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ABSTRACT
We compare the investment of standalone firms across regions after a shock to the local investment opportunities generated by a large-scale highway development project. We show that
the standalones’ investment is affected by the density of business groups in the local area, with
higher density associated with lower investment. We find support for a financing mechanism:
Banks disproportionately allocate loans to business group affiliates, denying standalone firms of
financing. Moreover, we show that standalone firms deprived of finance have higher profitability than business group affiliates. Overall, our study documents the costs of conglomeration,
wherein business groups restrict financing to standalones.
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I. Introduction
Business groups are present in most countries and in many of them they dominate the
corporate landscape to such a degree that they have economy-wide implications (Morck,
Wolfenzon, and Yeung (2005)).1 For example, in the 1990s the Korean conglomerates, or
chaebols, were perceived to inhibit the growth of small- and medium-size firms because,
among other things, most of the finance available was directed to these conglomerates (Times
(1998)). A more recent example comes from Israel, where there was a public debate on dismantling business groups. Advocates of this measure claimed that business groups adversely
affected capital allocation to non-affiliated firms (Haaretz (2012)).
In this paper, we study whether the prevalence of business groups has consequences
on non-affiliated firms (“standalones”). Specifically, we study the investment behavior of
standalone firms as a function of the prevalence of business groups in their local area. This
is in stark contrast to most of the literature that examines the effects of business group
affiliation to the constituent firms (Almeida, Kim, and Kim (2015); Gopalan, Nanda, and
Seru (2007)).
A key challenge in isolating the effect of the regional degree of conglomeration on standalone investment is to properly account for all other determinants of investment (Duchin,
Ozbas, and Sensoy (2010); Lang, Ofek, and Stulz (1996); Tobin (1978)). Given that most
of the firms in our sample are private, typical measures to capture investment opportunities
such as Q are not available. For these reasons, our approach is to compare the investment
behavior of standalone firms across low- and high- conglomeration regions that are subject
1

Dominance of business groups in an economy can lead to an inefficient allocation of capital, wherein funds
are directed to less productive group affiliates instead of more productive non-affiliated firms. Furthermore,
the prevalence of business groups may stifle innovation by preventing upstarts from raising finance, primarily
if they compete against the current products of established group firms.
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to a similar shock to their investment opportunities.2 To mitigate concerns that the result
we obtain is not driven by conglomeration but rather by unobserved factors correlated with
it, we include a large number of fixed effects and additionally provide independent evidence
that one of the mechanisms generating the difference between areas is directly linked to
conglomeration.
We focus on India where there is significant variation in the degree of conglomeration
across regions and use a large-scale highway development project (called Golden Quadrilateral, henceforth GQ) as a shock to investment opportunities. The project involved an
upgrade of the 5,800-kilometer highway system that connects the four major cities of Delhi,
Mumbai, Chennai, and Kolkata, making it the fifth-longest highway in the world.3 This
program involved significant investments by the government and represented an important
infrastructure improvement for India. This project serves as a plausible shock to investment
opportunities for two reasons. First, the upgrade of the GQ road network led to improved
inventory efficiency and input sourcing by manufacturing firms located along the GQ road
network (Datta (2012)). Second, the road upgrade also increased access to other regional
markets for firms located along the network (Alder (2014); Asturias, Garcı́a-Santana, and
Ramos (2016)).
Indeed, we show that firms’ total factor productivity increased after the road upgrade,
potentially benefiting from increased inventory efficiency due to lower transportation obsta2
An alternative approach to this question would be to use variation in the degree of conglomeration that
is orthogonal to investment opportunities. However, the best candidates to provide such exogenous variation
typically affect a small set of group firms (e.g., a group being dismantled by regulators, several firms within
a group that are sold due to a family feud, etc.) and hence have a negligible impact on the aggregate degree
of conglomeration, making it hard to detect any effect.
3
In particular, it sought to upgrade highways to international standards of four or six-laned, dualcarriageway highways with grade separators and access roads. The road network connected as part of the
GQ program represented 4% of India’s highways in 2002, and the upgrade work raised this share to 12% by
the end of 2006.
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cles to production and access to efficient suppliers. Relatedly, we also show that there was a
significant increase in the total investments following the commencement of road upgrades.
The magnitude of this increase is substantial, with the average firm increasing its investments by 2% of total assets. Taken together, the evidence suggests that road upgrade is a
plausible shock to investment opportunities for firms along the road network.
Besides, we provide evidence that the intensity of the shock is unlikely to vary across
regions with high and low conglomeration. First, we find that the average firms’ investment
is the same in high and low conglomeration areas. Second, we show that standalone firms
in these two types of regions are similar in terms of firm characteristics such as profitability,
TFP, investment, debt, cash flow, and assets. Importantly, since one of the main documented
benefits of the road upgrade is to improve inventory efficiency, we test whether firms were
similar in this regard before the shock. We find that this is the case. Moreover, the reduction
in inventories held around the road upgrade is not different for standalone firms across regions
with varying levels of conglomeration.
Equipped with this shock, we turn to our main tests. We compare the investment by
standalone firms around the shock as a function of the degree of conglomeration in their local
economies. We find that the investment of standalone firms in areas with high conglomeration
is less responsive compared to that of standalone firms in areas with low conglomeration.
Our empirical strategy allows us to rule out concerns about the location and industryspecific effects that may differentially affect standalone firms across locations. Firstly, we
include firm-fixed effects to control for unobserved time-invariant firm characteristics. Additionally, we include industry-year fixed effects that control for industry-specific time effects
(e.g., technical innovation). Since the treatment varies within states, we are also able to
include state-year fixed effects to remove local economic confounds (e.g., regional macroeco-
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nomic shocks). The inclusion of these fixed effects ensures that we are comparing standalone
firms across high and low conglomeration areas within the same state and industry that
receive an investment opportunity shock. Furthermore, we confirm the validity of the parallel trends assumption by showing that their pre-treatment trends in investments are indeed
indistinguishable.
Subsequently, we examine the mechanisms driving this adverse investment behavior of
standalone firms. We present evidence that the business group spillover is operative through
a financing channel: Business group affiliates crowd out lending to standalone firms since
banks direct their scarce funds toward business group affiliates in response to these firms’
increased demand for capital.
We present two pieces of evidence in support of the financing channel. Firstly, we show
that there are no differential aggregate lending patterns across regions with varying degrees of
conglomeration. This evidence rules out directed lending by banks towards specific regions.
Second, we find that standalone firms that borrow from banks that also lend significantly
to business groups are more affected than other standalone firms that borrow from banks
that do not lend to business groups. It is important to note that this last test does not use
information on the degree of conglomeration where firms are located. As such, it bolsters
our confidence that our main effect is driven by the presence of business groups and not by
other characteristics of areas with high conglomeration.
We also consider an alternative mechanism. If investment opportunity afforded by GQ
upgrades are mutually exclusive and group firms can capitalize such opportunities faster, then
standalone firms will find themselves lacking locally available investment opportunities. We
present two pieces of evidence contrary to this explanation. First, we restrict our analyses to
the sample of manufacturing firms which are likely to rely on non-local demand and show that
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we find stronger results in this subsample of firms. Second, we further restrict our analysis
to massively export-oriented industries which are again likely to rely on non-local demand
and show that standalone investment behavior is negatively affected by the prevalence of
business groups in the local economy.
Lastly, we discuss the efficiency of capital allocation within high conglomeration areas
where a large number of standalone firms are likely deprived of finance. While we do not
observe the profitability of the investment opportunities, we do observe current firm profitability, which is a crude measure of investment efficiency. We compare business group affiliates receiving finance to standalone firms not receiving finance. We find that standalones
are more profitable across the entire distribution suggestive of potential capital misallocation in high conglomeration regions. However, we should be careful in drawing too strong a
conclusion given the lack of accurate profitability measures of the investment opportunity.
Our paper is relevant to the large literature on business groups and conglomerates on
several fronts. First, prior literature has often focused on examining conglomerates in isolation (Hoshi, Kashyap, and Scharfstein (1991); Gopalan, Nanda, and Seru (2007); Almeida,
Kim, and Kim (2015)). These studies provide convincing evidence of the functioning and
efficiency of internal capital markets. However, they are silent about the effect of business
groups on standalone firms. Our study sheds light on a negative spillover in the economy
and documents the presence of costs of conglomeration wherein business groups inhibit the
growth of standalone firms due to lack of finance.
Second, we provide empirical support for predictions from Almeida and Wolfenzon (2006).
They show that financial market imperfections, such as low investor protection, generate
equilibrium costs of conglomeration. Specifically, the presence of business groups reduces the
supply of capital to standalone firms with good investment opportunities, thereby affecting
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the efficiency of aggregate investment.
Lastly, our paper is also related to the literature examining the impact of highway infrastructure on local economic activity. Chandra and Thompson (2000) study the impact of
U.S interstate highways and show that they have a differential impact on non-metropolitan
areas, across industries and affect the spatial allocation of economic activity. In the context
of GQ, Datta (2012) finds that firms in cities that lay along the routes of the four upgraded
highways benefited significantly from the improved highways. They find that firms had increased inventory efficiency due to lower transportation obstacles to production and access
to efficient suppliers. Ghani, Goswami, and Kerr (2014) show that the upgraded GQ network
had a substantial impact on the growth of manufacturing activity. While our findings are
highly complementary, our goal is not to study the effect of GQ per se, but use it as a shock
to investment opportunity and examine the investment behavior of standalone firms.
The rest of the paper is organized as follows. The next section describes the background
of the golden quadrilateral and discusses the main features of the network. Section III
describes the data and the sample. Section IV presents the results on investments and
improvements in productive efficiency for firms after the GQ upgrade. Section V presents
our main empirical results on the adverse effect of conglomeration on standalone investment.
Section VI presents evidence on the economic mechanism driving the spillover effects along
with a discussion of the alternative interpretations for our results. Section VII discusses the
capital allocation in high conglomeration regions and Section VIII concludes.
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II. Background about the Golden Quadrilateral
India has the second largest road network in the world.4 National highways are critical
to this road network and play a significant role in regional trade while carrying nearly half
of the total road traffic volume. At the end of the 1990s, India’s highway network was in
a state of disarray marked by poor connectivity, sub-par road conditions, and congestion
with limited lane capacity. Poor road surface conditions, frequent stops at state borders for
tax collection, and increased demand from growing traffic all contributed to congestion with
25% of roads categorized as congested (World-Bank (2002)).
To tackle these issues, the Government of India (GoI) launched the National Highways
Development Project (NHDP) in 1998 intending to improve the performance of the highway
network. We study the upgrade of the 5,800-kilometer highway system called the Golden
Quadrilateral (GQ) which connects the four major cities of Delhi, Mumbai, Chennai, and
Kolkata, making it the fifth-longest highway in the world.5 The project was initially approved
in 1998, but many segments of the project started only as late as 2001. These delays in the
start of construction led to differences in completion.6 construction was complete for a
significant portion of the segments by the end of 2006, but minor work on additional phases
of the project continued even as late as 2009.
4

