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1 Introduction

In recent years, the lack of diversity in corporate boards has garnered considerable attention.

Several measures have been proposed to diversify corporate boards, with a key principle being that

diversity of identities and backgrounds brings diversity of perspectives and attitudes.1 Our paper

measures social diversity using a relatively unexplored instrument which relates deeply to people’s

sense of identity. In particular, we focus on diversity of religion and caste – an informal social

institution that divides India’s Hindu society into hundreds of communities. Our findings reveal

that India’s corporate boards are strikingly homogeneous (i.e. lack diversity) in their religious and

caste composition. We then ask how this lack of diversity is associated with firm outcomes and

show that firm performance is negatively related to social homogeneity of boards. In addition, we

delve into plausible mechanisms underlying this effect. Our evidence is consistent with the notion

that socially homogeneous boards are less likely to offer novel perspectives (thus impairing their

advisory role) or challenge management (thus impairing their monitoring role) thereby adversely

affecting firm performance outcomes.

Social differences among corporate directors are proxied well by diversity of their castes,

since the caste system is a deeply rooted and temporally stable structural aspect of Indian society.

Although there is a multiplicity of views on the precise historical origins of the caste system, there

is scholarly consensus that it is an important societal feature of contemporary India. Caste has been

shown to affect education (Hnatkovska et al. (2012), Hnatkovska et al. (2013)), inter-generational

occupational mobility (Munshi and Rosenzweig (2013)), lending (Fisman et al. (2017)), and more.2

As Munshi (2019) puts it, “Caste plays a role at every stage of an Indian’s economic life.” 3

1There are several notable examples of such measures. Since 2008, Norway has required public and state-owned

companies to have 40% of their boards be constituted by females. Since 2013, India has required large public

companies to have at least one female director.
2Marriages, residence, occupations, voting patterns, public good provision, etc. are all influenced by the fine-

grained measure. SeeJoshi et al. (2018), Kumar and Somanathan (2017), Beteille (1996), and Srinivas (1995).
3The strong influence of caste carries beyond India. California’s Department of Fair Employment and Housing

has on-going litigation alleging caste-based discrimination at Cisco Systems, Inc.
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Caste can be measured coarsely as five categories (termed varnas) or finely as hundreds of

categories (termed jatis). However, most previous studies on caste use a binary measure of “upper”

and “lower” caste, in part, because there is no systematic documentation enabling researchers to

identify individuals’ coarse- or fine-grained caste (varna and jati, respectively). We use a novel

computational methodology to develop a data driven mapping of last names to social identity at

three levels of granularity – religion, coarse- and fine-grained caste. In doing so, we exploit the

facts that individuals’ last names are indicative of their caste, and that marriages are predominantly

intra-religion and, among Hindus, intra-caste. We obtain data from three prominent matrimonial

websites on the names of nearly six million registered users and their self-reported castes. Since the

mapping between last name and religion/caste is not always one-to-one, we use these data to assign

probabilities with which a last name belongs to each caste (at coarse- and fine-grained levels). This

method helps us map 16,637 unique last names into eight religions, five coarse-grained castes, and

471 distinct fine-grained castes. We apply this mapping to directors of public and private firms,

whose names are taken from an annual firm-level database.

We use these data to develop a rich set of stylized facts about caste and religion diversity

in Indian corporate boards during 1999-2015. We find systematically low levels of diversity on

boards along all three measures – fine-grained caste, coarse-grained caste, and religion diversity.

Importantly, the low diversity in boards is not simply coincidental or driven by low diversity in

the supply pool of directors. Also, this low diversity is pervasive across states and industries

throughout the sample period. We further show that it varies systematically across firm types such

that lower performance and poorer corporate governance are associated with lower diversity in

boards.

Next, we investigate the relationship between diversity of boards and firm performance. Ex

ante, this relationship is unclear. On one hand, homogeneous board members may not bring a wide

range of perspectives to bear upon the decisions they make for the firm, worsening their advisory

roles. They may also be more prone to cronyism (which refers to their inability to challenge the

firm’s management and have tough conversations needed to improve firm performance), hurting

3



their monitoring role and, hence, the firms they serve. On the other hand, socially homogeneous

directors may have greater trust, which reduces conflicts during strategy execution, thus improving

firm performance.

Regression analysis, therefore, provides us with estimates of the net effect of these mechanisms.

We use four instrumental variable strategies to examine how caste and religion diversity of boards

affects key accounting measures of firm performance and market related variables. To instrument

for diversity, we use the diversity of a firm’s director supply pools, measured as the sets of directors

in the firm’s state and industry. In a second approach, we additionally use as instruments the

distance of a board’s caste/religion composition from that of the supply pool composition. In a

third strategy, we exploit a change in corporate governance requirements that induced changes

in board memberships during our sample period. In a fourth strategy, we use as an instrument

the fraction of a board’s directors who serve on at least one other board whose dominant caste is

different from the directors’ own caste. This instrument, inspired byAdams and Ferreira (2009),

captures the extent to which a board’s directors are exposed to castes other than their own. Results

from all four analyses show that diversity on corporate boards is negatively associated with firm

value and performance.

Finally, our moderation tests (implemented using interaction terms in a regression framework)

provide suggestive evidence for mechanisms through which high caste homogeneity on boards

adversely affects firm performance. In essence, we provide illustrative evidence on the channels

through which caste homogeneity might hamper boards monitoring and advisory roles and thereby

cause poor firm performance. First, we show that firms with homogeneous boards fare even worse

than others during slow GDP growth years. This finding is consistent with the possibility that

caste homogeneous boards’ overlapping external networks and viewpoints inhibits them from

providing novel and useful advisory input to the firm precisely when such advice is needed for

improving firm performance. Next, we show that firms with homogeneous boards perform even

more badly when key board committees (e.g., audit, shareholder grievance, and compensation and

nomination committees) that impact the board’s monitoring role have an over-representation of
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the dominant caste. In addition, there is suggestive evidence that firms with homogeneous boards

perform even more badly when the CEO shares the same caste as the dominant caste on the board.

Taken together, these findings are consistent with the possibility that caste homogeneity makes

it less likely that boards effectively discharge their monitoring role of challenging management’s

actions, thereby leading to poor firm performance. Overall, we interpret these patterns of findings

as consistent with the notion that caste homogeneity on the board causes poor firm performance in

part because homogeneity inhibits the efficacy of boards’ monitoring and advisory roles.

Several studies have focused on how socio-cultural identity shapes networks (Currarini et al.,

2009), hiring (Åslund et al., 2014; Giuliano et al., 2009; Giuliano and Ransom, 2013; Petersen

et al., 2000), and economic exchange in dyads such as lender-borrower, manager-employee, venture

capitalist VC-entrepreneur, VC partners, research collaborators, and teacher-student (Gompers

et al., 2016; Glover et al., 2017; Shayo and Zussman, 2011; Fisman et al., 2017; Bengtsson and

Hsu, 2015; Hegde and Tumlinson, 2013; Claes and Vissa, 2020; Freeman and Huang, 2015; Dee,

2005; Fairlie et al., 2014). Our paper is different from all of these in that we analyze the effect

of social diversity in teams of multiple agents and their joint decisions in high stakes economic

settings.

The literature on corporate governance has also analyzed the effects of board diversity, but the

dimension examined is almost exclusively gender (Adams and Ferreira, 2009; Ahern and Dittmar,

2012; Kim and Starks, 2016; Sila et al., 2016; Bertrand et al., 2018). Terjesen et al. (2009) provide

an excellent review. A few exceptions include Giannetti and Zhao (2019) who use ancestral origins,

Arnaboldi et al. (2018) and Gennaro et al. (2018) who develop a multidimensional diversity index,

and Kramarz and Thesmar (2013) who use shared alma maters of directors. We add to this body

of work by considering the social diversity of directors, as measured by the traditional institutions

of caste and religion. The impact of such deep rooted traditional institutions on board composition

and firm performance has not been previously explored.

This paper also contributes to the literature examining the economic effects of caste. Previous

studies mainly compare socio-economic outcomes of disadvantaged “lower” castes to those of
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advantaged “upper” castes (Hnatkovska et al., 2012, 2013; Iyer et al., 2013; Ghani et al., 2014;

Damodaran, 2008; Thorat and Neuman, 2012; Jodhka, 2010; Varshney et al., 2012). However,

we approach the economic effects of caste through a different lens – does shared caste identity

influence economic outcomes, regardless of whether the caste itself is underprivileged or not? Only

a few studies have taken a similar approach. See Fisman et al. (2017), Munshi and Rosenzweig

(2013), Munshi and Rosenzweig (2016), and Vissa (2011). Besides examining a different economic

outcome, we differ from these studies in a few important respects. First, while they focus on rural

areas, specific cases, start-up ventures or traditional businesses, we show that caste influences

economic outcomes nationally, even in urban, elite, and high-stakes corporate environment typical

of large, established corporates. Our focus on board composition and firm performance also

distinguishes us from Chen et al. (2015) who consider caste proximity between equity analysts

and CEOs and Damaraju and Makhija (2018) who consider caste proximity between CEOs and

firm owners or chairpersons.

The rest of the paper is organized as follows. In Section 2, we describe our data. Section

3 shows that diversity in corporate boards is systematically low. In Section 4, we demonstrate

that social diversity is positively associated with firm performance. In Section 5, we present

instrumental variable analyses to examine the association between social diversity and firm performance.

Section 6 explores the mechanisms underlying our results. Section 7 concludes.

2 Building the Database

We combine data on names and caste and religion identity from matrimonial websites with data on

Indian firms and their boards, as described below.
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2.1 Data from Matrimonial Websites

We develop a novel dataset mapping Indian last names to religions and castes.4 Our approach

exploits two features of Indian society – last names are indicative of caste and religion (Dumont,

1980), and marriages are overwhelmingly intra-religion, with Hindu marriages being intra-caste.

Both aspects are reflected in individual profiles on matrimonial websites, where prospective suitors

self-report their names, religions, and castes (specifically, fine-grained castes).5 We obtain data on

over six million such profiles from three popular matrimonial sites – Shaadi.com, Jeevansathi.com

and Bharatmatrimony.com.6 Specifically, we have information on users’ first and last names, native

language, religion, and fine-grained caste.7 In our final cleaned data, we have 5,447,129 profiles,

spanning 16,637 unique last names, eight religions, five coarse-grained castes, and 471 fine-grained

castes.

The same last name may be associated with more than one religion or caste, often depending on

the geographical region. We exploit the fact that different regions of India have different dominant

languages. Therefore, our mapping from last name to caste is conditioned on users’ self-reported

first language.

We also account for the possibility that the same last name may have several spelling variations.

The vast majority of names in our dataset are words from Indian languages like Hindi, Tamil,

Marathi, etc., whereas the websites from which our data are culled use the English language.

