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I explore the market structure of the Indian banking industry and its implications for de-
signing policies. My main chapter (Chapter 2) analyses how multi-market contact between
banks (measured as overlap between banks across different marketplaces) affects the market
structure. I find evidence of an oligopolistic market, with a dominant bank.

In Chapter 1, I measure the competition in the Indian banking industry using the Lerner
index and Boone indicator. I construct a unique dataset of base rates of banks at a quarterly
cadence to estimate different measures of competition in the market. Past studies have used
imputed price of loans, calculated as the ratio of interest earned over total amount of loans
and advances. Such an approach has its limitations when banks experience large amount of
non-performing loans and advances and leads to lower imputed prices even when the actual
price of loans has not decreased. I address this shortcoming by using the dataset of bank-

wise quarterly base rates. I find competition is decreasing in the banking industry during

i



the sample period whereas using imputed price of loans shows increasing competition.

In Chapter 2, I empirically test for evidence for the theory of mutual forbearance or the
linked oligopoly theory. The theory states that firms compete less aggressively with each
other in a given market if they fear retaliation from rivals in other markets where they both
operate. There are two main results in this paper: (1) I look at whether multimarket contact
between banks in India due to geographic overlap of branches affects bank profitability.
Using a bank-level fixed effects model for a sample of 110 unique banks between 2005-
2021, T find evidence supporting the theory of mutual forbearance. (2) I use a Bresnahan-
Lau structural model framework to estimate the market structure parameter for the Indian
banking industry. Defining markets at the state-level and focusing on the market for credit for
the same time period, I estimate these structural parameters using a simultaneous, non-linear
3SLS system of equations with instrumental variables. The estimated structural parameters
indicate that the market represents one where prices (interest rates for loans) are set under
joint profit maximization. I argue that rather than a monopoly market, the banking market
is characterized by a dominant bank who sets the market price and the remaining banks
who set prices based off the residual demand curve. This is based on the data on market
share, where the largest bank has a market share of at least 16% throughout the sample
period (irrespective of whether market share is measured in terms of deposits, credit, assets
or number of branches).

Chapter 3, explores the different determinants of access to formal finance as well as
its usage at the household and individual level in India. Using a nationally representative
survey data covering 2018, I find significant differences (economically and statistically) in

terms of gender in access to and use of formal finance. At an individual level, I find that
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women are 29% less likely to have a bank account relative to men. Further, at the level
of the household, households headed by females are 9% less likely to have accessed credit
from a formal source relative to households headed by men. I apply Cragg’s Double Hurdle
model and find evidence of the gender disparity in the intensity of use of credit from formal
sources. Households headed by women use 29.9% less credit from formal sources and 10.6%
credit from informal sources compared to households headed by men. Existence of gender
disparities in access and use of finance call for greater attention while devising policies to
increase financial inclusion and avoid accentuating these disparities.

Findings from the first two chapters indicate that the policy to expand branches could
be counter-productive in improving financial access. Expansion of branches can increase
multi-market contact, which reduces the competition in the market and can lead to higher
interest rates on credit. In the third chapter, I find differences in access to and use of formal
financial resources by gender, caste (social group), religion, education, and place of residence.
Increasing branch networks can have the unintended effect of worsening financial access to
minorities. Together, the findings call for greater attention on designing policies to address

these structural issues on financial inclusion.
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Chapter 1

Measuring Competition in the Indian

Banking Industry

The banking industry in India offers a rich environment to study the impact of various policy
changes on competition, efficiency and productivity. There has been quite a few policy
changes since 1991 to increase competition in the Indian banking industry. These changes
were introduced with the objective of improving the efficiency of banks in the industry,
increasing access to finance and improve financial inclusion. In 1992, the monetary authority
in India, the Reserve Bank of India (RBI) introduced changes in policy deregulating the
market, particularly in terms of setting interest rates and allowing entry of private banks. In
1998, RBI introduced further reforms with the objective of strengthening financial stability.
Another major change in policy occurred in 2005, where RBI made changes to how new
branch licenses were issued. This change was made to increase competition between banks

especially in the under-banked regions of the country.