It consists of expressways, national highways, state highways, major district, and rural roads. Taken
together, these roads carry close to 65 percent of freight in terms of weight.
5
The GQ work involved upgrading highways to international standards by incorporating features of highquality highway systems such as expanded lane capacities, dual-carriageway highways with grade separators,
over-bridges,by-passes, and access roads. This upgrade raised the share of highways to 12% of the road
network by the end of 2006. In comparison, highways constitute about 5% of the road network in developed
economies such as US and Japan and 13% in the United Kingdom (World-Road-Statistics (2009))
6
The junior Highways Minister, Tushar Chaudhary told the Parliament that ”Projects have been delayed
mainly due to problems associated with land acquisition, shifting of utilities, obtaining environment and
forest clearance, approval for a road over bridges, poor performance of some contractors due to cash flow
constraints and law and order problems in some states.”
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To complete the GQ upgrades, 128 separate contracts were awarded.7 The cost of the
project was envisaged at 600 billion rupees (around US$ 9 billion) while actual cost incurred
totaled to 250 billion rupees (around US$ 3.75 billion).8 Most of the construction involved
public-private partnerships and cost was to be recovered by levying a cess of INR 1 on petrol
and diesel. A significant portion of the funding came from the federal government while
the remainder from multilateral financing agencies such as the Asian Development Bank
(ADB), and the World Bank (WB).9 Therefore, road construction by itself did not impose
constraints on the banking system.
Figure 1 illustrates the time variation in the construction along the four major segments
of the Golden Quadrilateral program. As the figure shows, the bulk of construction is
concentrated between 2000 and 2006 with no major differences in the timing of construction
among the four segments. Figure 2 shows the geographical variation of various segments over
start year of construction. Panels (a) to (d) in the map layout the evolution of the road
network over time. We see a significant increase in construction over this period. The median
completion time across the 128 contracts was 2.3 years, and median completed road length
was 50 km. As we explain below, this variation in the commencement of road construction
for cities located on the GQ road network is critical to our empirical strategy.
The most direct benefit from upgraded connectivity is a significant reduction in transportation costs and improved market access for firms to other regional markets (Asturias,
7

A significant portion of construction began in 2001, with a target completion date of 2004.
1 US$ is approximately equivalent to 67 INR
9
The The federal government contributed about 60% of the financing, while the multilateral agencies
contributed 20% and rest was raised through a variety of new public-private initiatives such as BOT, and
Equity sharing concessionaire agreements. For financing, the federal government created the Central Road
Fund through the Central Road Fund Ordinance, 2000 in November 2000. The revenue accrued through
levies would form part of the fund, which was used to finance the upgrade of highways. Also, the government increased allocation by 42% over the preceding year. Such increases allocation to infrastructure was
unprecedented (Source: NHAI Annual Reports).
8
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Garcı́a-Santana, and Ramos (2016)).10 Datta (2012) finds that immediately after the upgrades commenced there are improved inventory efficiency and input sourcing by manufacturing firms located along the GQ road network.11 Ghani, Goswami, and Kerr (2014) show
significant output growth and entry in industries initially positioned along the GQ network.
We also confirm improved inventory efficiency and TFP for firms along the road network after
the upgrade. Thus, the upgrade of GQ road network is a plausible investment opportunity
shock for firms that lay along it.

III. Data
A. Data sources
Firm financial data. Our main data source is Prowess, a database maintained by
CMIE, Center for Monitoring the Indian Economy. This dataset has been used by a number of prior studies on Indian firms, including Bertrand, Mehta, and Mullainathan (2002),
Gopalan, Nanda, and Seru (2007), Lilienfeld-Toal, Mookherjee, and Visaria (2012) and
Gopalan, Mukherjee, and Singh (2016). Prowess contains annual financial data sourced
from balance sheets and income statements for about 34,000 publicly listed and private Indian firms. About one-third of the firms in Prowess are publicly listed. The companies
covered account for more than 70% of the industrial output, 75% of corporate taxes, and
more than 95% of excise taxes collected by the Government of India (Centre for Monitoring
the Indian Economy).
The data is of panel nature covering about 2000 to 6000 firms every year with assets plus
10
11