Therefore, we have an English equivalent (not translation) of last names in Indian languages. This

4Our work is one of the first academic exercise that links individual Indian last names to a likelihood distribution

over religion, coarse- (and fine-grained) caste. Online Appendix Section A lists other data sources that collect caste

information.
5Since people want to marry within caste, users who do report their caste have an incentive to report it truthfully.
6In India’s fast evolving socio-economic setting, where the role of traditional kinship networks and local

matchmakers is rapidly diminishing, matrimonial websites act as an alternative to traditional marriage brokers by

nationalizing the pool of prospective spouses. According to a study conducted by KPMG in 2016, the Indian online

matrimonial market was expected to rise from USD 0.11 bn to USD 0.26 bn by the end of 2022, growing at an annual

growth rate of 19%.
7To build a robust mapping, we drop all last names that appear only once in the database.
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may result in multiple English spelling variations of the same last name. To address this, we

use two different word matching algorithms (Levenshtein distance and Ratcliff/Obershelp pattern

matching) to predict the similarity of differently spelled last names. If the similarity predictions

from both algorithms are above a certain threshold, then the two last names are considered to be

the same and their caste mappings are combined.8 This name matching results in groups of similar

sounding last names that have different spellings.

Following this approach, we assign all spelling variants of the same last name (conditional on

same language) a frequency equal to the number of records with that last name in our data.9 We

take all religions and fine-grained castes reported for a last name across all corresponding records

and count their respective occurrences. Dividing the number of times a last name is associated

with a particular caste and religion by the total number of times the last name appears for a given

language in the database gives us the probability with which the last name belongs to a particular

8Our first algorithm is a modified Levenshtein distance algorithm. In this method, a distance measure between two

strings is calculated using a dynamic programming approach, with each replacement letter adding one to the distance

measure. The standard Levenshtein distance measure is appropriate for English words, whereby each difference in

letters between two words contributes equally to the distance measure. However, since we want to match the phonetic

translation of Indian languages, we develop a modified Levenshtein distance algorithm. In this method, differences

in letters that constitute the same sound in Indian languages are assigned a zero distance measure. The final distance

calculated using this algorithm provides a measure of how similar two words are in an Indian language. In our

approach, two words that have a distance of less than three are deemed to have the same spelling in the Indian language

and, hence, be the same name. Our second method is a modified version of the Ratcliff/Obershelp pattern matching

algorithm. This algorithm looks for matches in the longest contiguous matching subsequence of letters in two words

and assigns a matching score. The original algorithm was developed to find sequence matches between two sentences,

and was found to be appropriate for matching words that are phonetic translations from other languages. For our

purposes, if the algorithm provides a match score of greater than 85%, the two last names are deemed to be matched.

As a final step, we consider two last names to be fully matched if both algorithms predict that the corresponding strings

are matched. This approach is borrowed from the concept of bagging used in the machine learning based classification

literature where votes from different classifiers are used together to increase the robustness of the final prediction

(Friedman et al., 2001).
9The resulting average total record count for each last name is 362.68.
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caste and religion . Doing so over all religions/castes associated with a last name gives us the

probabilistic mapping of each last name to religions and fine-grained castes.10 For names identified

as non-Hindu (3070 in number), we assign the corresponding religion instead of caste.

We also map last names to coarse-grained caste. For this, we rely on Government of India

reports, Wikipedia entries, and several other sources to build a mapping from fine- to coarse-

grained caste.11 In our final mapping, last names are associated with an average of 1.57 and a

maximum of 6 religions, with 56.59% of last names being associated with a single religion. The

probabilistic mass is concentrated in the top two most likely religions, with them jointly accounting

for about 99% of the total likelihood on average. As for caste, last names are associated with an

average of 3.6 (10.4) and a maximum of 11 (138) coarse (fine)-grained castes. Table 1 of the Online

Appendix shows the most likely religion, coarse- and fine-grained caste composition in the final

matrimonial sample. Hindus, at 80.69%, form the overwhelming majority of names. Muslims

and Christians, respectively, account for the next highest proportions. Other religions together

constitute about 5% of the sample. This distribution is not far from the religion composition of the

aggregate population of India.12

10In one region of southern India (the state of Tamil Nadu), the last name of an individual is often their father’s first

name. Hence, the last name changes across generational cohorts of a family. For these cases, we map the first name

of the individual to their caste instead of the last name. Though Tamil first names do vary systematically by caste,

we expect the caste mapping of Tamil names to be noisier than the mapping based on last names for the rest of India,

since the latter remain invariant across generations.
11The caste system divides the Hindu society into four hierarchical categories – Brahmin, Kshatriya, Vaishya,

Shudra. There is an additional de facto fifth category – Dalit. Our mapping assigns every last name a probability

mapping over these five categories. For Non-Hindu last names, we assign the corresponding religion as their coarse-

and fine-grained caste. Additionally, we assign “unknown” to names for which we are unable to find a fine- to coarse-

grained caste mapping, or if a fine-grained caste maps to multiple coarse-grained castes.
12According to the 2011 census, Hindus constitute 80% of the population, Muslims are the next largest group

(14.2%), followed by 2.3% Christians. Other religions together account for just over 5% of the total population. The

census does not provide population composition by coarse- or fine-grained caste. In our data, however, we see the

maximum representation of the coarse caste category of Shudra followed by Brahmin. For space considerations, Table

1 of the Online Appendix only reports the percentages of last names for the top eleven most frequently occurring
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2.2 Firm Level Data

We obtain firm-level data from Prowess, a database provided by the Centre for Monitoring the

Indian Economy (CMIE). The data provide information on financials and corporate governance of

large firms, as reported in their annual reports, financial statements, and profit and loss accounts.

The database includes large publicly listed and unlisted firms.13 While the database does not

cover the universe of all firms, those included account for a substantial proportion of economic

activity; in 2009, they contributed 84% of GDP, 55% of exports, 70% of imports, 47% of the total

output of non-agricultural and non-government services sector, and 58% of all corporate and excise

taxes collected by the government. Although the database follows firms longitudinally, most firms

appear in the data only for a few years.

We combine firms’ board members’ data with our last name to caste/religion mapping to

measure boards’ social diversity. To identify the religions and castes of firms’ directors, we match

their last names to those in the matrimonial data, assigning each matched director last name the

same probabilistic distribution over religions and castes as that constructed using the matrimonial

data. We retain only those firm-year observations for which we can (probabilistically) identify the

caste/religion of all board members.14 We also consider only those firm-years that have at least

two directors serving on their boards. In our matched sample, we have 23,819 unique firms with a

total of 576,579 directorships.15

Table 2 in the Online Appendix profiles the caste and religion mapping for directors. For

religion, we see that 69% of directors’ last names are associated with a single religion, and

fine-grained castes in the data.
13As of 31 March, 2009, 7,86,774 companies were registered with the Registrar of Companies, an administrative

arm of the Ministry of Corporate Affairs. Of these, 82,058 were public limited companies and 704,716 were private

limited companies. Prowess contains information on about 24,000 public companies.
14There are a few directors whose names suggest that they may not be of Indian origin. We are unable to match

these names with those in the matrimonial database. These directors are assigned a religion, coarse-, and fine-grained

caste category of “NA.”
15Over 1999-2015, we are able to fully match 63.52% of firm-year boards and 57.11% of all directorships in

Prowess.
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92% names are associated with up to two religions. As expected, the mapping for coarse- and

fine-grained caste is noisier, with 45% (40%) last names associated with a single coarse- (fine-)

grained caste and 85% (65.5%) last names associated with up to five coarse- (fine-) grained castes.

Although the mapping is probabilistic, the probabilities are front loaded. The top two most likely

religions account for 99.5% of the total likelihood, on average. Similarly, the top five most likely

coarse- (fine-) grained castes account for 99.3% and 89% of the total likelihood, on average.

Homophily Index: To measure the degree of boards’ social diversity we calculate the religion,

coarse- and fine-grained caste HHI for every board. The caste/religion HHI for a board is the sum

of squared shares of directors belonging to the various identities represented on the board. A higher

HHI with respect to an identity represents lower diversity, or greater homophily, in a board. For

example, consider a board with five members – three Hindus and one each with the most likely

religion as Muslim and Christian. The religion HHI of this board is 0.44(= (0.6)2 + 2 ∗ (0.2)2).

Continuing with this example, suppose that of the three Hindu board members, the most likely

coarse-grained caste of two of them is Brahmin and the other is Kshatriya. The coarse-grained

caste HHI (replacing coarse-grained caste by the religions of non-Hindu directors) for this board

is 0.28(= (0.4)2 + (0.2)2 + 2(0.2)2). Finally, suppose that the two Brahmin directors have the

fine-grained castes Brahmin Iyer and Pandey, and the Kshatriya director has the fine-grained caste

Khatri. In this case, the fine-grained caste HHI (replacing fine-grained caste by the religions of

non-Hindu directors) for this board is 0.2(= 5∗ (0.2)2). This example illustrates that for the same

board composition, the measure of concentration reduces as the lens of identity becomes finer from

religion to fine-grained caste.

We also use firms’ financial data from Prowess. Refer to Table 1 for definitions of financial and

other variables used in the paper. We deflate all nominal variables by all-India CPI (2001=100). A

few key summary statistics are provided in Table 2. We note that the highest proportions of firms at

both the start and end of our sample period belong to manufacturing, trade, and finance, insurance,

and real estate sectors. Over the entire sample period, firms with fine-grained caste homophily

above the median have poorer average characteristics than the ones with homophily below median.
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For example, the mean real asset value is Rs. 100.82 million for below-median homophily firms

and Rs. 5.3 million for above-median homophily firms. The average % of independent directors

and average board size of firms with below-median caste homophily is larger than that of firms

with above-median homophily.

2.3 Indian Boards Database

Prowess does not identify unique individuals serving as directors. Since more than one director

may have the same name, Prowess cannot be used to identify unique directors. To do this, we use

the Indian Boards Database, maintained by the Prime database group, which provides a unique

identification code for each individual serving as a director, along with the firms on which he/she

serves, for the period 2012-2015. This helps us measure the degree of interlocks across boards as

well as construct an instrument that closely follows Adams and Ferreira (1999). Using these data,

we have information on 17,608 unique directors across 1,501 firms.

3 Diversity in India’s Corporate Boards

In this section, we describe the state of caste and religion diversity in Indian corporate boards.

India’s corporate boards are not diverse – the average homophily index is high, at 0.45 for fine-

grained caste. To assess if this is simply a result of the caste or religion composition of the entire

pool of directors, we compare the observed diversity levels to those in several random simulated

samples. In the first method, we consider all directors across all firms in a year as the potential pool

of directors available to each firm in that year. From this “supply pool” of directors, we randomly

assign directors to each firm, equal in number to its observed board size. We create a hundred

such simulated samples of boards for each year, calculate the mean board homophily for all boards

across the hundred iterations, and compare it to the corresponding mean in the observed data. In

the second (third) method, we define the director supply pool for a firm in a year as the set of all
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directors in that year across all firms in the same state (two-digit industry) as that firm.16

Figure 1 shows the yearly means of firms’ fine-grained caste homophily for the observed and

simulated samples. For the simulated means, we also present the 5% confidence intervals. The

figure presents these means for all three approaches described above: unconditional, conditional

on firms’ state, and conditional on firms’ industry. In all cases, we see that the mean observed

fine-grained caste homophily of boards is significantly higher than the corresponding simulated

mean in every year. Similar results are presented for coarse-grained caste and religion in Figures

1 and 2 of the Online Appendix. Table 3 of the Online Appendix also presents hypothesis tests

for comparisons of observed and simulated homophily means. The t-statistics are large, indicating

that the observed mean homophily is significantly different from the simulated means.