According to Structure-Conduct-Performance school of thought, collusion is easier in con-
centrated markets !. Therefore, easing entry and requirements for opening new branches
is expected to reduce the market concentration and in turn, improve competition between
banks. Even if market concentration does not decrease, easing entry and exit restrictions is
expected to increase contestability in markets. However, expansion of bank’s branch network
also provides banks with a new channel to collude among themselves. Moreover, mergers,

acquisitions and amalgamations of banks has created a constantly evolving market structure.

!Bernheim and Whinston (1990), Feinberg (1984), Spagnolo (1999), Thomas and Willig (2006) provide
theoretical framework supporting this hypothesis.



All previous studies (such as Prasad and Ghosh (2007) and Perera et al. (2006))have used
the imputed price of loans (defined as the ratio of interest earned on loans and advances
over the total amount of loans and advances) in their measures of competition. However,
during this particular period, public sector banks suffered from increasing amounts of non-
performing loans. As a result, computing the imputed price of loans can be misleading as
the denominator, total amount of loans and advances, becomes reduces at a faster rate than
the numerator when banks write off their non-performing loans. This incorrectly leads to
a decrease imputed price of loans even though these banks might still be charging a higher
interest rate for their loans. I address this issue by constructing a unique dataset of base
rates set by every bank in the sample each quarter. Base rates are the interest rates on
loans charged by banks to clients with zero credit risk. Lerner indices constructed using the
base rates show that competition increased at the beginning of the sample period but has

decreased in the banking industry since then.

Given continued consolidation of the public sector banks by the Government of India?, the
findings in this study call for greater attention to the competitive effects of such consolidation
on the market. Decreasing competition can lead to banks keeping interest rates higher in

under-banked market and reduce financial inclusion.

1.1 Background and Summary of the literature

Why study the Indian banking industry? The banking industry in India has a long history
of dramatic policy changes over the past 70 years. Today, the Indian banking industry is
characterized by a strong presence of public sector banks where the Government of India is

the majority stakeholder. This is the result of decades of regulatory policy pursued since

2As of 01-Apr-2020, the number of public sector banks reduced from 27 to 12 (https://www.livemint.
com/industry/banking/merger-of-10-public-sector-banks-to-come-into-effect-from-today-10-points-1158563
html).


https://www.livemint.com/industry/banking/merger-of-10-public-sector-banks-to-come-into-effect-from-today-10-points-11585632469446.html
https://www.livemint.com/industry/banking/merger-of-10-public-sector-banks-to-come-into-effect-from-today-10-points-11585632469446.html
https://www.livemint.com/industry/banking/merger-of-10-public-sector-banks-to-come-into-effect-from-today-10-points-11585632469446.html

independence. Starting in 1967, the government introduced policies such as the introduction
of social controls to ensure a better alignment of the banking system to the needs of the
nation’s economic policy. In 1969, 14 scheduled commercial banks were “nationalized”,
i.e. taken over by the Government with the objective of “to better serve the needs of
development of the economy in conformity with national policy objectives”. In 1980, another
six private sector banks were nationalized by the government. Between 1970 and early 1990’s
the Government and RBI imposed a wide range of price and quantity regulations. This
created a scenario where large proportion of deposits were held in the form of reserves, and
a strictly administered interest rate regime created a high cost and low quality of financial

intermediation services.

However, in 1992, the government and RBI instituted financial reforms following the rec-
ommendations of the Narasimhan Committee report of 1991 to increase competition in the
banking industry. The government allowed for greater entry of privately owned banks as
well as foreign banks. Further, in 1998, a second set of reforms were introduced following
recommendations of Narasimhan Committee report of 1998. This led to liberalizing the
interest rate regime. The government’s ownership in public sector banks were reduced and
these banks were allowed to raise upto 49% of their capital from the equity markets. These
reforms also rationalized various policy rates such as the statutory liquidity ratio, cash re-
serve ratio, and introduced an array of micro-prudential measures®. These reforms intended
to create a level playing field for banks with different ownership*. Changes were also made
to prudential norms related to capital adequacy, recognition of income, asset classification,

norms for provisioning and exposures. There were two new private banks that entered the

3In this phase, distinctions in how regulations were applied by ownership were removed. Regulations
on interest rates, reserve requirements and prudential rooms were made same for all banks. Priority Sector
Lending remained the only category where the regulations and conditions were set differently for domestic
and foreign banks. Domestic banks were required to allocated 40% if their lending to PSL while foreign
banks were required to set 32% of their lending towards PSL. Note that the definition of priority sector was
defined by RBI and changes over time.