For other work related to market access, see Alder (2014)
For evidence on significant long-term economic benefits, see Khanna (2014)
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sales of over INR 40 million. It contains additional descriptive information on the location
of the registered office, industry classification, year of incorporation and group affiliation.
We adopt Prowess’ group classification to identify whether a firm is affiliated to a business
group or not.12 This group affiliation has been used most notably in Khanna and Palepu
(2000) and Bertrand, Mehta, and Mullainathan (2002). We assign firms to treatment group
which is defined as receiving a upgraded road based on the location of the registered office
(see Appendix A for details). We extract data from the latest vintage of Prowess which is
free from survivorship bias as highlighted by Siegel and Choudhury (2012).
Investment data. Data on new projects is from the CAPEX database maintained by CMIE,
Center for Monitoring the Indian Economy. This dataset contains information on new and
ongoing projects announced in India since 1990. Specifically, it provides detailed information
on date of project announcement, location, ownership, cost, and industry classification. The
information is sourced from multiple sources including annual reports, news articles and
government press releases. The database is updated on a daily frequency and contains
information on the entire project lifecycle whenever information is available. Typically,
projects costing more than INR 100 million (approximately USD 2 Million) are included in
the database (Alok and Ayyagari (2015)).
Financial banking data. The data is from the Reserve bank of India (RBI). Part of
the data is downloaded from the RBI’s data warehouse webpage, and the other part is
hand-collected from the publication ”Banking Statistics 1990 - 2008” available for download
as a pdf file on the RBI webpage. Data on the supply of bank credit is drawn from the
”Database on the Indian Economy” published by the Reserve Bank of India (RBI). A data
12

According to Gopalan, Nanda, and Seru (2007), Prowess’ broad-based classification is more representative of group affiliation than a narrow equity-based classification. However, we note that the very few firms
change their group affiliation in the data.
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series called ”Quarterly Statistics on Deposits & Credit of Scheduled Commercial Banks”
provides information on outstanding credit and the number of branches of all banks at various
regional levels (district-level and urban v. rural levels). The data are reported on a quarterly
basis.

B. Final sample and summary statistics
From the overall Prowess sample of 1989 to 2016, we exclude all financial firms (NIC
code: 641-663), firms owned by central and state governments, firms with negative values
of total assets and sales, firms with leverage outside the [0,1] range, and observations with
ratio of investment to lagged total assets greater than 1.13 In addition, we exclude all
firms operating in ”other manufacturing industries” (NIC code: 321-329), ”coke and refined
petroleum products” (NIC code: 191-199), and ”construction firms” (NIC code: 420-439).
We do so to isolate the effect of upgrades on firms that benefit from market access as
opposed to the actual construction. We exclude firms with sales growth exceeding 100%
to avoid potential business discontinuities caused by mergers and acquisitions. Given that
accounting data of very small firms are likely to be noisy, we exclude firms with capital, book
assets, and sales with less than INR 2.5 million (around US$ 0.03 million) in the previous
year. Finally, we also require firms to have a minimum of three observations within the
panel.
Table I reports descriptive statistics for firms in our sample. Panel A presents descriptive
statistics for all firms, while panel B presents descriptive statistics for standalone firms in
our sample. On average, standalone firms are smaller in size and younger than the average
firm. However, standalone firms are similar in terms of other firm characteristics such as
13

Firms with leverage greater than 1 were considered to be bankrupt in India until 2016 and hence we
exclude such firms from our analyses. Results are qualitatively similar to the inclusion of these firms.
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cash flow, profitability, sales growth, investment, debt, and total factor productivity.

IV. Effect of GQ on firm investment
We study the investment behavior of standalone firms as a function of the prevalence of
business groups in their local area. A key challenge in isolating the effect of the regional
degree of conglomeration on standalone investment is to account for all other determinants
of investment properly. Given that most of the firms in our sample are private, typical
measures to capture investment opportunities such as Q are not available. For these reasons,
our approach is to compare the investment behavior of standalone firms across low and high
conglomeration regions that are subject to a similar shock to their investment opportunities.
In this section, we first present suggestive evidence that the upgrade of the GQ road
network is a plausibly exogenous shock to the investment opportunity. Subsequently, we
show that this shock is likely similar across low- and high-conglomeration areas.
We estimate event study models using all firms along the GQ road network. We identify
the firms that benefit from the commencement of GQ upgrade based on the location of
their registered office. We define treatment as the start year of construction of a particular
highway segment connecting two cities. We assign firms located at either end of a particular
segment to be treated as they both benefit from this connection. We follow Datta (2012)
in treating the adjacent suburbs (Gurgaon, Faridabad, Ghaziabad, and NOIDA for Delhi;
Thane for Mumbai) as part of the nodal city.
Specifically, we estimate the following equation:

yijcst = αi + βP ostGQct + κXit−1 + ωjt + θst + ηijcst
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(1)

where subscripts i and t refers to firm and year, respectively, and P ostGQct is an indicator
variable taking value 1 for all years including and after the GQ upgrade in the city. The
subscripts j, c, and s refer to industry, city, and state, respectively. Other control variables
Xit−1 include firm size, age (in years), cash flow, and profitability. Standard errors are
corrected for heteroscedasticity and autocorrelation, and clustered at the registered city
level (Bertrand et al., 2004). The parameter of interest is β, which measures the change in
the outcome variables of firms in the cities that receive GQ compared to the yet-to-receive
cities, conditional on the set of fixed effects and control variables.14
Our empirical strategy allows us to rule out concerns about the location and industryspecific effects that may differentially affect standalone firms across locations. Firstly, we
include firm-fixed effects to control for unobserved time-invariant firm characteristics. Additionally, we include industry-year fixed effects that control for industry-specific time effects
(e.g., technical innovation). Since the treatment varies within states, we also include stateyear fixed effects to remove local economic confounds (e.g., regional macroeconomic shocks).
To alleviate concerns that firms located along the road network are different to firms
located away from it, we restrict the sample to firms that receive an upgraded road only.
Effectively, we employ a specification similar in spirit to a difference-in-differences strategy
but exploit only the variation in the timing of construction of highway segments. Thus, we
have the same firm in both treatment and control groups at different points in time.
Table II reports the results examining the effect of GQ upgrade on investments, new
projects, and total factor productivity around the commencement of construction for treated
firms. In columns (1) and (2), we show that there is an overall increase in investments
among treated firms after the upgrade of the road network. The magnitude of this increase
14

The number of observations for the different tests varies because of missing data and dropping of
singleton observations in high-dimensional fixed effects estimation.
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is substantial. An average firm that benefits from this upgrade increased its investments by
2% of total assets.
As further evidence, in columns (3) and (4), we also document that treated firms are more
likely to embark on new projects after the GQ network upgrade. This evidence obtained from
information beyond what is stated in the financial statements of the firms, thus corroborating
the earlier findings from financial reports.
In columns (5) and (6), we show the effect on productivity that we measure using TFP.
We find a significant increase in productivity in firms after the GQ upgrade, consistent with
the idea that completion of road upgrade significantly raised the marginal product of capital
and labor.
The interpretation of β in Equation 1 as the causal impact of the GQ upgrade requires
that the timing of the road construction be orthogonal to the investment opportunities. We
confirm the validity of this identifying assumption in two ways.
First, we assess pre-trends in investments. Results are presented in event-time in Figure 3.
This figure confirms that treated firms indeed did not show any pre-trends. This result rules
out the concern that the increase in investment would have occurred regardless of the road
upgrade.
Second, we investigate whether firm characteristics can predict the timing of road construction. To do so, we run Cox hazard rate regressions of the time to road upgrade. The
explanatory variables include city-level averages (calculated over different periods) of investments, market concentration (based on sales), market share (based on sales), fixed assets,
investment growth, sales growth, cash holdings, and profitability. Panel A reports results
using city-level averages computed using all firms while panel B reports results using citylevel averages computed using only group firms. All specifications include state fixed effects.
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Table III presents the results and show that observable differences in average firm characteristics cannot explain the timing of GQ road upgrade. While it is impossible to test whether
the timing of the road upgrade is orthogonal to the (unobserved) investment opportunities,
the results in this table provide comfort that at least the timing is orthogonal to a broad set
of observable firm characteristics that are likely correlated with investments.
Overall, we establish that GQ upgrade raised firms’ capital expenditures, increased their
investment in new projects, and led to significant improvements in their overall productivity.
Thus, the evidence suggests that we have a plausible shock to investment opportunities for
the firms along the road network.
Critical to our empirical design is the assumption that the investment opportunity shock
is similar for standalone firms across high and low conglomeration areas. Since investment
opportunities are not observable, we provide suggestive evidence that this assumption holds.
We define high and low conglomeration areas as follows. For each city, we create a
Hirschman Herfindahl Index (HHI) based on the median firm sales in the period before the
announcement of the GQ upgrade. We define High conglomeration as a dummy variable
equal to 1 if sales concentration in the city is above the median group sales.15 Thus, this
measure captures the concentration of groups firms at each location.
In order to assess the validity of the assumption of similar investment opportunity shock,
we study the investment behavior of all firms around the GQ road upgrade as a function of
the degree of conglomeration. Specifically, we estimate the following equation for all firms
15
The results are robust to dividing the sample at alternative cutoffs. Moreover, they are also robust
to defining conglomeration as a fraction of sales (or assets) by business groups affiliates over total sales (or
assets) in a city.
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in our sample:

yijcst = β1 P ostGQct + β2 P ostGQct × High conglomeration + κXit−1 × High conglomeration
+ αi + ωjt × High conglomeration + θst × High conglomeration + γijcst (2)

Table IV present the results. We show that investment is similar across high and low
conglomeration areas. Under the assumption that our empirical model is correctly specified,
this would suggest that the investment opportunity shock was similar across these regions.
Table V provides additional evidence in this regard by showing that standalone firms
across low- and high- conglomeration cities are similar in terms of characteristics such as
profitability, TFP, investment, debt, cash flow, and assets. Importantly, since one of the
main documented benefits of the road upgrade is to improve inventory efficiency, we also
test whether firms are similar in this regard before the shock.16 We find that this is the
case. Moreover, in Appendix Table I, we show that the increase in inventory efficiency is not
different for standalone firms across regions with varying levels of conglomeration. Taken
together, these results bolster our confidence that the investment opportunity shock is likely
similar across low- and high- concentration areas.

V. Effect of conglomeration on standalone investment
Equipped with the investment opportunity shock, we examine the effect of conglomeration on standalone investment by estimating Equation 1 for standalone firms in our sample.
Our empirical approach flexibly controls for the way firm characteristics, industry-year, and
16

Inventory efficiency is measured by days sales of inventory. Fewer days sales of inventory suggest firms
quickly convert inputs to sales. Such conversion can come about either due to a reduction in costs, change
to efficient suppliers, and or access to new regional markets.
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state-year specific effects differentially affect firms across high and low conglomeration areas
by interacting the control variables and the fixed effects with Highconglomeration.
Table VI reports the main results of this study. We gauge that in high conglomeration
areas, there is a significant reduction in investment by standalone firms. In contrast, we do
not find any statistically discernible change in investments for standalone firms in sparsely
concentrated areas. These estimates remain stable in sign and magnitude even after the
inclusion of controls.
Overall, the evidence presented in Table VI suggests that the investment behavior of
standalone firms around the investment opportunity shock is affected by the density of
business groups in the local area, with higher conglomeration leading to lower standalone
investment. In the next section, we shed light on the potential mechanism driving these
results.

VI. Economic mechanism
We study two potential mechanism that can be behind the result that conglomeration
leads to lower standalone investment.

A. Financing channel
One potential explanation is that banks direct their scarce funds toward business group
affiliates in response to the increase in demand for financing, which crowds out lending to
standalone firms.
We begin by examining whether bank directed lending differentially across high and low
conglomeration areas. To do so, we compare aggregate bank lending across these regions
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by compiling data from the Central Bank of India on aggregated lending by districts. We
present results in Table VII. From columns 1 and 2, it is evident that regions along the
GQ upgrade experienced an increase in overall bank lending. That is, we observe that
banks indeed respond to an increased demand for funds by allocating capital in regions that
experienced an increase in their investment opportunity. Importantly, columns 3 and 4 show
no differential bank lending patterns across high and low conglomeration areas. These results
are complementary to the findings in Table IV that shows no differential investment.
Moreover, Table VIII shows that in high conglomeration areas, there is a significant
reduction in borrowings by standalone firms. In contrast, we find that there is an increase in
borrowings for standalone firms in low conglomeration areas. These estimates are stable in
sign and magnitude after the inclusion of controls, and they remain statistically significant.
While these results are consistent with the financing channel, we provide more direct
evidence of this mechanism. If the reason that standalone firms are borrowing less is that
banks direct their lending to business group affiliates, this effect should be more prominent
when standalone firms borrow from a few banks and these banks lend to group affiliated
firms.
The Prowess database reports lending relationships between banks, financial institutions
and firms in our sample.17 Using these relationships, we create a measure, Shared lender,
that equals 1 if the standalone firm borrows from banks that also lend to group affiliated
firms, and that equals 0 otherwise. We measure lending relationships in the year preceding
the start of the GQ upgrade. To focus on firms that could potentially see their access to
capital limited, we restrict attention to standalone firms that borrow from no more than two
banks.18 We compare borrowing outcomes for these firms after the shock as a function on
17
18

These lending relationships are used in Gopalan, Mukherjee, and Singh (2016).
We define a standalone firm as having a shared lender even if one of the two banks lends to group

19

whether they borrow from a shared lender.
We present the results in Table IX. Column 1 documents a significant reduction in borrowings by standalone firms that borrow from banks that also lent to group affiliates before
the GQ upgrade. The decline in borrowings is significant in magnitude. We obtain similar
estimates after the inclusion of controls, as shown in column 2.19
These results are consistent with the financing channel, according to which demand for
capital from business group affiliates crowd out funding for standalone firms. Note that the
results in Table IX does not use the information on the degree of conglomeration where firms
are located, but only use whether a firm borrows from a shared lender. As such, it bolsters
our confidence that the business groups drive our main effect and not by other characteristics
of regions with high conglomeration.

B. Mutually exclusive investment opportunity channel
An alternative explanation to explain our main result is that the investment opportunities afforded by GQ upgrade are mutually exclusive, and group affiliated firms are better
positioned to seize these investments. In this case, standalone firms do not invest in high
conglomeration areas because all available investment opportunities are taken.
We repeat our main tests for the manufacturing sector and high exporting industries
where investment opportunities are unlikely to be exclusive as they do not rely on local
demand. We use two-digit NIC classification to identify manufacturing firms. We define
industries as high exporting as those with a ratio of export earnings to sales in the period
before GQ upgrade was announced above the median for all industries.
affiliated firms.
19
Furthermore, comparing borrowing by standalone firms that borrow from one bank which lends to group
firms to standalone firms that borrow from multiple banks which lend to group firms, we find that this effect
is exacerbated when the standalone firms borrow from only one external source.
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Panel A (panel B) of Table X presents results on the effects of conglomeration in the
manufacturing sector (high exporting industries). Results in columns 1 and 2 document
investment behavior and those in columns 3 and 4 show the effect of GQ on borrowing by
standalone firms. We find there is a significant reduction in investment by standalone firms in
these two subsamples. These results are inconsistent with the mutually exclusive investment
opportunity channel. Moreover, the magnitudes of the coefficients are larger in comparison
to baseline estimates in Table VI. Given that manufacturing sector and exporting industries
rely heavily on external finance, this complements our results on the financing channel in
the previous subsection.

