of completeness, all three instruments are also included at once for
each particular endogenous variable. Since these are the strongest obstacle variables, it is
unsurprising that the other instruments also have an impact on each endogenous variable.
Apart from the reduction in observations, the results of these specifications are
qualitatively similar to those using single instrumental variables for each endogenous
variable.’*’” Furthermore, the single instrument approach has an advantage that one can
choose the most economically relevant instrument for the particular endogenous variable.

The analysis below focuses on the second stage results of the 1V regressions. In
table 4.15 we present an analysis using the business obstacle variable of finance as an
instrument for FDI_CitInd;e:. Finance_ MNC_CitInd is used to identify the geographic
proximity channel. Columns (1) and (3) use linear probability IV estimator, while
column (2) utilizes an IV probit approach. As one can see, the IV probit estimation has
statistically significant results; while the results in column (1) are not statistically
significant but still have the expected direction of impact. Standard errors tend to be
much higher when using instruments. This is especially the case in the obstacle variables
since their correlation with the instrumented variables is not very high. However, the

results do not contradict the ones presented in table 4.5.1'8

17 One advantage of this specification is that it allows us to perform an over-identification test. The tests
reject the hypothesis that the instruments are correlated with the errors.

1% Due to data limitations we are not able to test the relationship using any other dependent variable; the
loss of observations renders the analysis extremely problematic. However, as we have established above,
Innovation2;; should behave in a very similar manner to Innovationl;, therefore there is no reason to
anticipate a qualitatively different impact when analyzing this dependent variable.
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Table 4.13: Finance, as an Obstacle, Used as Instruments for City-Industry Concentration

1) (2)
innovatoinl innovatoinl
Instrument Customs_ MNC_Citind Customs_MNC_Citind
estimator IV linear probablity IV probit
FDI_CitInd;cyq 0.640 1.752**
+) (0.402) (0.831)
FDI_Cityck: -0.007** -0.019***
(@) (0.003) (0.007)
FDI_Indj -0.387 -1.058*
? (0.258) (0.545)
Time fixed effects Yes Yes
Industry fixed effects Yes Yes
Country fixed effects Yes Yes
City-level Controls Yes Yes
Firm-level Controls Yes Yes
Observations 6494 6494

*** significant at 1%, ** significant at 5%, * significant at 10%. Errors clustered on the city-industry
level. Columns (2) and (3) show results using IV probit. Errors clustered on the city-industry level.

The other channel presented for FDI innovation transmission is input proximity.
Below we show the analysis using obstacles as instruments. Columns (1), and (3) of
table 4.16 explore the relationship between innovation and input proximity, while column
(2) looks at the geographic channel alongside the input channel. The results confirm
those presented in table 4.7. (Input_Use_Prox2jc«)*(Local_Input_Shareijc) is positive,
and at times significant. These results hold under IV linear probability and IV probit
approaches. Column (2) specifies a model that includes both
(Input_Use_Prox2jcq)*(Local_Input_Sharejjc:) and FDI_CitIndjc in the same regression.
Hence, we instrument for both of these variables using Finance_ MNC_Citind as an
instrument for the geographic channel and Customns_ MNC_CitInd as an instrument for
input proximity.™® The results do not contradict our analysis, as the impact is positive.

The high standard errors are occurring due to the relatively low level of correlation

19 As has been stated previously, the multi-variable IV probit analysis was not able to converge with any
meaningful control variables. Hence, we cannot present results in column (2) using 1V probit.
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between the obstacle variables and the two endogenous variables and due to data quality.

Table 4.14: Obstacle Variables Used as Instruments for Input Proximity and City-
Industry Concentration

Q) @) ©)
Innovationl;; Innovationl;; Innovationl;;

estimator IV linear probabilty 1V linear probabilty 1V Probit
(Lab_SKkill_Prox1jc)*(FDI_CitIndjjcy) 0.047* 0.031 0.148**

(+) (0.028) (0.049) (0.070)
Lab_SKill_ProxLjcy -0.044 -0.027 -0.139*

(?) (0.030) (0.049) (0.078)
FDI_CitInd;cq 0.506 0.477 1.619*

(+) (0.359) (0.785) (0.916)
FDI_Indj -0.005 -0.001 -0.015*

) (0.003) (0.003) (0.009)
FDI_City.y: -0.244 -0.086 -0.782

? (0.192) (0.195) (0.499)
(Input_Use_Prox2;q;)*(Local_Input_Share;je:) 0.248

+) (0.587)
Local_Input_Share;jcy -0.332

) (0.790)
Input_Use_Prox2;c -1.233

(?) (2.447)
Time fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Country fixed effects Yes Yes Yes
Firm-level Controls Yes Yes Yes
City-level Controls Yes Yes Yes
Observations 5260 4960 5235

*** significant at 1%, ** significant at 5%, * significant at 10%. Errors clustered on the city-industry
level. Column (3) shows results from IV probit analysis.