4However, the requirements to lend to priority sectors were still different for domestic banks compared
to foreign banks.



market in 2003 and 2004 respectively. There were further policy changes in 2005 and in

subsequent years.

I focus on scheduled banks and more specifically on certain types of commercial scheduled
banks. The Reserve Bank of India is the monetary authority in India and have regulatory
authority over all scheduled banks. Scheduled banks are those banks that meet the criteria
in section 42(6)(a) of the Reserve Bank of India Act, 1934. The advantage of the scheduled
bank status is access to funding from the central bank at the bank rate as well as membership
of the clearing house. Simply put, scheduled banks have access to more liquidity than non-
scheduled banks as they can borrow short-term funds from central bank as well as participate
in primary auctions of government securities undertaken by the central bank. Scheduled

banks also become eligible to partner in government-run financial inclusion schemes.

Scheduled banks consists of commercial banks and cooperative banks. The commercial banks
include 5 types - Public sector banks, Private sector banks, Foreign banks, Regional Rural
banks, Small Finance Banks, and Payments banks. Until 2014, there were 4 categories
of scheduled banks in India - Public Sector banks, Private Sector banks, Foreign banks,
Regional Rural banks. The public sector banks are also referred to as nationalized banks
as the Government of India is a majority stakeholder in these banks. Foreign Banks and
Private Banks differ in terms of extent of foreign ownership with the latter having less than
49% in foreign ownership. Both public sector banks and private sector banks have to follow
RBI’s guidelines on allocation of credit to priority sectors as well as on branch expansion.
Regional Rural banks (RRBs) are banks focused on rural credit. These banks are jointly
owned by the Government of India, the state government (based on location of the bank)
and a sponsor bank. RRBs were created as specialized rural financial institutions, catering

predominantly to credit requirements of small borrowers in rural areas of the country.

Cooperative banks are different from commercial banks as they are registered as cooperative

societies. The co-operative credit system can be divided into two sets of entities. The



first set focuses on ensuring flow of credit to the agricultural sector. It consists Primary
Agricultural Credit Societies (PACS) at the village level, Central Cooperative Banks (CCBs)
at the district level, and State Cooperative Banks (StCBs) at the state level®>. PACS are
not regulated by RBI. CCBs and StCBs are regulated by RBI along with another agency;,
NABARD (National Bank for Agricultural and Rural Development). The second set consists
of Primary Cooperative Banks or Urban Cooperative Banks (UCBs) which are focused on
financial requirements of clients in urban and semi-urban areas. In general, the regulation of
cooperative banks by RBI was restricted to its functions directly related to banking activities.
However, this has now changed with an amendment in 2020 to the Banking Regulations Act,

1949.

In 2014, RBI invited applications for universal banking licenses in the private sector as well
introduced two new types of banking entities - Small Finance banks and Payments banks.
Table 1.1 summarizes the key differences between Universal Banks (which includes all Public

Sector Banks and Private Banks), Small Finance Banks, and Payments Banks.

The Indian banking industry is also unique as it is one largest social banking experiment
in the world, where a substantial part of the industry is dominated by public sector banks,
where the government is the majority stakeholder. Moreover, the Indian banking industry
emerged relatively unscathed during the global financial crisis. This is partly because of the
regulatory measures imposed by the RBI prior to and during the crisis. However, it is also
interesting to study how banks coped with the crisis to help inform policy decisions in the

future.

The existing literature on the Indian banking industry can be separated into two main
topics: (a) studies measuring efficiency of Indian banks and changes in efficiency over time;

(b) studies measuring competition in the banking industry and its changes overtime.

5In terms of administrative units, village is the lowest unit, followed by district and then the state.



Table 1.1: Characteristics of Universal Banks, Payments Banks and Small Finance Banks

Universal Banks

Payments Banks

Small Finance Banks

Eligibility

Companies in the private and public sectors and
non-banking financial companies (NBFCs) will
be eligible to set up a bank through a
wholly-owned non-operative financial holding
company (NOFHC). These applicants need to
meet the criteria set by RBI. The players will
also need to have a sound and successful track
record of 10 years.