VII. Discussion
Above we provided evidence of the financing channel: capital flows to business groups
affiliates, crowding out lending to standalone firms. However, we have not yet presented evidence comparing the profitability of the investment opportunities of business groups affiliates
that received financing relative to that of standalone firms that did not. These comparisons
are difficult to formally make since we do not observe profitability measures (e.g., NPV)
of the investment opportunities (a project level measure) undertaken and even less so for
projects not undertaken.
In the absence of such granular data, we rely on firm-level measures of efficiency. The
caveat here is that profitability of future projects (what we would like to measure) might
not be highly correlated with current firm average profitability (what we can measure). We
focus our attention in areas with high conglomeration as these are the regions where a large
number of standalone firms are deprived of finance. We compare business group affiliates

21

that received financing to standalone firms that did not.
Table XI presents the results using TFP and return on assets. We measure these variables
before the GQ road upgrade and report the distributional characteristics. We find that
across both measures, standalone firms that did not receive funding are more profitable than
business groups affiliates that did at all points of the distribution. This result is suggestive
of potential capital misallocation within high conglomeration areas. However, we should be
careful in drawing too strong a conclusion given all the caveats of this analysis.
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VIII. Conclusion
In this paper, we study whether and how business groups affect standalone firms. We use
a recent large-scale highway development project in India as a shock to a local investment
opportunity. We show that the investment behavior of standalone firms around such a shock
is affected by the density of business groups in the local area. Specifically, we find that a
higher density of business groups is associated with lower investment by standalone firms.
We also show evidence in favor of a financing channel by which demand for funds from group
affiliates crowd out financing to standalone firms. Collectively, our results have important
implications for current debates on the economy-wide effects of business groups and more
broadly ownership concentration.

23

REFERENCES
Alder, Simon, 2014, Chinese roads in india: The effect of transport infrastructure on economic
development, Work. Pap., Univ. North Carolina, Chapel Hill .
Almeida, Heitor, Chang-Soo Kim, and Hwanki Brian Kim, 2015, Internal capital markets in business groups: Evidence from the asian financial crisis, The Journal of Finance 70, 2539–2586.
Almeida, Heitor, and Daniel Wolfenzon, 2006, Should business groups be dismantled? the equilibrium costs of efficient internal capital markets, Journal of Financial Economics 79, 99–144.
Alok, Shashwat, and Meghana Ayyagari, 2015, Politics, state ownership, and corporate investment
.
Asturias, Jose, Manuel Garcı́a-Santana, and Roberto Ramos, 2016, Competition and the welfare
gains from transportation infrastructure: Evidence from the golden quadrilateral of india, Journal
of the European Economic Association .
Bertrand, Marianne, Esther Duflo, and Sendhil Mullainathan, 2004, How much should we trust
differences-in-differences estimates?, The Quarterly Journal of Economics 119, 249–275.
Bertrand, Marianne, Paras Mehta, and Sendhil Mullainathan, 2002, Ferreting out tunneling: An
application to indian business groups, The Quarterly Journal of Economics 117, 121–148.
Chandra, Amitabh, and Eric Thompson, 2000, Does public infrastructure affect economic activity?:
Evidence from the rural interstate highway system, Regional Science and Urban Economics 30,
457–490.
Datta, Saugato, 2012, The impact of improved highways on indian firms, Journal of Development
Economics 99, 46–57.
Duchin, Ran, Oguzhan Ozbas, and Berk A Sensoy, 2010, Costly external finance, corporate investment, and the subprime mortgage credit crisis, Journal of Financial Economics 97, 418–435.
Ghani, Ejaz, Arti Grover Goswami, and William R Kerr, 2014, Highway to success: The impact of
the golden quadrilateral project for the location and performance of indian manufacturing, The
Economic Journal 126, 317–357.
Gopalan, Radhakrishnan, Abhiroop Mukherjee, and Manpreet Singh, 2016, Do debt contract enforcement costs affect financing and asset structure?, Review of Financial Studies 29, 2774–2813.
Gopalan, Radhakrishnan, Vikram Nanda, and Amit Seru, 2007, Affiliated firms and financial support: Evidence from indian business groups, Journal of Financial Economics 86, 759–795.
Haaretz, 2012, Committee recommends dismantling some of israel’s business conglomerates.

24

Hoshi, Takeo, Anil Kashyap, and David Scharfstein, 1991, Corporate structure, liquidity, and
investment: Evidence from japanese industrial groups, The Quarterly Journal of Economics
33–60.
Khanna, Gaurav, 2014, The road oft taken: The route to spatial development, Working Paper .
Khanna, Tarun, and Krishna Palepu, 2000, Is group affiliation profitable in emerging markets? an
analysis of diversified indian business groups, The Journal of Finance 55, 867–891.
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Figure 1. Temporal variation in Golden Quadrilateral construction
This figure illustrates the temporal variation in the commencement of construction of the four segments forming part of the golden
quadrilateral which connects the four nodal cities of Delhi, Mumbai, Chennai, and Kolkata.

(a) 2000

(b) 2001

(c) 2002

(d) 2004

Figure 2. Golden Quadrilateral construction evolution over time
This figure illustrates the spatial variation of segments at different points in time along the GQ network. The
network is part of the 5,846 km stretch of golden quadrilateral connecting four nodal cities of Delhi, Mumbai,
Chennai, and Kolkata. Map source: National Highway Authority of India.
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Figure 3. Firm investment around GQ
This figure displays the dynamic coefficients and their corresponding 95% confidence intervals of investment
by firms around the upgrade of the Golden Quadrilateral road network. We estimate a fully dynamic
specification that allows us to capture the dynamics of real economic outcomes relative to the year of
commencement of GQ upgrade. Specifically, we estimate the following equation:
Investmentijcst = αi +

−5
X

µk +

k=−1

6
X

µk + ωjt + θst + ijcst

(3)

k=1

All coefficients are plotted relative to investment at k=0, which is normalized to zero. The regression also
includes firm fixed effects, state-year, and industry-year fixed effects. The sample is restricted to firms along
the GQ network and covers the window of [-5,+6] around the commencement of the upgrade.
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Table I. Summary statistics
This table reports the descriptive statistics of firm characteristics for our sample. Panel A reports the
descriptive statistics for all firms while panel B reports the descriptive statistics for standalone firms in
our sample. All variables are defined in Appendix Table IV. From the overall Prowess sample of 1989 to
2016, we exclude all financial firms (NIC code: 641-663), firms owned by central and state governments,
firms with less than three years of data with positive values of total assets and sales, and drop observations
with ratio of investment to lagged total assets greater than 1. All the financial variables are adjusted for
inflation using the Wholesale Price Index (WPI) at 2010 constant prices. We also correct for changes in the
financial reporting year by adjusting values for the number of months. To mitigate the effect of outliers, we
winsorize all the ratios at 1% tails.
Panel A: All firms
N

Mean

SD

P25

P50

P75

Total Assets (INR millions)

33707

5071

32200

188

633

2219

Firm age (in years)

33707

28

21

14

22

33

Cash flow to assets

33707

0.05

0.12

-0.00

0.05

0.11

Profits to assets

33707

0.11

0.11

0.06

0.11

0.16

Sales growth

33707

0.07

0.33

-0.08

0.08

0.24

Investment to assets

33707

0.35

0.22

0.18

0.33

0.50

Debt to assets

33707

0.25

0.26

0.08

0.21

0.35

Total factor productivity

19091

3.44

4.30

1.80

2.41

3.36

Panel B: Standalone firms
N

Mean

SD

P25

P50

P75

Total Assets (INR millions)

13,300

2700

12605

257

697

1981

Firm age (in years)