Finally, we turn to the channel of labor proximity as a means of innovative
spillovers. Given the limitations presented by the instruments, one should still be able to
conduct a falsification exercises. Namely, the analysis will be able to provide a
robustness check as to the direction of the impact of
(Lab_Skill_Proxljjex)*(FDI_CitIndjc). Due to the nature of the instruments, we will not

be able to make statements about the size of the impact in the final specification that
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includes all three channels of innovative spillovers. However, even if insignificant, the
results should still be positive and reinforce the analysis presented above if the hypothesis
is to hold.

Table 4.15: 1V analysis of the Labor Proximity Channel of Innovation Spillovers

1) @) ©)
Innovationl;; Innovationl;; Innovationl;;

estimator IV linear probabilty 1V linear probabilty IV Probit
(Lab_SKill_ProxLjjci;)*(FDI_Citind;jcy) 0.047* 0.031 0.148**

(+) (0.028) (0.049) (0.070)
Lab_SKkill_ProxZjjcy -0.044 -0.027 -0.139*

(?) (0.030) (0.049) (0.078)
FDI_CitInd;cy 0.506 0.477 1.619*

+) (0.359) (0.785) (0.916)
FDI_Indjy -0.005 -0.001 -0.015*

?) (0.003) (0.003) (0.009)
FDI_Cityey -0.244 -0.086 -0.782

) (0.192) (0.195) (0.499)
(Input_Use_Prox2;c)*(Local_Input_Share;jc:) 0.248

(+) (0.587)
Local _Input_Share;jcy -0.332

) (0.790)
Input_Use_Prox2;c; -1.233

(?) (2.447)
Time fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Country fixed effects Yes Yes Yes
Firm-level Controls Yes Yes Yes
City-level Controls Yes Yes Yes
Observations 5260 4960 5235

*** significant at 1%, ** significant at 5%, * significant at 10%. Errors clustered on the city-industry
level. Column (3) shows results from IV probit analysis. Instruments: Customns_MNC_Citind for
(Input_Use_Prox2j,q)*(Local_Input_Sharejj), Finance_MNC_CitInd for FDI_CitInd;j and for
Permits_MNC_CitInd (Lab_Skill_Prox1;jq)*(FDI_CitIndjqq).

Table 4.15, above, presents the IV analysis using the full specification including
all three channels of innovative spillovers. Columns (1) and (3) show the labor proximity
channel together with geographic proximity. This is done to account for one of the main

effects of the interaction term. The instruments used in columns (1) and (3) are the
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obstacle variables: Permit_MNC_CitInd for (Lab_Skill_Prox1jjc«)*(FDI_CitInd;c)and
Finance_MNC_CitInd for FDI_CitIndjs.'*® As one can see, the impact of the labor
proximity channel is positive and significant, and the geographic proximity channel is
positive as well. This is very much in line with the analysis presented above. Column
(2) of table 4.15 presents the entire specification with all three channels accounted for.
Customns_MNC_CitlInd is used as an instrument for the input channel. While the results
are not significant, the direction of the impact is very much in line with what has been
established throughout the analysis. However, due to the intensive nature of this
specification we cannot make any statements beyond that (the standard errors are simply
too high). The relationship of note, namely the impact of
(Lab_Skill_Proxlijc:)*(FDI_CitInd;c) on Innovationljis still positive but the standard
errors are rather large. This is to be expected given the degree of correlation, and the
rather weak nature of the labor proximity instrument and the data quality.
7. Conclusion

In this chapter my coauthor and | have explored the various ways that
FDI has an impact on domestic firm innovation. We have moved beyond
geographic proximity as a measure of the potential of innovative spillovers in
order to explore the richness of the interaction between local companies and
foreign firms. We show that local firms benefit from input proximity as well as
labor proximity spillovers. We have also employed a variety of measure of
innovation in order to capture actual innovative output of firms. These results

are robust to IV analysis which uses environmental obstacle variables.