Prepaid payment Instrument issuers,
individuals/professionals, NBFCs,
corporate business correspondents,

mobile telephone companies,
super-market chains, real sector
cooperatives that are owned and
controlled by residents, and public

sector entities are eligible to apply

for payments bank licenses. The promoter
should be able to meet the ’fit and proper’
criteria with a sound track record of of
five years.

Resident individuals/professionals with 10
years of experience in banking and finance,
companies and societies owned and

controlled by residents, existing NBFCs,
microfinance institutions, and local area banks
can apply for small finance bank licenses. All
entities should be owned and controlled by
Indian residents and should be able to meet
the ’fit and proper’ criteria stated by RBI

Capital Requirement

The initial minimum paid-up voting equity capital
for a bank needs to be at least INR 5 billion.

The bank will need to be listed within three years
of starting business.

The minimum paid-up equity capital for
payments banks shall be INR 1 billion.

The minimum paid-up equity capital
required is INR 1 billion.

Scope of Activity

The bank can accept deposits and carry out lending
activities without limitations in the area of operations.
Also, the banks will have to work towards achieving
financial inclusion and 40 per cent of their lending
should be towards the priority sector.

Can accept deposits of up to INR 0.1 million
a customer and issue debit cards. It can also
carry out payments and remittance services
and is allowed to distribute insurance and
mutual fund products. Payments banks can
also serve as a business correspondent of
another bank.

They will primarily undertake basic banking
activities of accepting deposits and lending to
un-served and under-served sections, including
small business units, small and marginal
farmers, micro and small industries and
unorganized sector entities. There will not

be any restriction in the area of operations

of small finance banks.

Promoter’s Contribution

The NOFHC and the bank will not have any
exposure to the promoter group. The bank will
not invest inequity/debt capital instruments of
any financial entities held by the NOFHC.

The promoter’s minimum initial contribution
to the paid-up equity capital should be at least
40 per cent for the first five years from the
start of its business.

The promoter’s minimum initial contribution
to the paid-up equity capital of small finance
bank should be at least be 40 percent and
needs to be gradually brought down to

26 per cent within 12 years from the start

of operations.

Foreign Shareholding

The aggregate non-resident shareholding in
the new bank will not exceed 49 per cent
for the first five years, after which it will be
according to the existing policy - 49 percent
under the automatic route and 74 percent
under the approval route.

The foreign shareholding in payments banks
would be according to the foreign direct
investment (FDI) policy for private sector
banks - 49 per cent under the automatic
route and 74 percent under the approval
route.

Foreign shareholding in small finance banks
would be according to the FDI policy for
private sector banks- 49 per cent under the
automatic route and 74 per cent under the
approval route.

Other Conditions

The bank’s board should have a majority of independent
directors. It needs to open at least 25 per cent of its
branches in unbanked rural centres (population of up to
9,999, according to the latest census). Also, banks
promoted by groups having 40 per cent or more
assets/income from non-financial business will

require RBI’s prior approval for raising paid-up

voting equity capital beyond INR 10 billion or

for every block of INR 5 billion.

The operations of the bank should be
fully networked and technology-driven
from the beginning and it should also have
a high powered customer grievances cell to
handle complaints.

The small finance bank will be subject to all
prudential norms and regulations of RBI, as
applicable to existing commercial banks,
including requirement of maintenance of cash
reserve ratio and statutory liquidity ratio.
Apart from this, they will be required to extend
75 per cent of adjusted net bank credit to the
priority sector. Also, at least 50 per cent of its
loan portfolio should comprise loans and
advances of up to INR 2.5 million.