Further results presented in the Online Appendix show that diversity in boards has been persistently

low over time across states and sectors.17 We observe that larger firms (with firm size measured

by assets, sales and profits) have more diverse boards (Figure 7 of the Online Appendix). Figure

8 of the Online Appendix demonstrates that older firms have board members from more diverse

caste backgrounds. Figure 9 of the Online Appendix shows that exporting firms have significantly

more diverse boards, on average, than non-exporting firms. In Figure 10 of the Online Appendix,

we observe lower fine-grained caste diversity among firms that do not belong to business groups

relative to those that do. Figure 11 of the Online Appendix shows that firms with larger corporate

boards have higher caste diversity among their directors.

16As mentioned earlier, we cannot identify individual directors since we do not have unique identification codes for

them. So, we do the simulations by defining the supply pool in two ways. In one approach, we consider every name

as a distinct director, i.e., we consider directorships rather than directors. Alternatively, we consider all occurrences of

the same name as the same individual director. We present results from the first approach in the paper. Results from

the second approach are extremely close and available upon request.
17Figures 3, 4, and 5 of the Online Appendix respectively present state-wise mean fine-grained caste, coarse-

grained caste, and religion HHIs for the first and last years of our sample. While the average homophily stayed high
in most states over the sample period, states did change their relative quartile positions in the overall distribution.
Sectoral average board diversity also stayed low over the sample period (Figure 6 of the Online Appendix). These
figures indicate that no one state or sector drives the lack of diversity on boards observed in the aggregate.
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4 How does social homophily relate to firm performance?

Next, we examine whether and to what extent low caste diversity in firm boards relates to key

measures of firm performance.

Consider the following regression equation:

Pit = β0 +β1Hit +β2Xit +β3Bit +β4I jt +δ1I j +δ2Tt + εi jt (4.1)

where Pit denotes the value or performance of firm i in year t, Hit , the key variable of interest, is

the fine-, coarse-grained caste or religion homophily of firm i’s board in year t, Xit is a vector of

time varying firm characteristics, Bit is a vector of time varying board characteristics, I jt denotes a

vector of time varying industry characteristics, I j denotes a vector of two-digit industry (National

Industrial Classification (NIC) 2008) fixed effects, and Tt is a vector of year fixed effects. We

cluster the standard errors by year and industry (two-digit) and correct them for arbitrary heteroskedasticity.

Our dependent variables (Pit ) are operating income relative to sales in natural logs (accounting

measure), and Tobin’s Q and firm volatility (market based indicators). Operating income is defined

as the difference between sales and operating expenses. Tobin’s Q is calculated as the market value

of a firm divided by the replacement value of the firm’s assets (where we proxy replacement value

with the book value of assets). Volatility is measured as the standard deviation of returns on a

firm’s security over a year.18 19

Firm level control variables (Xit) include firm age, firm size, tangibility, book leverage, and

indicators for whether the firm is listed on the stock market, whether it belongs to a business group,

18We measure Tobin’s Q and firm volatility in two ways. One measure uses stock prices of the entire year between

two annual reports and the other uses stock prices for a month around the reporting date. We present results for the

former but results remain close with the latter method. Some firms’ stocks are traded on the National Stock Exchange

(NSE), and some are traded on the Bombay Stock Exchange (BSE), and some on both. Throughout the paper, we use

firm returns at NSE when their stocks are traded on only NSE or both, and BSE when they are only traded on BSE.

Results using BSE returns for firms whose stocks are traded on both markets are close.
19We also use two additional accounting measures of firm performance – operating cash flow and profits (both

relative to sales and in natural logs) and find qualitatively similar results for how they associate with board diversity.
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and whether it is an exporter. We define a firm’s age as the number of years since incorporation of

the firm. Firm size is measured by real assets (in natural logs). Tangibility is defined as the fraction

of tangible assets in the total assets of a firm. Book leverage is calculated as the ratio of the total

debt of a firm to its total assets.20

Board characteristics (Bit) include size of the board and its square, where size of the board

is defined as number of directors on the board of a firm in a year. Coles et al. (2008) find that

big firms, which have greater advising requirements, have larger boards than small firms. They

also find that the relation between Tobin’s Q and board size is U-shaped. Therefore, we include a

quadratic in board-size across all regressions in our analysis. Different social groups have different

levels of cohesion or sense of affinity. To account for this we include a vector of indicator variables

to control for the dominant coarse-grained caste (for Hindus) and religion (for non-Hindus) on

the firm’s board. The dominant caste/religion of the board is the most likely caste/religion for the

largest number of board members.

Time varying industry characteristics (I jt) include market-concentration of the industry (measured

as the three-digit NIC HHI at the national level), proportion of business group firms in the industry

(three-digit NIC), and the shares of firms in the industry (three-digit NIC) with a particular dominant

religion/coarse-grained caste.21 Including the industry’s market-concentration helps us control for

the competitiveness of the industry which can influence a firm’s performance. Controlling for the

proportion of business group firms in the industry allows us to account for the possibility that there

may be firms with close ties that adopt similar practices, which, in turn, affect a firm’s performance.

Controlling for the shares of firms in an industry with various dominant religions or coarse-grained

castes allows us to account for the caste/religion composition of firms in the industry.

In the above regression, β1 captures the association between a board’s r caste or religion

homophily and firm performance. We present estimates of this coefficient as obtained from fixed

effects regressions in Table 3. Columns (1) shows results for the association between fine-grained

caste homophily of boards and the accounting measure of firm performance – log (operating

20All financial variables are winsorized at 1% and 99% for the entire sample period.
21Alternatively, we also estimate industry HHI at two-digit NIC-state level. Results remain close.
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income/sales). Columns (2)-(3) present analogous results for homophily and market based measures

– Tobin’s Q and volatility, respectively. We observe that firm performance measures are worse for

firms with less diverse boards, i.e., those with higher homophily. A one unit increase in fine-

grained caste homophily is associated with 0.26 log points decline in operating income relative to

sales. Tobin’s Q is also negatively associated with homophily. Higher board homophily is also

significantly correlated with greater stock market volatility for the firm. A one unit increase in

fine-grained caste homophily is associated with a 0.008 increase in the standard deviation of the

firm’s stock market returns. The corresponding associations between coarse-grained caste and

religion homophily and firm outcomes are similar, although the estimated coefficients are smaller

in magnitude (See Tables 4 and 5 in the Online Appendix).

5 Instrumental Variable Analysis

The fixed effects estimates of β1 presented in Table 3 (and Tables 4 and 5 in the Online Appendix)

are not causal since homophily is an endogenous regressor. The endogeneity can result from both

omitted variable bias and reverse causality. An unobservable time varying firm characteristic (for

example, adoption of new management practices) can drive both homophily and firm outcomes.

Firm performance can also influence homophily. For instance, as a firm’s value grows, it may

become increasingly prestigious for directors to serve on its board. This can influence board

composition.

To overcome this endogeneity, we employ four instrumental variable strategies. In the first

approach, we use two instruments: (1) the caste/religion HHI for all directors in the two-digit

industry that the firm belongs to and (2) the caste/religion HHI for all directors in the state where
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the firm is located.22 23 These two variables provide us a measure of the caste/religion composition

of the set of directors that constitute the firm’s “supply pool”, as described in Section 3.1. In the

second approach, we augment our list of excluded instrumental variables with: (3) the Euclidean

distance of the vector representing the board’s caste/religion composition from that of the full set

of directors in the corresponding industry and (4) the Euclidean distance of a board’s caste/religion

composition vector from that of the full set of directors in the corresponding state. In the third

approach, we construct an instrument that exploits changes in board memberships necessitated by

a set of requirements announced by the Securities and Exchange Board of India (SEBI), commonly

referred to as “Clause 49.” In the fourth approach, similar to Adams and Ferreira (2009), we

instrument for board homophily with the fraction of the firm’s directors with board membership in

at least one other firm whose dominant caste is different from that of the directors’ own caste.

In the following sub-sections we describe each of the instrumental variable strategy in greater

detail and present associated results.

5.1 Approach 1: Homophily of Industry and State Director Supply Pools

Industry and state director caste HHIs are relevant excluded instruments since a firm’s board

composition may be similar to that of other firms in the same industry or state. Previous studies

have shown that both industry and geography influence the supply of directors that firms can choose

from (Knyazeva et al., 2013; Dass et al., 2013). We show that this holds in our setting too by

22A more dis-aggregated classification is unsuitable for two reasons. First, directors may not serve on closely

competing firms’ boards due to conflict of interest. Second, the narrower the classification level, the fewer the number

of firms in each industry so that the influence of each firm in determining the overall pool of directors in the full

industry may be high, invalidating the instrument. A less dis-aggregated classification level, on the other hand, is

undesirable as it will not yield enough variation in the industry level homophily index.
23We measure homophily of state and industry level directors in two ways. In the first approach, each name is

considered to represent a distinct director. In doing so, we effectively measure the homophily of directorships rather

than unique directors. In the second method, we assume that all occurrences of the same name represent the same

unique director and measure homophily using unique names in a state/industry. In the paper, we present results using

the first approach. Results using the second approach are extremely close.
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documenting that (a) a non-negligible proportion of a firm’s directors are also directors of other

firm(s) in the same industry and state, and (b) the caste/religion composition of directors on firm

boards is very similar to that in the industry or state. Table 6 of the Online Appendix documents

within-industry board interlocks for one-digit industries for the year 2015.24 To identify these

interlocks, we use the Indian Boards Database which, unlike Prowess, allows us to identify unique

directors, albeit for a smaller sample of firms. Using these data, we identify a within-industry

interlock if a director on a firm is currently, or has been in the past, a director on at least one other

firm that belongs to the same industry. We then calculate the percentage of all directors in a firm

that are interlocked within-industry. We observe that the average interlocks range from 0% to 31%

across these broad industries, while the maximum degree of interlocks can be as high as 100%.

Looking at two-digit and three-digit industries, we see that interlocks are present even at these

narrower levels, albeit to a smaller degree. The mean interlock in two-digit industries in 2015 is

5.2% (3.4% in three-digit), although the maximum interlock is over 80% in many industries.

Nonetheless, there are several firms with no directors that serve (or have served in the past)

on other firm(s) in the same broad industry. However, even across these firms, the caste/religion

composition of directors is similar to that of directors in the industry. We show this by comparing

the distribution of directors in firms that have below (and above) median interlocks to that of the

industry using two Kolmogorov-Smirnov tests (K-S tests).25 In the first test, we compare the

distribution of the top caste/religion of all the unique directors in the pool of firms with interlocks

below (and above) median to that of the entire industry. In the second set of K-S tests we compare

the distribution of the dominant caste/religion of firms with below (and above) median interlocks

to that of all firms in the entire industry. Results for fine-grained caste composition from these tests

are presented in Table 7 of the Online Appendix. The table shows that for one-digit industry, we are

unable to reject the null hypothesis that the samples of directors in firms below (and above) median

24For space considerations, we present this evidence only for 2015. Similar results hold in other years of our

sample period.
25The Kolmogorov-Smirnov test (K-S test) examines the null hypothesis that two samples are drawn from the same

continuous, one dimensional probability distribution.
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and the aggregate industry are drawn from the same distribution. The same conclusion is reached

when we alternatively look at the samples of firms according to their dominant coarse-grained

caste and religion.