120 As has been stated before, the average skill level of MNCs in a given city and industry is instrumented
for. The predicted values are then used to recreate the labor proximity variable.
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Going forward, analysis should be extended in order to explore the
heterogeneous firm management of different ownership types. As chapter 3 has
shown different owners have different views of the nature of their firm. Family
owners, who view the firm as a means of sustained income, could be less likely
to take advantage of the innovative spillover potential as the new products and
process represent both risk and an increased capital requirement. Furthermore,
due to the pervasive presence of business groups in the developing world,
spillovers could have a different impact depending on which firm in the business
group pyramidal structure is exposed. For example, a firm that is closer to the
bottom of the pyramid might not have the resources, or the authority to take
advantage of the spillovers present. All of these questions present a rich area of

future research to be explored.
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APPENDIX A4.1: VARIABLE DEFINITIONS

Variable Description
FDI HZ Industry foreign presence 1: Natural log of the share of all MNCs” output in total industry output
FDI_Ind Industry foreign presence 2: Natural log of the number of MNCs i the same ISIC 2 digit industry as plant i
FDI City (Geographical proximity of foreign presence: Natural log of the number of MNCs in the same city as plant i
Geographical and industry proximity of foreign presence: Natural log of the number of MNCs in the same IIC 2 digit
FDI Citlnd industry and same city as plant
Local Input Share  Natural log of plant s share of local input purchases in total input purchase
Inp_Use_Prox! Natural log of the size weighted sum of MNCs’ domestic input purchase
Natural log of the number of MNCs, in the same ISIC 2 digit industry, located in the same cityas plant I, and purchasing at
Inp_Use_Prox2 least 20 percent of local intermediate inputs

Lab_Skill Proxl

Naturallog of InfLab_SKill_IntL ;- Lab_SKill_Int MNCI jm)|'1 (measured using share of non-production workers)

Lab_Skill Prox2

Naturallog of InfLab_SKill_Int2;; - Lab_SKill_Int_ MNC2 jm)|'1 (measured using share of trained production workers)

[

Age Natural log of number of years that plant I, has been in operations

Size Natural log of plant i's size, measured as the total mumber of full time employees

Exportsalesshare ~ Natural log of share of export sales in plant i's total sales

Capacity utilization ~ Natural log of plant i”s current output in comparison with the maximurm output possible using its facilities
Training status Dummy variable indicating whether plant i offers internal or external training to full time employees

Foreign technology licens Dummy variable indicating whether plant i icenses technology from a foreign company

Number of competitors ~ Number of competitors faced by plant i in own industry
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APPENDIX A4.1: City and Industry FDI presence using Market Share

) @ ©) )
logt, innovationl;; logit, innovationl;; ordered logit, innovation2;; ordered logit, innovation2;;
Sample (expected sign) full sample panel full sample panel
FDI_Ind_HZ 0.016 0.030 0.104* -0.019
™ (0.036) (0.027) (0.062) (0.057)
FDI_City HZy 0.130%** 0.060 0.087 0.000
@) (0.050) (0.041) (0.076) (0.065)
FDI_Citlnd_HZj¢y -0.046 -0.049* -0.077 -0.035
) (0.031) (0.030) (0.051) (0.046)
Age 0.079* -0.018 0.012 -0.108*
) (0.045) (0.042) (0.068) (0.065)
Large firm 0.286*** 0.273*** 0.523*** 0.206
+) (0.088) (0.079) (0.159) (0.136)
Small firm -0.442%** -0.425%** -0.486*** -0.710%**
) (0.073) (0.067) (0.110) (0.116)
Capital city -0.218 0.032 -0.312 0.054
(+) (0.304) (0.216) (0.387) (0.408)
Large city with population > 1 million -0.043 0.078 -0.258 0.072
@) (0.320) (0.234) (0.402) (0.429)
City with population 250,000 - 1 million -0.341 -0.062 -0.637 -0.110
@] (0.347) (0.242) (0.452) (0.443)
City with population 50, 000 - 250,000 -0.077 -0.007 -0.178 -0.209
) (0.342) (0.249) (0.509) (0.520)
Capactty utilization 0.818%** 11347 0.830%** 11147
+) (0.076) (0.076) (0.117) (0.108)
Export sales share 0.015 -0.012 -0.007 0.067
) (0.050) (0.049) (0.080) (0.077)
Training status 0.089 0.122** 0.097 0.182
+) (0.083) (0.062) (0.143) (0.129)
Foreign technology licensing status 0.129%** 0.146*** 0.222%** 0.158***
) (0.023) (0.018) (0.039) (0.031)
Number of competitors 0.734%** 0.668*** 0.625*** 0.705***
) (0.113) (0.077) (0.159) (0.102)
Country*Year Fixed Effects Yes Yes Yes Yes
Industry*Year Fixed Effects Yes Yes Yes Yes
Observations 7360 5547 3132 2047