One strand of the literature on Indian banking has focused on the impact of regulatory
policy changes in efficiency. Bhattacharyya et al. (1997) studied public sector banks during
the pre-reform period, i.e. 1970-1992 and found that the productivity growth for these banks
were curtailed by nationalization. Kumbhakar and Sarkar (2003) expanded on this study
by considering both public and private sector banks but for the period 1985-1996. They
incorporate the distortionary effect of deregulation as measured changes in input prices.
They do not find evidence for significant improvement in total factor productivity growth
for both private and public sector banks after the reforms relative to the pre-reform period.
They find private sector banks to have higher total factor productivity relative to public
sector banks over the entire sample period. Casu et al. (2013) use a meta-frontier approach
and find increasing productivity growth among Indian banks between 1992-2009. They find
differences in productivity gains across ownership structures. They find foreign banks are
found to have the most efficient production technology which is subsequently adopted by
the remaining banks in the market. Gulati and Kumar (2016) also use a meta-frontier
approach to study the impact of global financial crisis on profit efficiency of Indian banks.
Their study covers the period from 2003-04 to 2012-03. They find a mild decline in profit
efficiency of banks post the global financial crisis. Similar to Casu et al. (2013), they also
find differential impact on efficiency by ownership type of banks. While new private banks
experienced largest decline in profit efficiency, they find evidence that foreign banks continue
to employ the most efficient production technology that is subsequently adopted by rest of the
market. Combining the results from these two studies, one can see that the regulatory reforms
initiated in the 19907s has led to an overall increase in efficiency of Indian banks. However,
Sengupta and Vardhan (2020) find that efficiency gains stagnated since 2011-12 in the Indian
banking industry. Using the Malmquist Index, they study 33 scheduled commercial banks
between 2002-2018 and find that increasing non-performing loans on banks’ balance sheets

has led to a decline in productivity growth in the banking sector.

The second strand of literature on the Indian banking industry seek to measure competi-



tion and changes in market structure over time. Prasad and Ghosh (2007) compute the
Panzar-Rose H-statistic® for the period 1996-2004 and find that the Indian banking industry
is characterized by monopolistic competition. They compute the H-Statistic using both in-
terest revenue and total revenue as the dependent variable. They argue that this is evidence
for the market being contestable where the incumbent firms are pricing close to competi-
tive level because of threat of potential competition. However, they do not test whether
the market is in long-run equilibrium which is necessary to validate the estimated results’.
Perera et al. (2006) computes the Panzar-Rosse H-statistic for four countries in the Asian
subcontinent - Bangladesh, India, Pakistan and Srilanka. For the time period, 1995-2003,
they find monopolistic competition in the banking industry in Bangladesh, India, Pakistan
and Srilanka. In India, they find that banks are efficiently moving away from labor intensive
process to capital intensive ones as indicated by positive relationship between capital costs
and bank revenue. They also find that in India and Srilanka, the traditional interest-based
banking market is less competitive than the overall market. This could be because of the

presence of foreign banks who have more fee and commission based products ®.

Another indirect way to measure competition in the banking industry can be found in Sen-
sarma (2008). The author uses a stochastic frontier analysis to measure profit efficiency of
Indian banks for the period 1986-2005. The author finds that profit efficiency and profit
productivity declined over time despite the reforms in the 19907s. This is interpreted as a
result of increased competition in the industry as increased competition is leading to lower
profits. Zhao et al. (2010) uses a stochastic cost frontier model to estimate marginal cost of
individual banks and then use the estimated marginal costs to test for persistence of profits

in the Indian banking industry. They study the period 1992-2004, which is divided into

6Panzar-Rose H-statistic measures the sum of elasticities of the price of output to changes in price of
inputs.

"The long-run equilibrium test for the market was introduced by Bikker and Haaf (2002)

80n the other hand, in Bangladesh and Pakistan, they find that the traditional interest-based banking
market is more competitive than the overall market (which includes fee and commission based banking
products).



pre and post periods (1992-1997 and 1998-2004). They find that the regulatory reforms in
1992 and 1998 has led to decreasing markup’s in the market for loans in the post period
(1998-2004) relative to the pre-period (1992-1997). That is, they find evidence of increasing
competition in the market. Their estimates can be interpreted in a similar way as decreasing
Lerner index for the market for loans. The line of reasoning in this strand of literature is that
increases in efficiency is due to increasing competition as competitive pressures incentivise

banks to undertake measures to improve their cost efficiency and profit efficiency.

This study adds to the literature in two ways. First, I evaluate the typical measures of
competition, Lerner Index and Boone indicator, and find that these measures are sensitive
to measurement errors. These measures are also sensitive to changes in policies related to
bad loans and its realization on bank’s balance sheets. Second, I show that the degree of
competition in the Indian banking industry has actually decreased over time. This is in
sharp contrast to evidence from existing studies that claim that the Indian banking industry
is competitive. My findings align with Das and Kumbhakar (2016). These findings raise
important questions regarding the existing measures of competition as well as the overall
banking policies pursued. I use the findings in this chapter to validate the findings from a

structural model of competition discussed in Chapter 2.