The validity of using industry and state director caste HHIs as the excluded instruments is

also plausible for several reasons. First, to the extent that industry and state level homophily

indices are associated with some unobservable characteristics of the industry or state that can

have an independent effect on firm performance, that possibility is controlled for by including

industry and state fixed effects. Note, however, that we are unable to include both sets of fixed

effects simultaneously, in addition to year fixed effects and other time-invariant firm characteristics

including listing and export status. This is because, the number of firms within the resulting cells

is often small so that we do not have enough variation left in a large proportion of cells in the

samples. Second, as explained above, we define the industry broadly at the two-digit level. The

number of firms in a two-digit industry tends to be large, so that any single firm is unlikely to

strongly influence homophily among the set of directors in the entire industry. Analogous intuition

applies to the state-level homophily index.

Third, we control for several other firm and industry characteristics in our regression to ensure

that the excluded instruments only affect firm performance through board diversity or through their

correlation with included controls. Directors and firms could match in an assortative manner based

on factors such as reputation, causing an omitted variable bias invalidating the instruments. We

measure firm performance variables relative to size (as proxied by firm sales) and additionally

control for firm assets. We also include other firm characteristics – it’s listing and exporting

status, leverage, tangibility, age, whether it belongs to a business group and the dominant coarse-

grained caste of the firm. This last firm characteristic also helps account for the possibility that

some caste/religion groups are more cohesive than others such that diversity may have different

implications for firm performance. In a robustness check, we split our sample into sub-groups of

firms dominated by various coarse-grained castes (for Hindus) and religions (for non-Hindus).26

26To control for firm ownership beyond whether it belongs to a business group, in one specification we additionally
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We also control for industry characteristics to account for the possibility that the industry is

dominated by similar castes or closely related firms or has low competition. In particular, we

control for industry’s market competition, proportion of business group firms, and the shares of

firms dominated by various castes or religions. All of these could be related to both supply pools

and individual firm performance. In another robustness check, we adjust for industry by taking

differences of firm performance variables from the corresponding industry median and regressing

them on the above-mentioned control variables.

Results: Table 4 Panel (B) (columns (1), (2) and (3)) presents the first stage results, showing

coefficients only for the excluded instruments (fine-grained caste homophily levels of the industry

and state director supply pools for a given firm). Since the samples differ somewhat due to missing

observations for the second-stage dependent variables, there is a different first stage regression

equation estimated for each of the three dependent variables that we consider. The table shows that

both instruments are strongly and significantly positively associated with an average firm’s board

homophily. The corresponding first stage F-statistics are above 10, indicating that the instruments

explain a significant proportion of the variation in the endogenous regressors. Online Appendix

Table 8 Panel (B), presents similar first stage results when the first stage dependent variables are

coarse-grained caste and religion homophily of boards, respectively.

Table 4 Panel (A) (Columns (1), (2) and (3)) presents second stage results. The estimated

coefficients on fine-grained caste homophily show that all performance measures are worse when

boards are less diverse. For example, Tobin’s Q falls by 2.32 points when fine-grained caste

include whether the firm is a family firm, percentage of major equity investments coming from institutional investors,

and the proportion of promoters on the board. Due to data limitations these variables are measurable only for a

considerably smaller number of firms. Second stage results for the second IV approach show that lower diversity in

boards relates to significantly worse firm performance. We find that CEO duality is negatively associated with firm

performance and that a firm that has greater institutional inverstors is associated with better firm performance. A one

unit increase in fine-grained caste homophily leads to almost 0.28 log points drop in operating income and 0.22 point

drop in Tobin’s Q.
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homophily increases by one unit. Volatility also increases 0.007 points, although the estimate

is not statistically significant. Similar results for coarse-grained caste and religion homophily are

presented in Table 8 Panel (A) of the Online Appendix.

Industry Adjusted Regressions: In our main regressions, to ensure validity of our instruments

we control for several industry characteristics that can influence both our instruments and firm

performance. We conduct an alternative robustness check wherein we use industry-adjusted firm

performance measures as our dependent variables. For this purpose, we take the difference of all

firm performance variables in each year from the corresponding industry (two-digit NIC) medians

in that year and regress these on the same regressors as in equation (4.1). Note that we drop

industry-fixed effects in this specification since fixed effects would de-mean all variables by the

industry mean, invariant across years.

Columns (4), (5) and (6)) of Table 4 present the industry-adjusted first and second stage results

for the first IV approach for fine-grained caste homophily.27 In Panel (B) we see that homophily of

industry and state supply pools of directors are strongly and significantly positively associated with

an average firm’s fine-grained caste homophily. First stage F-statistics are above 10 in all cases.

Table 4 Panel (A) presents the second stage results. The estimated coefficients on fine-grained

caste homophily show that all performance measures are worse when boards are less diverse. For

example, Tobin’s Q falls by 3 points when fine-grained caste homophily increases by one unit.

5.2 Approach 2: Euclidean Distance between Caste Composition of Firm’s

Board and Industry and State Director Supply Pools

In our second instrumental variable approach, we additionally use the distance between a firm’s

board and its industry/state with regard to their caste/religion composition. Note that several

different compositions can yield the same homophily index. So whether a firm’s board composition

is similar to that in its industry/state can be determined not only by comparing its overall homophily

27Results for coarse-grained caste homophily and religion are available upon request.
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index with that of the industry/state but also its underlying composition. The larger this distance,

the less similar is the firm’s director composition to that in the industry/state. Since these additional

Euclidean distance based measures vary across firms (and over time), instead of only across

industries or states, the relevance of our set of instruments also increases. Table 9 of the Online

Appendix demonstrates that Euclidean distances between firms and industry/state level fine-grained

caste composition of directors vary considerably, but are generally quite small. Panel A of the table

shows key moments of the distances between firms’ director composition and industry director

composition for four years over the sample period. We see that the distribution of these distances is

quite stable over time. In all years, the mean distance is slightly larger than the median, indicating

that the distribution has a heavier right tail. Relative to the magnitudes of these distances, the

standard deviation is quite large, suggesting considerable variation within years. Similar patterns

are evident for distances between firm and state director compositions (Panel B).

The Euclidean distance between a board’s caste/religion composition and that of the aggregate

set of directors in the corresponding industry or state also meets the exclusion criterion. The

reasons described above for the validity of the industry and state-level homophily indices also

apply to the distance measures. We do an additional robustness check to further account for the

possibility that firm performance itself may influence Euclidean distance of its board from the

supply pools. We split the sample into firms that are above and below the industry median of

a performance measure and estimate the same regression for these sub-samples. We also assess

firm performance association with caste homophily for different dominant caste sub samples. This

allows us to account for the possibility that different castes may have different levels of cohesion.

Results: We present results from this second instrumental variable approach, in which the excluded

instruments are the homophily of industry and state level director supply pools as well as the

distance between the caste composition of these supply pools and that of individual boards. Table

5 Panel (B) (Columns (1), (2) and (3)), shows the first stage results. We observe that greater

homophily in both industry and state supply pools is significantly positively correlated with an
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average firm’s board homophily. Greater distance from the industry/state caste composition of

directors is also associated positively and significantly with an average firm’s board homophily.

The F statistics are also large, indicating that these excluded instruments are highly correlated with

our endogenous regressor.

Second stage results are presented in Table 5 Panel (A) for fine-grained caste homophily and in

Online Appendix Table 10 Panel (A), for coarse-grained caste and religion homophily, respectively.

We find similar results as in the first IV strategy. Specifically, we see that fine-grained caste

homophily is associated with significantly worse accounting and market based measures of firm

performance and significantly greater firm risk. Greater coarse-grained caste homophily is also

associated with worse firm outcomes. Similar results are observed for religion homophily and firm

performance, although they are less precisely estimated.

Industry Adjusted Regressions: Like in our first approach, we conduct an alternative robustness

check wherein we use industry-adjusted firm performance measures as our dependent variables.

Table 5 (Columns (4), (5) and (6)) presents the first and second stage results for the second

IV approach after industry adjustment for fine-grained caste homophily. From Panel (B) of the

table we observe that homophily of industry and state supply pools of directors are strongly

and significantly positively associated with an average firm’s fine-grained caste board homophily.

The excluded instruments are significantly positively associated with firm’s fine-grained caste

homophily. Table 5, Panel (A) shows the second stage results. The estimated coefficients on

fine-grained caste homophily show that all performance measures are worse when boards are less

diverse. For example, Tobin’s Q falls by 0.256 points when fine-grained caste homophily increases

by one unit.

Above and Below Median Firms: We include several control variables to ensure exclusion

restriction of the Euclidean distance based IVs. It is still possible that poorly performing firms are

unable to hire directors from beyond their already represented castes/religions, thereby affecting
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the distance between the boards’ and supply pools’ caste compositions. In that case, the exclusion

restriction would not hold. To address this possibility, we split our sample into two sub-groups of

high- and low-performing firms identified as those above and below the industry (NIC two digit)

median for that performance measure in that year. Table 6 presents second stage results for firms

above and below the median for the second IV strategy. The table also shows the F statistics from

the first stage regressions. We observe that the excluded IVs are highly correlated with board

caste homophily in both sub-groups (above and below median). We also find that for both high-

and low-performing firms, all measures of performance are worse when boards are less diverse.

The magnitude of coefficients on board homophily are higher for high-performing firms. These

findings demonstrate that our results hold even after accounting for the possibility that our excluded

instruments may be correlated to both performance and diversity.

Caste Sub-Samples: We recognize the possibility that different social groups may have different

levels of cohesion or sense of affinity. This has two implications for our measure of board diversity.

First, the same HHI number may reflect different levels of social diversity since more cohesive

caste or religious groups may have less social diversity than others. Second, greater cohesion

within a caste group may result in less variation in caste homophily measures for boards with

that as dominant caste. It is then possible that the results that we obtain may be driven by firms

dominated by those castes that are less cohesive.

To address both possibilities, we divide our sample into eleven sub-samples of firms dominated

by various coarse-grained castes (for Hindus) and religions (for non-Hindus). We present results

for four coarse-grained castes and one non-Hindu religion (Jain). These groups have substantial

numbers of firms in our data. The remaining groups do not have a large enough number of firms to

yield precise estimates or high first-stage F statistics in our second instrumental variable strategy.

Table 7 shows the first and second stage results for this strategy for the five sub-samples. We

observe that the excluded instruments are positively and significantly associated with board fine-

grained caste homophily across all sub-samples and firm outcomes. For each sub-sample, we
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also observe that operating income and Tobin’s Q are significantly negatively and volatility is

significantly positively associated with fine-grained caste homophily. These results demonstrate

that even though there may be heterogeneously cohesive caste and religious groups, our main

results are not driven by any particular group(s).