13,300

28

20

16

22

31

Cash flow to assets

13,300

0.06

0.10

0.00

0.06

0.11

Profits to assets

13,300

0.12

0.09

0.07

0.11

0.16

Sales growth

13,300

0.10

0.28

-0.04

0.10

0.25

Investment to assets

13,300

0.39

0.21

0.23

0.37

0.52

Debt to assets

13,300

0.26

0.18

0.12

0.24

0.37

Total factor productivity

9,051

3.35

3.67

1.89

2.48

3.43
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Table II. Effect of GQ on firm investment
This table presents the estimates from a regression of investment and productive efficiency for firms
located along the golden quadrilateral around the upgrade of the road network. The dependent variable in
columns (1) and (2) is Investment, columns (3) and (4) is NewProject while in columns (5) and (6) is Total
factor productivity. Investment is capital expenditure divided by lagged total assets while New Project
is an indicator variable if the firm announced a new project (which was eventually completed at a later
date) in a financial year. TFP is “Total Factor Productivity” which is estimated using the methodology
outlined in Levinsohn and Petrin (2003). PostGQ is an indicator variable set to one in the years after the
commencement of GQ upgrades. All regressions include firm fixed effects and state-year fixed effects. We
use 2-digit National Industrial Classification (NIC) in our fixed effects. Control variables include Size, Age,
Cash flow and Profitability. Standard errors are corrected for heteroscedasticity and autocorrelation and
clustered at the city level. Standard errors are reported in parentheses.∗ ,∗∗ , and ∗∗∗ indicate significance at
10%,5% and 1% respectively.

Dependent variable:
PostGQ
Controls
Firm fixed effects
Industry x Year fixed effects
State x Year fixed effects
Adjusted-R2
Observations
Sample : All firms

Investment

New project

TFP

(1)

(2)

(3)

(4)

(5)

0.020
(0.010)∗∗

0.019
(0.010)∗

0.016
(0.006)∗∗

0.015
(0.007)∗∗

0.423
(0.161)∗∗

0.420
(0.158)∗∗

No
Yes
Yes
Yes
0.727
33707

Yes
Yes
Yes
Yes
0.731
33707

No
Yes
Yes
Yes
0.109
33675

Yes
Yes
Yes
Yes
0.113
33675

No
Yes
No
Yes
0.761
18920

Yes
Yes
No
Yes
0.762
18920

Yes

Yes

Yes

Yes

Yes

Yes
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(6)

Table III. Timing of GQ and pre-existing firm characteristics: Survival analysis
A Cox proportional hazards model is fitted to investigate the predictability of placement of golden
quadrilateral segments based on pre-existing firm characteristics. The explanatory variables include
city-level averages (calculated over different periods) of investments, market share (based on sales), firm
assets, investment growth, sales growth, cash holdings, and profitability. Panel A reports results using
city-level averages computed using all firms while panel B reports results using city-level averages computed
using only group firms. All specifications include state fixed effects. Standard errors are corrected for
heteroscedasticity and autocorrelation and clustered at the city level. Standard errors are reported in
parentheses. *,**, and *** indicate significance at 10%,5% and 1% respectively.
Panel A. All firms
1994-97

1992-97

1990-97

1988-97

(1)

(2)

(3)

(4)

Investment (City avg.)

-39.324
(27.251)

3.266
(15.239)

3.599
(18.431)

15.796
(21.039)

Market share (City avg.)

-1.305
(3.277)

-0.689
(2.172)

-0.835
(2.163)

-0.697
(2.130)

Sales growth (City avg.)

2.994
(2.857)

-0.768
(1.517)

-0.885
(1.482)

-0.592
(1.506)

Investment growth (City avg.)

4.197
(3.851)

0.697
(2.881)

0.877
(2.788)

0.519
(2.762)

Profitability (City avg.)

-11.911
(8.407)

-5.321
(3.502)

-5.411
(3.542)

-5.750
(3.502)

Firm Size (City avg.)

-0.670
(0.742)

-0.052
(0.336)

-0.040
(0.315)

-0.050
(0.306)

State fixed effects
χ2 statistic
Log Pseudo likelihood
Observations

Yes
53.856
-75.639
430

Yes
46.665
-101.905
430

Yes
45.915
-101.856
430

Yes
47.201
-101.695
430
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Panel B. Group firms
1994-97

1992-97

1990-97

1988-97

(1)

(2)

(3)

(4)

Investment (City avg.)

-2.262
(20.788)

-5.438
(25.234)

-5.236
(30.136)

17.734
(41.819)

Market share (City avg.)

-1.775
(2.339)

-1.194
(1.250)

-1.379
(1.363)

-1.816
(1.606)

Sales growth (City avg.)

1.891
(1.613)

0.213
(1.631)

-0.268
(1.743)

0.253
(1.876)

Investment growth (City avg.)

-0.690
(1.427)

-0.999
(1.060)

-1.446
(1.232)

-1.757
(1.516)

Profitability (City avg.)

7.711
(12.036)

6.770
(6.473)

9.246
(7.509)

9.189
(7.431)

Firm Size (City avg.)

0.307
(0.374)

0.345
(0.418)

0.325
(0.442)

0.301
(0.437)

State fixed effects
χ2 statistic
Log Pseudo likelihood
Observations

Yes
72.366
-69.759
364

Yes
51.023
-70.971
364

Yes
65.776
-70.827
364

Yes
78.016
-70.784
364
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Table IV. Effect of conglomeration on firm investment
This table presents estimates from regressions relating conglomeration to firm investment for all firms in
our sample. The dependent variable is Investment defined as the capital expenditure divided by lagged total
assets. PostGQ is an indicator variable set to one in the years after the commencement of GQ upgrades.High
conglomeration is an indicator variable set to one if sales concentration in the city is above the median
group sales across the years before the announcement of the GQ road network upgrades. All regressions
include firm fixed effects, state-year, and industry-year fixed effects. We use 2-digit National Industrial
Classification (NIC) in our fixed effects. Control variables include Size, Age, Cash flow and Profitability.
Standard errors are corrected for heteroscedasticity and autocorrelation and clustered at the city level.
Standard errors are reported in parentheses.∗ ,∗∗ , and ∗∗∗ indicate significance at 10%,5% and 1% respectively.

Dependent variable:

Investment
(1)

(2)

PostGQ

0.024
(0.016)

0.023
(0.018)

PostGQ × High conglomeration

-0.010
(0.017)

-0.009
(0.018)

Controls
Firm fixed effects
Industry x Year fixed effects
State x Year fixed effects
Adjusted-R2
Observations

No
Yes
Yes
Yes
0.729
33707

Yes
Yes
Yes
Yes
0.732
33707

Yes

Yes

Sample : All firms
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Table V. Comparison of standalone firm characteristics by the degree of conglomeration
This table compares the means (and medians in parentheses) of firm characteristics as a function of the
degree of conglomeration in the local area. The table displays the means (medians) for standalone firms one
year before the commencement of GQ upgrades. Column 1 displays mean (and median) in areas with High
conglomeration while Column 2 displays mean (and median) in areas with Low conglomeration. Column 3
tests the difference in means (medians). High conglomeration (Low conglomeration) is an indicator variable
set to one if sales concentration in the city is above (below) the median group sales across the years before
the announcement of the GQ road network upgrades. The firm characteristics we focus on are Size, Age,
Cash Flow, Profitability, Investment, Debt, Total factor productivity, and Days sales of inventory. *,**, and
*** indicate significance at 10%,5% and 1% respectively.
Means (Medians) for standalone firms one year before GQ
High group
concentration

Low group
concentration

High - Low
(2)-(1)

(1)

(2)

(3)

Size

340
(192)

404
(164)

-64
(28)

Age

24.57
(16.50)

16.09
(14.00)

8.48∗∗
(1.50)∗

Cash flow

0.08
(0.08)

0.06
(0.06)

0.02
(0.02)

Profitability

0.10
(0.10)

0.10
(0.11)

0.00
(-0.01)

Investment

0.43
(0.42)

0.46
(0.46)

-0.03
(-0.04)

Debt

0.27
(0.28)

0.26
(0.24)

0.01
(0.04)

Total factor productivity

3.48
(2.75)

2.90
(2.86)

0.58
-0.11

Days sales of inventory

69.4
(66.7)

67.5
(73.7)

1.9
7.0
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Table VI. Effect of conglomeration on standalone investment
This table presents estimates from regressions relating the effect conglomeration on standalone firms’
investment. The dependent variable is Investment defined as the capital expenditure divided by lagged total
assets. PostGQ is an indicator variable set to one in the years after the commencement of GQ upgrades.High
conglomeration is an indicator variable set to one if sales concentration in the city is above the median
group sales across the years before the announcement of the GQ road network upgrades. All regressions
include firm fixed effects, state-year, and industry-year fixed effects. We use 2-digit National Industrial
Classification (NIC) in our fixed effects. Control variables include Size, Age, Cash flow and Profitability.
Standard errors are corrected for heteroscedasticity and autocorrelation and clustered at the city level.
Standard errors are reported in parentheses.∗ ,∗∗ , and ∗∗∗ indicate significance at 10%,5% and 1% respectively.