In the next section, I describe the two standard measures of competition - Lerner Index and
Boone Indicator. I then discuss the results of these measures and how they vary over time

within the Indian Banking industry.

1.2 Measures of Competition

I study two measures of competition: (a) Lerner index, and (b) Boone Indicator. Computing

both Lerner Index and Boone indicator first requires estimation of the marginal cost. As



my study focuses on the market structure for loans, the estimated marginal cost is with
respect to an additional unit of loan disbursed. I estimate the marginal cost using a translog
cost function using individual bank-level data between the financial years, 2003-2021. The

translog cost function has the following form:

In(VCy) = g + Sye1,2,38,dg + St r17edy + S 8iln(z;) (1.1)

+Ei:1’2732j:172’3’%‘jln(ZL'Z') * ln(x]) -+ nZzt + Vi

This is the translog cost function for bank i in year t. The above specification includes
three outputs and three inputs. The outputs are based on the assumption that any bank
has three channels to earn income. The first channel is through interest income that they
earn on the credit or loans disbursed. The second channel is through the returns on their
investments. This channel is relevant in the context of banks in India, as banks are required
under regulations to hold certain proportion of their deposits in the form predetermined/pre-
specified assets. The third and final channel is based on the commission and fees banks earn
through activities other than disbursal of credit. The three inputs used seek to proxy for
the cost of labor, physical capital, and funds required for the bank’s operations. Specifically,

each variable in the translog cost function is defined as:

e V(C} is the variable cost of production for bank i in period t. It is defined as operating
expenses, which is the sum of interest expenses, expenses on employees, and other

non-interest, non-employee related expenses.
o Xix6 = [q1,q2,q3,11,12,13] is a vector of 3 output and 3 input variables.

e ¢ is the total amount of outstanding loans disbursed as at the end of the financial

: _ Loans and Advances
year, scaled by total assets of the bank, i.e. q; = =¥ =

e (5 is the total amount of securities for bank i and proxies for returns from
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g3 is .This captures the non-interest income that the bank earns during the financial

year. T

171 measures price of labor. This is defined as personnel expenses per employee, i.e.

Personnel Expenses
Total Employees *

Other non-personnel and non-interest expenses
Fixed Assets ’

19 measures price of other inputs, defined as

Interest expenses
Total Deposits + Money Market Borrowings "

13 measures the price of funds, defined as

d, are dummy variables for bank’s group (or bank type), where we consider three groups
of banks - Public sector banks, Private sector banks, and Foreign banks®. I add these
dummy variables because each bank group face slightly different sets of regulations

and incentives in terms of their operations'®.

d; are dummies for year which are included to capture any unobserved factors that

affects all banks.

Zi is the equity-to-assets ratio to factor for differences in risks in loan portfolios across

banks (Berger and Mester (1997), Van Leuvensteijn et al. (2011)).

Vi is the error term.

This specification of the translog cost function is based on Van Leuvensteijn et al. (2011),

where a bank’s technology is assumed to be defined by a multiproduct production function.

Under assumptions of linear homogeneity in inputs prices and cost-exhaustion, we can derive

a dual cost function from this production function where output levels and input prices are

used as arguments. The specification above is a second-order Taylor expansion around the

mean of a generic dual cost function. All the variables - variable cost, outputs, and input

prices - appear as natural logarithms. We apply assumptions of linear homogeneity in input

9See appendix A for more details about each bank group.
10Zhao et al. (2010) . Also, Casu et al. (2013) and Gulati and Kumar (2016) show that foreign banks
were more efficient .
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prices and cost exhaustion on the cost function by imposing the following restrictions on
the parameters of the cost function (i=1,2,3 refers to outputs & i=4,5,6 refers to the three

inputs). Assumption of cost exhaustion is :
04+ 05+ 66 =1

This also reflects that the sum of costs of individual inputs must add up to the total variable

cost. The assumption of linear homogeneity in input prices is imposed as:
Yak + Y5k + Yer = 0; where k=4,5,6

Vja + Vjs + vj6 = 0; where j=1,2,3.