5.3 Approach 3: Clause 49

In a third approach, we exploit board membership changes induced by firms complying with Clause

49 of a new set of corporate governance regulations announced by the Securities and Exchange

Board of India (SEBI) that went into effect in February 2000. Among other things, the new

requirement was for firms to have at least 50% of their board be comprised of non-executive

members. The compliance deadlines differed for different groups of firms; March 31, 2001 for

Group 1 – the largest (“Group A”) companies listed on the Bombay Stock Exchange (BSE) and

National Stock Exchange (NSE) and S&P CNX Nifty Index companies, March 31, 2002 for Group

2 – other companies with paid-up share capital of at least Rs. 100 million, or net worth of at least

Rs. 250 million, at any time in the firm’s history, March 31, 2003 for Group 3 – firms with paid-

up share capital of at least Rs. 30 million, and Group 4 – any newly listed or re-listed firms at

the time they get listed. Clause 49 did not apply to older firms with lower net worth or paid-up

capital. To construct the instrument, we closely follow Helmers et al. (2017) and use a regression

discontinuity design where we compare firms just below and above the threshold of 50% board

members being non-executive along with whether they were required to comply with the clause

requirements. Therefore, the treatment depends on the interaction of whether a firm was required

to comply and whether a firm was below the threshold of 50% non-executive directors. Similar to

Helmers et al. (2017), our first stage equation is:
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Hit = α0 +α1BTit ∗ I(Group1)i +α2BTit ∗ I(Group2)i +α3BTit ∗ I(Group3)i +α4BTit ∗ I(Group4)i

+ α5BTit +α6I(Group1)i +α7I(Group2)i +α8I(Group3)i +α9I(Group4)i

+ β1NonExecPropit +β2(NonExecPropit)
2 +β3ShareCapitalit +β4(ShareCapitalit)2

+ β5NetWorthit +β6(NetWorthit)
2 +β7(NonExecPropit ∗ShareCapitalit)

+ β8(NonExecPropit ∗ShareCapitalit)2 +β9(NonExecPropit ∗NetWorthit)

+ β10(NonExecPropit ∗NetWorthit)
2 +δ1Xit +δ2I jt +δ3I j +δ4Tt + εi jt (5.1)

where BTit denotes a binary variable that equals 1 if firm i is below the 50% non-executive

directors threshold in year t and 0 otherwise, I(GroupN) are binary variables for whether a firm

i is in a group of firms required to comply with Clause 49, for N = 1,2,3,4, NonExecPropit is a

continuous variable measuring the proportion of non-executive members on firm i’s board in year

t, NetWorthit is the net worth of firm i in year t and ShareCapitalit is firm i’s paid up share capital

in year t.28 The remaining control variables are as in equation (4.1). Note that the coefficients

on the excluded instruments indicate the intent-to-treat since there may not be perfect compliance

with the regulation. To estimate this regression, we build a longitudinal sample of firms for the

period 1999-2007 such that we can observe a firm for at least two consecutive years. We cut off

the sample period in 2007 since in 2008, a new requirement around independent directors was

included in the amended Clause 49 which would induce other changes in board membership that

would be correlated with the changes we are focusing on. Following Lee and Lemieux (2010) and

Helmers et al. (2017), we include all firms in the sample but additionally include polynomials of

the continuous running variables and their interactions as shown in the equation above. We report

results for a quadratic polynomial.29

28Note that Group 2 firms were those with at least Rs. 250 million in net worth at any time in their histories to
comply. Thus, for Group 2 firms, for the first year in our sample period, we look into each firm’s records in all previous
years and take the maximum net worth across those years.

29We also estimate results for firms falling in narrow bandwidths around the cutoff of 50% non-executive directors.
The main coefficient of interest (on board homophily) remains qualitatively similar but the instruments are weak for
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The regulation only specified the percentage of non-executive directors that a firm must have.

So the firms were free to choose directors of any caste or religion. The directors that they hired

to comply with Clause 49 would influence the board caste/religion homophily, our endogenous

regressor. Exclusion restriction on this set of instruments is also plausible given the regression

discontinuity design. We further include controls to ensure the validity of the instrument. The

choice of who to hire may be correlated to the industry caste composition, industry competition,

and other observable or unobservable industry characteristics which also matter for firm performance.

Thus, we include industry fixed effects, industry HHI, proportion of business group firms in the

industry and shares of firms dominated by various coarse-grained castes/religions. Board hires

may also be impacted by several firm characteristics that correlate with performance. We also

control for these firm characteristics as described earlier for equation (4.1).

Results: We present first stage F statistics and second stage results from this third IV strategy

in Table 8. The regression discontinuity based set of excluded instruments is highly correlated

with the board’s fine-grained caste homophily, as evident from the high F statistics for all first

stages corresponding to each second-stage dependent variable. Estimates of our main coefficients

of interest show that accounting and market-based measures of firm performance are worse when

boards are less diverse. For the same change in homophily, Tobin’s Q falls and volatility increases

significantly by 4 and 0.2 points, respectively.

5.4 Approach 4: Exposure to Diversity Outside the Board

In our last strategy, we construct an instrument similar in spirit to the one developed by Adams and

Ferreira (2009). In that study, the authors examine the firm performance effects of gender diversity

on the board, an endogenous regressor. They instrument for the latter by calculating the fraction

of a firm’s male directors that serve on other boards that have female directors. The intuition is

that connections of a firm’s male directors with female directors on other boards is likely positively

some of these smaller samples for some performance variables.
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correlated with gender-diversity on the firm’s board. Following this logic, we measure the fraction

of a firm’s directors who serve on at least one other board whose dominant fine-grained caste is

different from their own. We expect such exposure to caste diversity to be negatively correlated

with caste homophily on the firm’s board, our endogenous regressor.

Several control variables help us ensure the validity of this instrument. Directors’ exposure to

other castes may itself be influenced by the caste composition of the industry or other characteristics

of the industry, both of which correlate with firm performance. To account for these possibilities,

we include industry fixed effects, industry’s HHI, the share of group firms in the industry, and a

vector of shares of firms in the industry dominated by various coarse-grained castes (for Hindus)

and non-Hindu religions. Several firm characteristics that influence firm performance may also

drive the connectedness of the board. Thus, we include a vector of several firm characteristics

as described earlier for equation (4.1) and, additionally, control for the total number of other

directorships held by the directors of the firm.

Note that construction of this instrument relies on information in the Indian Boards Database.

Using these data we can identify which other firms’ boards a director serves on and then measure

the dominant castes of those boards. Based on the information available, we are able to calculate

this instrument only for 936 publicly traded firms.

Results: Table 9 (Panel B) presents the first stage results. The table shows that the instrument

is strongly negatively correlated with firms’ board homophily and that the first-stage F statistic is

also large across all regressions corresponding to the various second stage dependent variables.

Table 9 (Panel A) presents the second stage results for this IV approach. We observe that operating

income and Tobin’s Q are negatively associated with caste homophily of the board, although the

coefficients are imprecisely estimated. Firm volatility significantly increases by 0.047 points with

a one unit increase in board caste homophily.

On the basis of our detailed and rigorous empirical analyses, we conclude that lack of diversity

on firm boards is negatively associated with key firm outcomes.
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6 Possible Mechanisms

Our results demonstrate that social diversity of a firm’s directors is associated with poor firm

performance. This may happen because such diversity can affect directors’ viewpoints, information

sets, or group dynamics, which ultimately have a bearing on their monitoring and advisory functions.

Homogeneous directors may have overlapping networks, perspectives and information sets, which

can impair their advisory role. Socially homogeneous boards may also be characterized by cronyism,

with directors not challenging each other and the management sufficiently. This can limit their

ability to monitor and advise well. These phenomena can worsen board decisions and, in turn,

firm outcomes. However, homogeneous boards can also prove beneficial for the firm since socially

proximate directors may have more agreeable group dynamics and fewer interpersonal conflicts

leading them to function efficiently. The relative strengths of these channels determine the net

effect of board homogeneity on firm performance. In this section, we use available data to explore

some of these channels.

Role of Board during slow economic growth years: During periods of challenging macroeconomic

conditions, directors’ advisory role, such as providing novel perspectives to address business

problems as well as opening doors to new business opportunities via their networks, becomes

particularly important for firm performance. Because of similar or overlapping viewpoints and

networks, we expect that boards with high levels of caste homogeneity are less likely to provide

effective guidance to the firm just when it is sorely needed. This reasoning implies that firms with

homogeneous boards are likely to suffer more in terms of performance during economic slowdown.

We explore this possibility by classifying our sample years into high- and low-growth years

based on whether the GDP growth rate in that year was above or below the average growth rate

during the sample period, 1999-2015. We augment our baseline regression with an indicator for

below-average growth year and its interaction with board fine-grained caste homophily. Results

are presented in Table 10. We find that while higher homophily is always associated with poor

performance, firms with higher board homophily perform even worse during years of slow growth.

In such years, a one unit increase in board caste homophily is associated with 0.356 log points
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lower operating income relative to sales and 0.07 points lower Tobin’s Q. This finding is consistent

with our reasoning that high caste homophily on the board, in part, adversely affects firm performance

because it impedes the board’s advisory function. This pattern in the data is thus consistent with

a mechanism whereby board’s social homogeneity is associated with poor firm performance due

to a paucity of novel perspectives on the board to tackle thorny business problems faced by the firm.

Representation on Key Committees: Next, we examine the mechanism that socially homogeneous

boards are less effective in monitoring management – such as challenging the firm’s management

on the formulation and execution of strategy and resultant firm performance outcomes. If this

putative mechanism is indeed operative in our data, we expect that firms with homogeneous

boards will perform even worse when key board committees – audit, shareholder grievance, and

nomination and compensation committees - that impact the board’s monitoring role have an over-

representation of the dominant caste. For this purpose, we calculate the ratio of the proportion

of dominant caste directors on the committee to that in the full board. A ratio higher than one

indicates over-representation of dominant-caste directors on key committees.

We observe that the level of over-representation (defined as the ratio of the proportion of

dominant caste directors on the committee to that in the full board) is somewhat more likely in more

homogeneous boards. For instance, at the beginning of our sample period, the correlations between

board homophily and the level of dominant-caste over-representation on audit, shareholder grievance

and compensation and nomination committees are 0.1, 0.02 and 0.3, respectively. Next, we

augment our baseline regression with indicators for whether these key committees have over-

representations of dominant-caste directors and their interactions with overall board homophily.

Results are presented in Table 10. We find that over-representation of dominant-caste directors

on these important committees is associated with lower operating income and Tobin’s Q and

higher firm risk, although the coefficients are not always statistically significant. Looking at the

interactions of over-representation incidences with board homophily, we find that the negative

association of board caste homophily with firm outcomes is further compounded by such over-
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representation on committees. For example, a one unit higher homophily is associated with 0.637

log points lower operating income relative to sales, 0.607 points lower Tobin’s Q, and 0.075 points

higher volatility when the compensation and nomination committee has over-representation of

dominant-caste directors. Similarly, a unit higher homophily is associated with 0.834 points lower

Tobin’s Q for boards whose audit committee has over-representation of dominant-caste directors.