*** significant at 1%, ** significant at 5%, * significant at 10%. Errors clustered on the city-
industry level.
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Chapter 5

Conclusion

The chapters in this dissertation present a rich and complex picture of the issues
facing firms operating in developing countries and the various methods which these firms
use in order to mitigate the effects of a suboptimal business environment. Firms in
developed countries largely do not have to concern themselves with bribery, slow courts,
contract enforcement, tunneling as well as other problems that firms in developing
countries have to face on a daily basis.

Chapter 2 starts the analysis by looking at a very common business structure in the
developing world that is largely missing in developed countries, namely the business
group. Many papers have shown that business groups are inherently unwieldy and
unprofitable due to their cumbersome structure and the need to subsidize less productive
members; however these groups still appear all over the developing world. The literature
consensus is that group membership functions as an imperfect market response to
institutional failure. Hence, when institutions are poor the entity that can partially correct

for the failure should have an advantage over its counterparts.

In this chapter | test one such channel of advantage by analyzing the impact of
business group membership on market share of a company while producing in a contract
intensive industry and in an area with a poor judiciary. India is the ideal location in which
to explore this question. The country has a vibrant business group environment, has seen
economic expansion into new industries, and has notoriously slow judiciaries. Exploiting

a heterogeneous impact of a set of legal reforms, I am able to show, using a difference-in-
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difference-in-difference approach, that business group membership does have a positive
impact on market share, when producing in a contract intensive industry, and facing slow
judiciaries.

Chapter 3 continues the examination by looking at promoter concentration and its
impact on a firm’s total factor productivity; the idea being that a strong promoter could
mitigate some of the inherent problems faced by firms in developing countries. Still
looking at India, | analyze the impact of promoter concentration on firm productivity
while being a business group member or producing in a contract-intensive industry. | find
that a high promoter concentration has a beneficial effect on TFP when the firm is a
business group member but that the impact of being a strong promoter in a contract
intensive industry is ambiguous.

| further explore whether different types of promoters have differing impacts on
TFP when producing in a business group and when producing in a contractive-intensive
industry. | focus on family and corporate promoters, as the developing world is full of
family-owned firms and corporate firms should serve as a counterpoint to them. Using an
instrumental variable approach, | find that family promoter concentration and corporate
promoter concentration has a positive impact when the firm is in a business group. This is
in line with the idea of the business group as a pyramidal structure, with firms that have
strong promoter concentration closer to the top. When looking at contract intensive
industries, which also tend to be very capital intensive and high-tech, family promoter
concentration offers no benefit and, in fact, might pose a disadvantage. Hence, while a
high degree of promoter concentration seems to solve some problems inherent in being a

business group member, it does limit the firm when said promoter is using the firm as a
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means of support and income for his family.

The final chapter, chapter 4, broadens the scope of the analysis by looking at firms
operating in developing countries all over the world. Using the well-established concept
of spillovers, my coauthor and I look at the process of innovation in developing countries
in order to test various channels of FDI spillovers. Innovation in developing countries can
be problematic due to the issues of property rights, especially when it comes to intellectual
property. Instead of spending money and man hours on R&D, only to have the fruits of
one’s labor appropriated, it may be advantageous to look towards the higher level of
technology and product design of the FDI firms. Using an instrumental variable approach,
we find that domestic firms not only benefit from city/industry FDI presence, but also take
advantage of labor mobility and input production as a means of innovation transference.

The presented findings emphasize the idea that firms in developing countries face
a different set of problems to those faced by developed country firms. This has long been
known. However, these firms have adapted to this environment. Governments should
keep this in mind as their domestic firms are increasingly exposed to foreign competition,

and enter the global market with a different playing field.
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