Linear homogeneity in input prices also imply cost exhaustion while at the same time it the
squared and cross-product terms of inputs and outputs must add up to zero. In addition
to these two conditions, the condition of symmetry is also imposed, i.e. 7;, = v, for all
7,k =1,...,6. With the imposition of the restrictions on the parameters, we estimate the

following form of the translog cost function:
ln(m) =g + Xgo1238¢dg + i1, 7—10:d;

+610n(q1) + Saln(g) + S3in(gs) + daln(iz) + dsln(is)

i (ln(an))® + v22(1n(g2))? + Y33(In(a3))® + vaa(lnlia) )* + 755 (In(g5))?

+a(in(a) * In(g2)) +s(tn(a) * in(gs)) + vas(Inge) * In(gs)) + Yas(In(ia) * In(is))+
a(ln(qr) = In(ix)) + yas (In(qr) * In(is)) + Ya4(In(gs) * In(i))

+725(In(g2) * In(i5)) + Yaa(In(gs) * In(ia)) +s5(In(gs) = In(is))
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where, VC = ‘Z.—SC, i = %, in = i—i I divide the variable cost and the two input prices by the
remaining input price to impose the assumptions of linear homogeneity and cost exhaustion.
After estimating the translog function, we estimate the marginal cost of additional unit of

loan disbursed as:

—  §VC VO, §(In(VC))
MC g frg %k
P TP

= 014 25971 *In ()] +]0.5 5773 %n(g2) ]|+ [0.5% 713 %In (g5 )|+ [0.5 5972 % In (1) +[0.5 %715 % n (i5)]

To compute the empirical Lerner index, we also require the price of loans. I use two prices
for this purpose: (a)the interest rate data on loans for each bank, and (b) implied price of

loans'!. The empirical Lerner Index is computed as:

p—mc
p

Lerner Index =

Once the marginal cost is estimated, we then estimate the Boone indicator using the following

model:

In(msi) = a+ Bln(me) (1.2)

where, ms;; is the market share of bank i of total outstanding loans in the banking industry

t12. Here, the parameter /3 is the Boone indicator and apriori, 3 is expected

at the end of year
to be negative, i.e. firms with higher marginal costs are expected to have smaller market
shares. More efficient banks that have smaller marginal costs are expected to gain market

share at the expense of less efficient banks (that have higher marginal costs). As the degree

of competition increases, the change in market share is expected to be stronger. Therefore,

1 This is computed as the interest earned on all loans and advances divided by the total amount of
outstanding loans and advances.

12The empirical model is specified in log-linear terms to address heteroscedasticity. This specification also
allows one to interpret 8 as a measure of elasticity and compare across specifications.
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greater the competition, greater the value of ||, where 5 < 0. One of the limitations of the
Boone indicator model is that we can very well observe 8 > 0. This is because differences
in the product quality and design is ignored within this setup. In the context of Indian
banks, a potential issue in ignoring product quality and design is related to bank ownership.
As the government is the major stakeholder in public sector banks, there is an implicit
guarantee that the government will not allow such banks to fail *. The Boone indicator
model also assumes that banks, in general, pass on some of the efficiency gains to customers
(borrowers) by lowering the price of loans. There is another implicit assumption that banks
have to provide similar levels of quality of service over time and that they assimilate each
other’s best practices, especially in terms of innovations leading to efficiency gains. Boone

indicator, however, allows us to focus on competition within submarkets rather than the

banking industry as a whole.

1.3 Data Sources and Summary Statistics

The data used for this analysis is compiled from multiple sources. The two primary sources
of data are from the Database on Indian Economy (DBIE), published by the Reserve Bank
of India and annual “Performance Highlights” reports published by the Indian Banks’ As-
sociation (IBA). The latter was used to complement and fill gaps in data from the former
source when necessary. The data is published according to the Indian financial calendar
where the financial year spans from the month April of a given year to March of the next

year.

Data can be classified into the following categories based on their source level of disaggrega-

tion:

13This is quite evident in the series of amalgamations between public sector banks in the past decade
where poorly performing banks were amalgamated with their larger counterparts under the direction of the
government.
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e Data from DBIE (RBI):
— Annual financial statements of scheduled commercial banks for the period 2003-
2021. This data is at the country-bank-year level.

— Basic Statistical Returns of Scheduled Commercial Banks to compile data on

credit and deposits. This data is at state-bank group-year level.