These results suggest that the negative association of board homophily with firm performance is

more pronounced when directors belonging to the boards’ dominant caste are over-represented

on key committees.30 Such over-representation is suggestive of cronyism and absence of diverse

viewpoints, both of which may impede the monitoring and advising work of the board.

CEO caste: CEO appointment is one of the most important tasks of the board. A socially

homogeneous board characterised by cronyism is more likely to appoint a CEO of the same caste

as that dominant on the board. This may reduce the care or intensity with which the board monitors

the actions of the CEO, thereby worsening firm performance. Our empirical evidence is consistent

with this possibility. We observe that firms with less diverse boards are more likely to have the

CEO belong to the dominant fine-grained caste of the board, with a correlation of about 0.5 at the

beginning and end of our sample period. We also see in Figure 2 that throughout the sample period,

firms with their CEO belonging to the dominant fine-grained caste of the board have substantially

higher average caste homophily than others.

Further, this is associated with worse firm outcomes. To establish this, we regress key measures

of firm performance on an indicator variable for whether the CEO is of the same fine-grained caste

as the one dominant on the board and its interaction with board fine-grained caste homophily, in

addition to all other regressors included in our baseline regression. Results presented in Table

10 show that an average firm with a CEO belonging to the same caste as the one dominant on the

board has lower operating income relative to sales, Tobin’s Q and higher firm risk. Additionally, we

note from the coefficients on the interaction variable of the indicator whether dominant caste CEO
30All other coefficients on the interactions between board caste homophily and over-representation of dominant

caste directors on committees are negative but not precisely estimated.
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is same as the dominant caste with board caste homophily that the perverse association of board

homophily with firm outcomes is worse when the CEO belongs to the board’s dominant caste.

A unit increase in caste homophily of the board is associated with 0.004 points higher volatility

for firms whose CEO belongs to the board’s dominant caste. However, the coefficients on this

interaction term do not indicate a statistically significant compounding of homophily associations

with operating income/sales and Tobin’s Q.

These results provide suggestive evidence that shared caste identity between a large number

of directors and the CEO entails that the directors do not effectively monitor the CEO or do not

sufficiently challenge his/her decisions. Such impairment of the board’s monitoring and advising

functions ultimately harms the firm.31 32

Taken together, our findings paint a picture wherein more homophilous boards are likely to

have overlapping perspectives, networks and information sets, and engage in cronyism. In essence,

greater caste homogeneity at the board level has a deleterious effect on firm performance in our

data due, in part, to the impairment of a homogeneous board’s monitoring as well as advisory role.

7 Conclusion

We build a unique dataset that allows us to map Indian last names to caste and religion and use

it to measure caste diversity among corporate directors. We show that Indian corporate boards

persistently and systematically lack in diversity. Our results demonstrate that the homogeneity

at the board level has a negative association with key measures of firm value and performance.

Through our moderating tests of mechanisms, we infer that homogeneous directors are likely to

have overlapping perspectives, networks and information sets, and possibly engage in cronyism.

31Table 10 presents fixed effect results for the three mechanisms we explore. We find similar results for instrumental
variable approaches 1 – homophily of state and industry director supply pools – and 2 – homophily of state and industry
director supply pools and their Euclidean distance with the caste composition of a firm’s board.,

32We also profile two behavioral outcomes of directors – their attendance rates of board meetings and tenure. Data
show that board caste homophily is positively correlated with meeting attendance rates of dominant caste directors.
While this may indicate cronyism or more agreeable boardroom dynamics, we recognize that the reporting of meeting
attendance by firms is likely to be incomplete and selective. Data also show that more homogeneous boards have
higher tenure for dominant caste directors.
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Consequently, boards’ monitoring and advising functions are impaired, to the detriment of the firm.

Besides developing a potentially highly useful dataset for future studies and highlighting the

importance of board diversity for firm outcomes, our paper has another key takeaway. While much

research, corporate governance laws, and recommendations emphasize gender diversity in boards,

our results demonstrate that socio-cultural aspects other than gender influence firm outcomes.

Recent proposals that urge firms to hire diverse directors along dimensions such as race and sexual

orientation (NASDAQ, 2020), and ethnicity and backgrounds (UK’s Financial Reporting Council,

2018) appear to recognize this.
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Figure 1: Observed vs. Simulated Average Fine-Grained Caste Homophilya

aSource: Prowess, matrimonial data. The three graphs in the figure present the mean fine-grained caste homophily

across firms each year in the observed and simulated samples for three distinct simulation criteria: unconditional,

conditional on firm’s state and on firm’s industry. Details about the simulation methods are provided in Section 3.
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Figure 2: Caste Homophily for Firms with & without CEO of Board’s Dominant Fine-Grained Castea

aNotes: Source: Prowess, matrimonial data. Homophily is averaged over all firms in a year that fall into either

of two groups: those that have their CEO belonging to the same fine-grained caste as that dominant in the rest of the

board, and those where the CEO belongs to a different fine-grained caste.
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Table 1: Variable Definitions

Variables Definitions

Panel A: Firm Variables

Age of firm Number of years since incorporation of firm
Export status Indicator variable: one for exporting firms, zero otherwise
State of registration The Indian state in which the firm is registered
Industry Two or three digit industry; National Industrial Classification (2008)
Listing status Indicator variable: one for firms listed either in the Bombay Stock

Exchange (BSE) or the National Stock Exchange (NSE) at that point
in time, zero otherwise

Assets Book value of total assets in rupees million deflated by the all-India CPI
(2001=100)

Sales Total value of sales in rupees million deflated by the all-India CPI
(2001=100)

Profits Total value of profits in rupees million deflated by the all-India CPI
(2001=100)

Leverage Book value of debt over book value of total assets
Operating income Sales less operating expenses
Tangibility Net property, plant, and equipment over book value of total assets
Tobin’s Q Sum of book value of debt, book value of preferred stock and market

value of common stock over book value of assets. The market value
of common stock is measured in two ways – a. the latest market value
available on or before the reporting date b. the mean market value over
the entire reporting period

Volatility The standard deviation of stock returns of a firm in the entire reporting
period

Panel B: Board Characteristics

Board size Number of directors in the board
Board meeting
attendance

Mean number of board meetings attended by all members of a board
over total number of board meetings
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CEO duality Indicator variable: one if the at least one CEO of a firm is also the chair.

Panel C: Measures of Homophily

Dominant coarse- and
fine-grained caste and
religion of a board

The coarse- and fine-grained caste and religion of the maximum number
of directors of a board. In case of ties, the dominant coarse- and fine-
grained caste and religion is chosen randomly from the tie.

Board coarse- and
fine-grained caste and
religion homophily

Coarse- and fine-grained caste and religion HHI, i.e., the sum of squared
shares of all fine-grained castes (coarse-grained castes, religions)
represented on the board.

Sector coarse- and
fine-grained caste and
religion homophily

Coarse- and fine-grained caste and religion HHI, i.e., the sum of squared
shares of all fine-grained castes (coarse-grained castes, religions) of
directors in an industry. The baseline approach considers each name as a
distinct directorship, even if the name is same. The alternative approach
considers all occurrences of the same name as one unique director.

State coarse- and
fine-grained caste and
religion homophily

Coarse- and fine-grained caste and religion HHI, i.e., the sum of squared
shares of all fine-grained castes (coarse-grained castes, religions) of
directors in a state.The baseline approach considers each name as a
distinct directorship, even if the name is same. The alternative approach
considers all occurrences of the same name as one unique director.

Sector coarse- and
fine-grained caste and
religion Euclidean
distance of a board

Distance between the vector representing the coarse- and fine-grained
caste and religion composition of directors in the industry and the
corresponding vector for the firm board. The baseline approach
considers each name as a distinct directorship, even if the name is same.
The alternative approach considers all occurrences of the same name as
one unique director.
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State coarse- and
fine-grained caste and
religion Euclidean
distance of a board

Distance between the vector representing the coarse- and fine-grained
caste and religion composition of directors in the state and the
corresponding vector for the firm board. The baseline approach
considers each name as a distinct directorship, even if the name is same.
The alternative approach considers all occurrences of the same name as
one unique director.

Table 2: Summary Statistics

Above Median Homophily Below Median Homophily
% Exporters 17.31 34.67
%Group Firms 27.06 41.76
Mean Age 18.35 23.52
Mean Assets (Rupees Millions) 5.3 100.82
Mean Profits (Rupees Millions) 0.53 9.92
Mean Net Tangible Asset Intensity 0.28 0.28
Mean Leverage 1.4 0.96
Mean Return on Assets 0.02 0.04
Mean Tobin’s Q 0.53 0.82
Mean Risk 0.06 0.05
Mean % Independent Directors 2.06 5.58
Mean Board Size 3.98 6.86

Source: Prowess. This table provides basic summary statistics for firms in our sample that have at least two
directors and for which we can assign a caste or religion identity for all directors on the boards.
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Table 3: Fine Grained Homophily and Firm Outcomes: Fixed Effects

(1) (2) (3)

Variables Log(Operating
Income/Sales)

Tobin’s Q Volatility

Fine-Grained -0.263*** -0.186*** 0.008***
Caste Homophily (0.039) (0.046) (0.002)

Board Size -0.030** 0.047** -0.003***
(0.014) (0.019) (0.001)

Board Size Squared 0.002*** -0.001 0.000***
(0.001) (0.001) (0.000)

Industry HHI 0.029 0.059 0.001
(0.059) (0.071) (0.002)

I(Listed) -0.028 -1.390** -0.004
(0.025) (0.686) (0.003)

I(Group Firm) 0.051** 0.180*** -0.005***
(0.025) (0.034) (0.001)

Proportion of Group 0.354 -0.026 -0.006*
Firms in Industry (0.219) (0.103) (0.004)

Observations 46,808 27,163 28,809
R-squared 0.116 0.379 0.465

Notes: This table presents fixed effects results for firm performance variables – log of operating income
relative to sales, Tobin’s Q, and volatility – regressed on board fine-grained caste homophily and other
control variables, and year and two-digit industry fixed effects. Control variables include age, board size,
board size square, leverage, real assets, tangibility, listing status, export status, HHI measured at NIC3
level, whether the firm belongs to a business group, dominant caste of the board, shares of firms with
various dominant coarse-grained castes in the industry, and proportion of group firms in the industry. All
variables are defined in Table 1. All financial variables are winsorized at the 1st and 99th percentiles over
the sample period (1999-2015). Robust standard errors, clustered by industry and year, are in parentheses.
*** p<0.01, ** p<0.05, * p<0.10.
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Table 8: Fine-Grained Caste Homophily and Firm Outcomes: IV Approach 3

(A) Second Stage Results

(1) (2) (3)

Variables Log(Operating
Income/Sales)

Tobin’s Q Volatility

Fine-Grained Homophily -2.912*** -4.079*** 0.180***
(0.381) (0.613) (0.041)

(B) First Stage Results

First Stage F-statistic 20.10 10.25 10.92

Observations 94,167 113,676 115,157

Notes: This table presents first and second stage IV- Approach 3 results for firm performance variables(log
operating income relative to sales, Tobin’s Q and volatility) regressed on board fine-grained caste homophily
and other control variables, and year and two-digit industry fixed effects for instrumental variable approach 3
(Clause 49). Panel (B) presents the first stage results where the excluded instruments are constructed based on
a regression discontinuity design as shown in equation (4.2). Panel (A) presents second stage results. Control
variables include firm age, leverage, real assets, tangibility, export status, three digit industry HHI, whether the
firm belongs to a business group, whether the firm is listed or not, dominant caste of the board, shares of firms
with various dominant coarse-grained castes in three digit industry, and the proportion of group firms in the
industry. All variables are defined in Table 1. All financial variables are winsorized at the 1st and 99th percentiles
over the sample period (1999-2015). The first stage F statistic is the Kleibergen-Paap rk Wald F statistic. Robust
standard errors, clustered by industry and year, are in parentheses. *** p<0.01, ** p<0.05, * p<0.10.