Dependent variable:

Investment
(1)

PostGQ
PostGQ × High conglomeration
Controls
Firm fixed effects
Industry x Year fixed effects
State x Year fixed effects
Adjusted-R2
Observations
Sample : Standalone firms

(2)

0.012
(0.026)

0.011
(0.027)

-0.093
(0.033)∗∗∗

-0.089
(0.031)∗∗∗

No
Yes
Yes
Yes
0.747
13102

Yes
Yes
Yes
Yes
0.751
13102

Yes

Yes
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Table VII. Aggregate bank lending around GQ: District-level evidence
This table presents estimates from regressions relating the effect of conglomeration on overall lending. The
dependent variable is Log (1+credit) which is defined as total credit disbursed in a district-year. PostGQ is
an indicator variable set to one in the years after the commencement of GQ upgrades.High conglomeration
is an indicator variable set to one if a district consists of more than three cities with above the median
group sales across the years before the announcement of the GQ road network upgrades. All regressions
include district fixed effects. Standard errors are corrected for heteroscedasticity and auto correlation, and
clustered at the district level. Standard errors are reported in parentheses.∗ ,∗∗ , and ∗∗∗ indicate significance
at 10%,5% and 1% respectively.

Dependent variable:
PostGQ

Log (1+credit)
(1)

(2)

(3)

(4)

0.177
(0.044)∗∗∗

0.158
(0.043)∗∗∗

0.156
(0.045)∗∗∗

0.144
(0.043)∗∗∗

0.222
(0.159)

0.164
(0.185)

Yes
Yes
No
0.967
6889

Yes
No
Yes
0.973
6866

PostGQ × High conglomeration
District fixed effects
Year fixed effects
State x Year fixed effects
Adjusted-R2
Observations

Yes
Yes
No
0.967
6889

Yes
No
Yes
0.973
6866
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Table VIII. Effect of conglomeration on standalone borrowing
This table presents estimates from regressions relating the effect of conglomeration on standalone firms’ borrowing. The dependent variable, Debt, is defined as the total borrowings from banks and financial institutions
in a financial year. PostGQ is an indicator variable set to one in the years after the commencement of GQ
upgrades.High conglomeration is an indicator variable set to one if sales concentration in the city is above the
median group sales across the years before the announcement of the GQ road network upgrades. All regressions include firm fixed effects, state-year, and industry-year fixed effects. We use 2-digit National Industrial
Classification (NIC) in our fixed effects. Control variables include Size, Age, Cash flow and Profitability.
Standard errors are corrected for heteroscedasticity and autocorrelation and clustered at the city level.
Standard errors are reported in parentheses.∗ ,∗∗ , and ∗∗∗ indicate significance at 10%,5% and 1% respectively.

Dependent variable:

Debt
(1)

PostGQ
PostGQ × High conglomeration
Controls
Firm fixed effects
Industry x Year fixed effects
State x Year fixed effects
Adjusted-R2
Observations
Sample: Standalone firms

(2)

0.042
(0.052)

0.027
(0.056)

-0.111
(0.052)∗∗

-0.097
(0.057)∗

No
Yes
Yes
Yes
0.612
13102

Yes
Yes
Yes
Yes
0.639
13102

Yes

Yes
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Table IX. Economic mechanism: Financing channel
This table report results examining the role of the banking sector in propagating the spillover effect on
standalone firms. The dependent variable in columns 1 and 2 is Debt. PostGQ is an indicator variable set
to one in the years after the commencement of GQ upgrades. Shared lender, equals 1 if the standalone firm
borrows from banks and that this lender lends to group affiliated firms in the year preceding the start of the
GQ upgrade. Shared lender equals 0 if the standalone firm borrows from banks that do not lend to group
affiliates. All regressions include firm fixed effects, state-year, and industry-year fixed effects. We use 2-digit
National Industrial Classification (NIC) in our fixed effects. Control variables include Size, Age, Cash flow
and Profitability. Standard errors are corrected for heteroscedasticity and autocorrelation and clustered at
the city level. Standard errors are reported in parentheses.∗ ,∗∗ , and ∗∗∗ indicate significance at 10%,5% and
1% respectively.
Dependent variable:
PostGQ
PostGQ × Shared lender
Controls
Firm fixed effects
Industry x Year fixed effects
State x Year fixed effects
Adjusted-R2
Observations
Sample: Standalone firms

Debt
(1)

(2)

0.015
(0.033)

0.018
(0.033)

-0.080
(0.039)∗∗

-0.084
(0.037)∗∗

No
Yes
No
Yes
0.542
10486

Yes
Yes
No
Yes
0.580
10486

Yes

Yes
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Table X. Mutually exclusive investment opportunity channel
This table presents estimates from regressions which rule out mutually exclusive investment opportunity as
an alternative mechanism. Panel A reports results for manufacturing firms while panel B reports results for
the subsample of firms which were in High exporting industries. In both panels, the dependent variable in
columns (1) and (2) is Investment while in columns (3) and (4) is Debt. Investment is capital expenditure
divided by lagged total assets while Debt is total borrowings from banks and financial institutions in a
financial year. High conglomeration is an indicator variable set to one if sales concentration in the city is
above the median group sales across the years before the announcement of the GQ road network upgrade.
All regressions include firm fixed effects, state-year, and industry-year fixed effects. We use 2-digit National
Industrial Classification (NIC) in our fixed effects. Control variables include Size, Age, Cash flow and
Profitability. Standard errors are corrected for heteroscedasticity and autocorrelation and clustered at the
city level. Standard errors are reported in parentheses.∗ ,∗∗ , and ∗∗∗ indicate significance at 10%,5% and 1%
respectively.
Panel A. Manufacturing firms
Dependent variable:
PostGQ
PostGQ × High conglomeration
Controls
Firm fixed effects
Industry x Year fixed effects
State x Year fixed effects
Adjusted-R2
Observations
Sample: Standalone firms

Investment

Debt

(1)

(2)

(3)

(4)

-0.006
(0.023)

-0.009
(0.024)

-0.001
(0.047)

-0.017
(0.050)

-0.100
(0.020)∗∗∗

-0.097
(0.019)∗∗∗

-0.035
(0.006)∗∗∗

-0.025
(0.007)∗∗∗

No
Yes
Yes
Yes
0.702
9749

Yes
Yes
Yes
Yes
0.709
9749

No
Yes
Yes
Yes
0.597
9749

Yes
Yes
Yes
Yes
0.633
9749

Yes

Yes

Yes

Yes

Panel B. High exporting industries
Dependent variable:
PostGQ
PostGQ × High conglomeration
Controls
Firm fixed effects
Industry x Year fixed effects
State x Year fixed effects
Adjusted-R2
Observations
Sample: Standalone firms

Investment

Debt

(1)
0.015
(0.031)

(2)
0.011
(0.033)