48



Table 9: Fine-Grained Caste Homophily and Firm Outcomes: IV Approach 4

(A) Second Stage Results

(1) (2) (3)

Variables Log(Operating
Income/Sales)

Tobin’s Q Volatility

Fine Grained -0.636 -0.284 0.047***
Homophily (1.202) (1.604) (0.014)

Board Size -0.026 0.054 -0.001
(0.047) (0.051) (0.001)

Board Size Squared 0.001 -0.003 0.000
(0.002) (0.002) (0.000)

Industry HHI 0.487*** 0.546** -0.001
(0.159) (0.272) (0.002)

I(Group Firm) -0.043 0.033 -0.001
(0.054) (0.060) (0.001)

Propn of Group -0.174 -0.149 0.002
Firms in Industry (0.262) (0.294) (0.003)

R-squared 0.097 0.094 0.060

(B) First Stage Results

Share exposed to -0.061*** -0.062*** -0.061***
other castes (0.011) (0.010) (0.011)

First stage F-statistic 28.66 34.96 33.78

Observations 4,381 5,456 5,458

Notes: This table presents first and second stage IV- Approach 4 results for firm performance
variables(log operating income relative to sales, Tobin’s Q and volatility) regressed on board fine-grained
caste homophily and other control variables, and year and two-digit industry fixed effects. Panel (B)
presents the first stage results. Excluded instrument is the fraction of a firm’s directors that serve on the
board of at least one other firm whose dominant fine-grained caste is different from directors’ own fine-
grained caste. Panel (A) presents second stage results. Control variables include age, board size, board
size square, leverage, real assets, tangibility, export status, three digit industry HHI, whether the firm
belongs to a business group, dominant caste of the board, shares of firms with various dominant coarse-
grained castes in three digit industry, proportion of group firms in the industry, and the total number
of other directorships in the board. All variables are defined in Table 1. All financial variables are
winsorized at the 1st and 99th percentiles over the sample period (1999-2015). The first stage F statistic
is the Kleibergen-Paap rk Wald F statistic. Robust standard errors, clustered by industry and year, are in
parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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Table 10: Firm Outcomes and Mechanism Variables: Fixed Effects

Variable Log(Operating Tobin’s Q Volatility
Income/Sales)

Role of Board during
slow economic growth years

Fine-grained caste homophily -0.306*** -0.227*** 0.011*
(0.066) (0.024) (0.006)

I(Below-average growth year) -0.072 1.066*** -0.073***
(0.049) (0.039) (0.005)

I(Below-average growth year)* -0.356*** -0.07* 0.007
Homophily (0.048) (0.020) (0.012)
Observations 27,164 46,754 28,810
R-squared 0.384 0.120 0.466

Representation on Key Committees

Fine-grained caste homophily -1.280*** -2.690*** 0.000***
(0.046) (0.024) (0.000)

I(Over-representation in -0.151 -0.177 0.007*
audit committee) (0.145) (0.149) (0.004)

I(Over-representation in -0.061 -0.021 0.004**
shareholder grievance Committee) (0.142) (0.129) (0.002)

I(Over-representation in -0.140 -0.217** 0.002
compensation and nomination
Committee)

(0.136) (0.054) (0.002)

I(Over-representation in audit -0.689 -0.834* 0.011
committee) * Fine-grained caste
homophily

(0.891) (0.25) (0.024)

I(Over-representation in shareholder -1.848 -1.806 0.029
grievance committee) * Fine-grained
caste homophily

(1.193) (2.087) (0.027)

Continued on next page
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Table 10 – Continued from previous page
Variable Log(Operating Tobin’s Q Volatility

Income/Sales)

I(Over-representation in -0.637*** -0.607*** 0.075***
compensation and nomination
committee) * Fine-grained caste
homophily

(0.014) (0.129) (0.002)

Observations 160 141 160
R-squared 0.682 0.717 0.740

CEO caste

Fine-grained caste homophily -0.150*** -0.203** 0.006***
(0.003) (0.053) (0.002)

I(CEO caste same as dominant -0.012 -0.007 0.001**
caste of board) (0.021) (0.018) (0.000)

I(CEO caste same as dominant caste -0.104 -0.150 0.004***
of board) * Fine-grained caste
homophily

(0.118) (0.136) (0.001)

Observations 29,504 21,513 22,567
R-squared 0.133 0.332 0.472

Notes: This table presents fixed effects results for firm performance variables - log of operating income
relative to sales, Tobin’s Q, and volatility regressed on variables that showcase possible mechanisms,
board fine-grained caste homophily, other control variables, and year and two-digit industry fixed effects.
Control variables include age, board size, board size square, leverage, real assets, tangibility, listing status,
export status, HHI measured at NIC3 level, whether the firm belongs to a business group, dominant caste
of the board, shares of firms with various dominant coarse-grained castes in the industry, and proportion
of group firms in the industry. Variables that showcase possible mechanisms are interaction variables of
variable indicating if the year sees a below average growth year, variable indicating over representation
of dominant caste of the board in major board committees, and variable indicating the caste of the board
is same as that of the dominant caste of the board with board homophily. All variables are defined in
Table 1. All financial variables are winsorized at the 1st and 99th percentiles over the sample period
(1999-2015). Robust standard errors, clustered by industry and year, are in parentheses. *** p<0.01, **
p<0.05, * p<0.10.
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Online Appendix: Diversity in Corporate Boards and

Firm Outcomes

A Other Sources for Caste Mapping

There are few datasets that record castes for names. Most datasets like the decennial Census,

National Sample Survey (NSS) and National Family Health Survey (NFHS) record the government

recognized social categories: Scheduled Caste, Scheduled Tribes, Other Backward Castes and

General. However, they do not identify the Hindu caste identity – varnas and jatis – of individuals.

The Socio-Economic and Caste Census 2011 is the first-ever caste-based census conducted since

the 1931 Census of India. However, its data are not publicly available.

The People of India (PoI) project, undertaken by the Anthropological Society of India in 1985,

records the lists of communities of India drawing upon ethnographic surveys and various official

lists and records. 4635 communities were identified and studied. For each community, a list of

associated last names is available. While comparing our mapping with PoI, we consider each main

community to be a jati. These data have multiple shortcomings rendering them incomparable with

our mapping. First, multiple last names are associated with multiple main communities (jatis), and

the data do not provide any weights or the likelihood of these last names being associated with a

particular jati. For example, the last name Apte is associated with main communities Konkanastha

and Brahmin. However, we do not know the likelihood of Apte being associated with Brahmin.

Next, many identified last names in PoI are not in fact last names; for example- “lodhi rajputa”,

“adi gaura”, “adi-hindua”, or “dasa bhuiryaa”. Further, unlike the matrimony dataset, we do not

1



find many popular last names like Muthuswami, Premji, and Shanghvi (Sanghvi) in the PoI dataset.

Of the last names that are common in both datasets, the community associations provided in many

cases seem inappropriate in PoI. For example, in PoI, the last name Mukherjee is associated with

the following communities: Bengali, Christian, Jogi, Manipuri. But Bengali and Manipuri indicate

regional origin, as opposed to jati or varna. In our mapping, we find Mukherjee to be associated

with jatis including Brahmin Kulin, Brahmin, Brahmin Rarhi, Barendra and Rudraj.

The Indian Human Development Survey collected information about the major jatis in each

village from key informants in the village. These data may have informant bias as information is

not self-reported and not collected or coded at the household level. Finally,Bharathi et al. (2018)

do a comprehensive survey of jatis in rural Karnataka. Our last name to jati mapping is based on

the profiles from the top three matrimonial websites, which are primarily used by urban people.

Hence, comparison of our jati mapping with that of Bharathi et al. (2018) may not be appropriate.
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Figure 1: Observed vs. Simulated Average Coarse-Grained Caste Homophilya

aSource: Prowess, matrimonial data. The three graphs in the figure present the mean coarse-grained caste ho-
mophily across firms each year in the observed and simulated samples for three distinct simulation criteria: uncondi-
tional, conditional on firm’s state and on firm’s industry. Details about the simulation methods are provided in Section
3 of the main manuscript.
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Figure 2: Observed vs. Simulated Average Religion Homophilya

aSource: Prowess, matrimonial data. The three graphs in the figure present the mean religion homophily across
firms each year in the observed and simulated samples for three distinct simulation criteria: unconditional, conditional
on firm’s state and on firm’s industry. Details about the simulation methods are provided in Section 3 of the main
manuscript.
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Figure 3: Average Fine-Grained Caste Homophily Across Statesa

aSource: Prowess, matrimonial data. The map shows the average fine-grained caste homophily for all firms in each
state in the years 1999 and 2015. The color coding represents the quartile position of a state in the distribution of mean
fine-grained caste homophily levels. Higher quartiles indicate higher homophily.
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Figure 4: Average Coarse-Grained Caste Homophily Across Statesa

aSource: Prowess, matrimonial data. The map shows the average coarse-grained caste homophily for all firms in
each state in the years 1999 and 2015. The color coding represents the quartile position of a state in the distribution of
mean coarse-grained caste homophily levels. Higher quartiles indicate higher homophily.
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Figure 5: Average Religion Homophily Across Statesa

aSource: Prowess, matrimonial data. The map shows the average religion homophily for all firms in each state
in the years 1999 and 2015. The color coding represents the quartile position of a state in the distribution of mean
religion homophily levels. Higher quartiles indicate higher homophily.

6



.3
2

.3
6

.4
.4

4
.4

8
.5

2
.5

6
.6

M
ea

n 
Ja

ti 
H

om
op

hi
ly

1999 2001 2003 2005 2007 2009 2011 2013 2015
Year

Agriculture, Forestry and Fishing Mining, Utilities and Construction
Manufacturing Trade
Transport, Accomodation Info. & Communication, Real Estate
Finance, Insurance Professional, Technical and Admin. Services
Health, Educ Arts, Recreation & Others
Diversified

(a) Fine-Grained Caste

.4
.4

4
.4

8
.5

2
.5

6
.6

.6
4

.6
8

M
ea

n 
C

oa
rs

e-
G

ra
in

ed
 C

as
te

 H
om

op
hi

ly

1999 2001 2003 2005 2007 2009 2011 2013 2015
Year

Agriculture, Forestry and Fishing Mining, Utilities and Construction
Manufacturing Trade
Transport, Accomodation Info. & Communication, Real Estate
Finance, Insurance Professional, Technical and Admin. Services
Health, Educ Arts, Recreation & Others
Diversified

(b) Coarse-Grained Caste

.8
2

.8
4

.8
6

.8
8

.9
.9

2
.9

4
M

ea
n 

R
el

ig
io

n 
H

om
op

hi
ly

1999 2001 2003 2005 2007 2009 2011 2013 2015
Year

Agriculture, Forestry and Fishing Mining, Utilities and Construction
Manufacturing Trade
Transport, Accomodation Info. & Communication, Real Estate
Finance, Insurance Professional, Technical and Admin. Services
Health, Educ Arts, Recreation & Others
Diversified

(c) Relgion
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Figure 7: Average Caste and Religion Homophily by Firm Sizea

aSource: Prowess, matrimonial data. Figures (a), (b) and (c) show the average fine-grained caste, coarse-grained
caste and religion homophily levels in firms falling in the four quartiles of assets, sales, and profits, respectively.
Higher quartiles indicate higher levels of the firm characteristic.
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Figure 8: Average Caste and Religion Homophily by Firm Agea

aSource: Prowess, matrimonial data. Figures (a), (b) and (c) show the average fine-grained caste, coarse-grained
caste and religion homophily, respectively, falling in the four quartiles of firm age. Higher quartiles indicate higher
firm age.
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Figure 9: Average Caste and Religion Homophily by Exporting Statusa

aSource: Prowess, matrimonial data. In Figures (a), (b), and (c), respectively, the average fine-grained caste,
coarse-grained caste and religion homophily is averaged over all exporting and non-exporting firms separately.
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Figure 10: Average Caste and Religion Homophily by Business Group Statusa

aSource: Prowess, matrimonial data. Figures (a), (b) and (c) show the average fine-grained caste, coarse-grained
caste and religion homophily levels, respectively, in firms that belong to a business group and ones that do not.
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Figure 11: Average Caste and Religion Homophily by Board Sizea

aSource: Prowess, matrimonial data. Figures (a), (b) and (c) show the average fine-grained caste, coarse-grained
caste and religion homophily levels in firms falling in the four quartiles of board size. Higher quartiles indicate larger
board sizes.
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C Tables

Table 1: Religion, Coarse- and Fine-Grained Caste Composition of Caste Mapping

Religion % Last Names Coarse-Grained Caste % Last Names Fine-Grained Caste % Last Names

Hindu 80.69 Brahmin 18.67 Maratha 4.10
Muslim 8.00 Kshatriya 12.67 Brahmin Iyer 3.88
Christian 6.42 Vaishya 12.83 Brahmin 3.20
Jain 2.30 Shudra 32.05 Sindhi 3.02
Sikh 1.32 Dalit 1.78 Nair 2.84
Parsi 1.15 Unknown Varna 1.35 Arya Vysya 2.46
Buddhist 0.04 Agarwal 2.30
Jewish 0.01 Khatri 1.97
NA 0.08 Vannia Kula Kshatriyar 1.93

Brahmin Deshastha 1.89
Ezhava 1.89

Source: Matrimonial data. This table provides the religion, coarse- and fine-grained caste distribution of last
names included in the final mappings developed by the authors, as described in Section 2. For space considera-
tions, the table only shows the distribution for the top ten most frequently occurring fine-grained castes out of a
total of 471 distinct fine-grained castes that we can identify.

13



Table 2: Religion, Coarse- and Fine-Grained Caste Mapping for Names of Directors

Number of classifica-
tions

% last names with up to
that number of classifi-
cations

Average cumulative
probability associated
with classifications

Religion
1 68.6 95.3
2 92.2 99.5
3 98.0 99.9
4 99.6 100
5 100 100

Coarse-Grained Caste

1 45.1 78.5
2 58.3 90.6
3 68.5 95.8
4 76.9 98.1
5 85.1 99.3

Fine-Grained Caste

1 39.7 67.0
2 49.8 77.8
3 56.5 83.2
4 61.5 86.5
5 65.5 88.8

Source: Matrimonial and Prowess data. This table provides the religion, coarse- and fine-

grained caste distribution of director last names. For space considerations, the table only shows

the distribution for last names associated with up to five fine-grained castes.
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Table 4: Coarse-Grained Caste Homophily and Firm Outcomes: Fixed Effects

(1) (2) (3)

Variables Log(Operating Tobin’s Q Volatility
Income/Sales)

Coarse-Grained -0.238*** -0.120*** 0.006***
Caste Homophily (0.062) (0.042) (0.002)

Board Size -0.024 0.052** -0.004***
(0.016) (0.021) (0.001)

Board Size Square 0.001** -0.002 0.000***
(0.001) (0.001) (0.000)

Industry HHI 0.030 0.058 0.001
(0.059) (0.072) (0.002)

I(Listed) -0.028 -1.384** -0.004
(0.025) (0.680) (0.003)

I(Group Firm) 0.054** 0.184*** -0.005***
(0.025) (0.034) (0.001)

Share of Group Firms 0.353 -0.022 -0.006*
(0.216) (0.103) (0.004)

Observations 46,808 27,163 28,809
R-squared 0.116 0.378 0.464

Notes: This table presents fixed effects results for firm performance variables – operating income relative to sales, To-
bin’s Q, and volatility – regressed on board coarse-grained caste homophily and other control variables, year and two-
digit industry fixed effects. Control variables include age, board size, board size square, leverage, real assets, tangibility,
listing status, export status, HHI index measured at NIC3 level, whether the firm belongs to a business group, dominant
caste of the board, shares of firms with various dominant coarse-grained castes in an industry, and proportion of group
firms in the industry. All variables are defined in the main manuscript. All financial variables are winsorized at the 1st
and 99th percentiles over the sample period (1999-2015). Robust standard errors, clustered by industry and year, are in
parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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Table 5: Religion Homophily and Firm Outcomes: Fixed Effects

(1) (2) (3)

Variables Log(Operating Tobin’s Q Volatility
Income/Sales)

Religion Homophily -0.094* -0.141*** 0.003*
(0.055) (0.045) (0.002)

Board Size -0.007 0.057*** -0.004***
(0.013) (0.021) (0.001)

Board Size Square 0.001 -0.002 0.000***
(0.001) (0.001) (0.000)

Industry HHI 0.035 0.061 0.001
(0.059) (0.072) (0.002)

I(Listed) -0.016 -1.370** -0.004
(0.026) (0.680) (0.003)

I(Group Firm) 0.068** 0.186*** -0.005***
(0.027) (0.034) (0.001)

Share of Group Firms 0.364* -0.017 -0.007*
(0.219) (0.103) (0.004)

Observations 46,808 27,163 28,809
R-squared 0.115 0.378 0.464

Notes: This table presents fixed effects results for firm performance variables – operating income relative to sales, To-
bin’s Q, and volatility – regressed on board religion homophily and other control variables, year and two-digit industry
fixed effects. Control variables include age, board size, board size square, leverage, real assets, tangibility, listing sta-
tus, export status, HHI index measured at NIC3 level, whether the firm belongs to a business group, dominant caste of
the board, shares of firms with various dominant coarse-grained castes in an industry, and proportion of group firms in
the industry. All variables are defined in Appendix A. All financial variables are winsorized at the 1st and 99th per-
centiles over the sample period (1999-2015). Robust standard errors, clustered by industry and year, are in parentheses.
*** p<0.01, ** p<0.05, * p<0.10.
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Table 6: Within-Industry Board Interlocks

NIC
Within-Industry Board Interlocks

Mean Minimum Maximum % Firms with interlocks

Agriculture, Forestry and Fishing 0.05 0.00 0.20 39.29
Mining, Utilities and Construction 0.10 0.00 0.83 44.53
Manufacturing 0.31 0.00 1.00 76.60
Trade 0.09 0.00 1.00 27.08
Transport, Accomodation 0.17 0.00 0.80 63.16
Information & Communication 0.13 0.00 1.00 46.67
Finance, Insurance & Real Estate 0.20 0.00 1.00 66.07
Professional, Technical and Admin. Services 0.00 0.00 0.11 4.17
Education & Health 0.03 0.00 0.31 11.76

Source: Indian Boards database. This table presents proportions of directors of firms that also serve on at least one other firm’s

board in 2015 or in the period of 2012-2014, with that firm belonging to the same one-digit industry.
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Table 7: K-S Test Results Comparing Fine-Grained Caste Distributions of Directors in Firms to Industries

NIC Above Median Interlocks Below Median Interlocks
Test Stat Critical Value Decision Test Stat Critical Value Decision

Directors 1 0.05 0.23 Not Rejected 0.07 0.25 Not Rejected
2 0.07 0.1 Not Rejected 0.06 0.09 Not Rejected
3 0.05 0.04 Rejected 0.04 0.04 Rejected
4 0.12 0.13 Not Rejected 0.05 0.1 Not Rejected
5 0.05 0.16 Not Rejected 0.03 0.14 Not Rejected
6 0.08 0.14 Not Rejected 0.07 0.13 Not Rejected
7 0.06 0.08 Not Rejected 0.1 0.1 Rejected
8 0.35 0.47 Not Rejected 0.04 0.21 Not Rejected
9 0.15 0.37 Not Rejected 0.04 0.22 Not Rejected

10 0 0.32 Not Rejected

Firms 1 0.11 0.65 Not Rejected 0.15 0.72 Not Rejected
2 0.1 0.29 Not Rejected 0.08 0.27 Not Rejected
3 0.04 0.12 Not Rejected 0.03 0.11 Not Rejected
4 0.14 0.37 Not Rejected 0.06 0.28 Not Rejected
5 0.16 0.47 Not Rejected 0.11 0.42 Not Rejected
6 0.05 0.37 Not Rejected 0.05 0.36 Not Rejected
7 0.1 0.26 Not Rejected 0.12 0.27 Not Rejected
8 0.67 1.42 Not Rejected 0.06 0.57 Not Rejected
9 0.75 1.44 Not Rejected 0.11 0.7 Not Rejected

10 0 0.79 Not Rejected

Source: Matrimonial data, Prowess, Indian Boards database. This table presents results from
Kolmogorov-Smirnoff tests comparing the fine-grained caste distribution of firms’ directors to that of
the entire one digit industry, separately for firms that have above- and below-median interlocks in that
industry.
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Table 9: Distance Between Firm and Industry/State Director Fine-Grained Caste Composition

Year 10th Percentile 50th Percentile 90th Percentile Mean Standard Deviation

Panel A: Distance Between Firm and Industry Director Composition

1999 0.32 0.32 0.87 0.54 0.19
2004 0.34 0.34 0.88 0.58 0.2
2009 0.32 0.32 0.82 0.54 0.18
2015 0.31 0.31 0.83 0.54 0.19

Panel B: Distance Between Firm and State Director Composition

1999 0.3 0.3 0.84 0.52 0.19
2004 0.32 0.32 0.88 0.55 0.2
2009 0.3 0.3 0.77 0.5 0.18
2015 0.29 0.29 0.77 0.52 0.19

Source: Matrimonial data, Prowess. This table shows moments for the Euclidean distances between the fine-

grained caste composition of firms’ directors and that of the set of directors in the same two-digit industry

(Panel A) or state (Panel B).
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