(3)
0.002
(0.033)

(4)
-0.007
(0.036)

-0.118
(0.027)∗∗∗

-0.122
(0.027)∗∗∗

-0.034
(0.013)∗∗∗

-0.041
(0.013)∗∗∗

No
Yes
Yes
Yes
0.716
12150

Yes
Yes
Yes
Yes
0.724
12150

No
Yes
Yes
Yes
0.611
12150

Yes
Yes
Yes
Yes
0.641
12150

Yes

Yes

Yes

Yes
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Table XI. Firm profitability in high conglomeration areas
This table reports the distribution of firm profitability for business group affiliates that received financing
and for standalone firms that did not receive financing. Panel A reports the distributional characteristics
for total factor productivity while panel B reports the distributional characteristics for return on assets. We
define a firm as raising debt if we observe a change in leverage in the top quartile of the distribution. The
sample is restricted to high conglomeration regions.
Mean

SD

P25

P50

P75

P90

(1)

(2)

(3)

(4)

(5)

(6)

Panel A: Total factor productivity
Group firms raising debt

3.04

4.44

1.57

2.00

2.43

2.49

Standalone not raising debt

3.30

1.94

2.05

2.84

3.71

4.89

Panel B: Return on assets
Group firms raising debt

0.00

0.07

-0.05

0.01

0.04

0.06

Standalone not raising debt

0.01

0.09

0.00

0.02

0.05

0.09
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INTERNET APPENDIX
Business Group Spillovers:
Evidence from the Golden Quadrilateral in India

Appendix Table I. Standalone firms’ inventory efficiency by conglomeration
This table compares the mean days sales of inventory for standalone firms around the investment opportunity
shock as a function of the degree of conglomeration in the local area. Column 1 displays average days sales
of inventory before the GQ upgrades, while column 2 displays average days sales of inventory after the GQ
upgrades. Column titled Difference tests the difference in means after the upgrade to before the upgrade.
High conglomeration (Low conglomeration) is an indicator variable set to one if sales concentration in the
city is above (below) the median group sales across the years before the announcement of the GQ road
network upgrades. *,**, and *** indicate significance at 10%,5% and 1% respectively.
Before
(1)

After
(2)

Difference
(2) - (1)

High conglomeration

67.3

59.7

-7.6∗

Low conglomeration

71.8

59.7

-12.1∗∗

Difference (High - Low)

-4.5

0.0

4.5

1

Appendix Table II. Comparison of firm characteristics by conglomeration
This table compares the means (and medians) of firm characteristics as a function of the degree of
conglomeration in the local area. The table compares means (medians) by across firms and locations one
year before the commencement of GQ upgrades. Columns 3 and 6 test the difference in means (medians)
between Standalone (SA) and Business group-affiliated firms (BG). Column 7 tests the difference between
columns 3 and 6. The firm characteristics we focus on are Size, Age, Cash Flow, Profitability, Investment,
Debt, and TFP. We test for differences in means and medians and report the results in the row titled Diff.
*,**, and *** indicate significance at 10%,5% and 1% respectively.
Means (Medians) by conglomeration one year before GQ
High conglomeration

Low conglomeration

High - Low

SA

BG

Diff

SA

BG

Diff

DDD

(1)
340
(192)

(2)
4629
(2497)

(3)
-4289∗∗
(-2305)∗∗∗

(4)
404
(164)

(5)
3439
(929)

(6)
-3035∗∗
(-765)∗∗∗

(7)
-1254
(-1540)∗∗

Age

24.57
(16.50)

35.30
(31.50)

-10.73∗∗
(-15.00)∗∗

16.09
(14.00)

22.30
(18.00)

-6.91∗
(-4.00)∗

-3.82
(-11.00)

Cash flow

0.08
(0.08)

0.10
(0.09)

-0.02
(-0.01)

0.06
(0.06)

0.06
(0.07)

0.00
(-0.01)

-0.02
(0.00)

Profitability

0.10
(0.10)

0.13
(0.13)

-0.03
(-0.03)

0.10
(0.11)

0.11
(0.12)

-0.01
(-0.01)

-0.02
(-0.02)

Investment

0.43
(0.42)

0.35
(0.32)

0.08
(0.10)∗

0.46
(0.46)

0.48
(0.48)

-0.02
(-0.02)

0.06
(0.08)

Debt

0.27
(0.28)

0.22
(0.18)

0.05
(0.10)

0.26
(0.24)

0.31
( 0.25)

-0.05
(-0.01)

0.00∗
(0.11)

TFP

3.48
(2.75)

3.25
(1.83)

0.23
(0.92)∗∗

2.90
(2.86)

2.15
(1.95)

0.75∗∗
(0.91)∗∗

-0.52
(0.01)

Size

2

Appendix Table III. Variable definitions
Variable

Definition

Age
Cash flow
Days sales of inventory
Debt

Firm i’s age since incorporation.
Ratio of cash flow from operations relative to book value of assets.
Ratio of ending inventory to cost of good solds multiplied by 365.
Total outstanding debt from bank and institutions of a firm relative to book
value of assets.
Ratio of gross plant relative to book value of assets.
Earnings before interest, depreciation, taxes, and amortization relative to
book value of assets.
Profit after tax relative to book value of assets.
Measured as the annual growth rate of sales.
Measured as the log of book value of assets.
Total book value assets.
Estimation methodology as in Levinsohn and Petrin (2003). Details in Appendix B.

Investment
Profitability
Return on Assets
Sales Growth
Size
Total Assets
Total factor productivity
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Appendix A. Empirical Appendix
Data Source on GQ Details: According to National Highway Authority of India (NHAI), the GQ
highway was a collection of 128 contracts which was implemented all over the country starting in 1998.
By Feb 2015, all of these contracts had been executed and the project completed. We compile information on each of these 128 projects from the annual reports of NHAI from 1998-99 to 2013-2014 as well
as from the Ministry of Roads, Transport and Highways (MORTH). These annual reports identified the
project name for the highway stretch, the length of the highway stretch, the national highway number, the
start date for the project, cost of the stretch, financiers of the stretch and target and actual completion dates.
Mapping GQ Projects to cities: In most cases, the name of the project indicated the start and end
towns on a highway stretch along with highway number. This information was used to identify city names in
CMIE Prowess to identify location along these cities. In some cases, the project name was not clear or the
town name could not be located. In such cases, we used information on the NHAI website for the highway
project chainage and mapped to the preceding or succeeding highway stretch.
Implementation Date: We assign the start year of construction of a stretch and adjust for differences
in financial year. We then match city names to individual highway project stretches and their start dates.
In doing so, we allow firms atleast six months to respond to any such treatment. Several cities touch two or
more stretches of highway. For such cities, we allocated them to the latest start date as they had access to
some connectivity before other cities did. However, we did not allocate the start year as an earlier year if
the earlier GQ project was River Over Bridge (ROB), a bridge section, or a short bypass, as most of these
constructions were small in terms of kilometers of length.
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Appendix B. Total Factor Productivity: Estimation Procedure
Output is measured by the value of total sales that includes income earned by the company from the sale
of industrial goods as well as their raw materials, byproducts, stores and waste.
Capital is measured by gross fixed assets of a firm that includes both tangible assets, such as land, building,
plant, and machinery, and intangible assets, such as goodwill assets, software, etc.
Labor, which is a freely moving variable in the estimation of the production function, is measured by compensation to employees that includes all cash and payments in kind made by a company to its employees.
Intermediate inputs, is the combined value of raw materials, power and fuel consumptions. Raw materials are the sum of expenses on raw materials, stores, spares and tools used up by firms in the production
process. Power and fuel include expenses made by the firms on power, fuel and water. The sum of these
three variables is used as the proxy in the estimation of the production function.
In estimating firm-level TFP, we include firm size as a control variable.
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