— Bank Branch Statistics covering data on number of branches and number of new
offices opened. The data is at the bank-district /state-quarter level covering 2005-
2021.

e Data from IBA:

— Annual performance highlights, which includes financial statements between 2003-

2020. The data is at the country-bank-year level.
e Data from Ministry of Statistics and Program Implementation (MOSPI):

— Index of Industrial Production - aggregate index and its components at a monthly
frequency.
— Consumer Price Index and Wholesale Price Index - aggregate index data at a

monthly frequency.

e Data on interest rates charged by Public, Private and Foreign banks were collected

from RBI’s website through web-scraping.

Two other datasets used for this study is data on GDP Deflator which was downloaded from
FRED database. I collected data on the daily yield on the 10-year benchmark bond from

Bloomberg.

We have data on unique 141 scheduled commercial banks during the sample period spanning
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from March, 2004 to March, 2021 '* . Though certain data is available at the district-level
and on a quarterly frequency, I have restricted the analysis to annual frequency and defined
markets at the level of a state!®. This is because all the variables used in the analysis are
available at an annual frequency and at the state level. That is, data is not available for all
variables at the district-level and on a quarterly basis to perform analysis at the disaggregated
level and frequency. Additionally, banks have merged with each other or certain public sector
banks have been amalgamated into larger public sector banks during the sample period. 1
have considered each bank as separate entity until the date of their merger/amalgamation.
There are also two instances were a state was split into multiple parts during the sample
period 16 As data is not available at disaggregated level for these newly created states or
administrative regions, I have defined them to be a single market for the duration of the

analysis. Appendix A provides more details of the banking industry in India.

For the bank-level analysis, we consider all banks - banks that operate in multiple markets as
well as single market banks - the analysis'”. The final dataset consists of 110 unique banks
spanning the years 2005-2021 over 34 different markets (states). The panel is not balanced
as some banks exit the industry or merge or be amalgamated with other banks during the
sample period. All amounts have been deflated using GDP Deflator and are defined in terms

of 2011-12 Indian Rupee (INR).

Tables 1 and 2 list the summary statistics of the key variables used in the bank-level model

used to test the mutual forbearance hypothesis in the presence of multimarket contact.

14Even though financial data is available for years prior to 2005, data on other variables are not available
and cannot be imputed from available data. For instance, data on branches by state (or district) for each
bank is available only starting March, 2005. However, I am able to compute the same data for 2004 using
related data on branch openings that covers the financial year 2004.

15States represent the higher level of administration above districts

16 A new state of Telegana was created out of the existing state of Andhra Pradesh in 2014. Similarly, the
state of Jammu and Kashmir was split into two union territories - Jammu and Kashmir, and Ladhakh.

17 As robustness check, we consider the subset of public and private banks only for the analysis. The
results are reported in Appendix B and they indicate evidence similar to the results with all banks included.
I could not run separate models for each bank group because of lack of degrees of freedom given the number
of fixed effects and parameters to be estimated.

16



Table 1.2: Bank-wise summary statistics of key variables

Variable Name N Mean Standard Median Min | Max
Deviation
Total Earnings (INR Million) 1386 | 91935.12 | 196821.88 | 25690.93 | 61.44 | 2295241.25
Total Assets (INR Billion) 1386 | 1102.91 2467.63 306.69 0.43 30964.99
Return on Assets (%) 1386 8.60 2.80 8.35 0.47 35.81
Bad Loans (INR Million) 1386 | 17569.92 51669.08 1279.63 | 0.00 | 873606.31
Total Loans (INR Million) 1386 | 642330.50 | 1470431.88 | 155704.22 | 1.82 | 17640678.00
Equity (INR Billion) 1386 83.23 174.91 29.73 0.07 1760.11
Total Number of Branches 1386 | 1159.87 2342.07 246.00 1.00 24949.00
Operating Expenses (INR Million) | 1386 | 19509.42 | 44895.88 5825.86 29.81 | 570301.00

Table 2.1 reports the summary statistics used for constructing the Lerner index and Boone
indicator. These summary statistics have been averaged across all banks and across all years.
The mean and the standard deviation of these variables indicate a lot of variation across
banks and across time. All rupee variables have been deflated using the GDP Deflator and
are measured in 2011-12 Indian Rupee (INR). I have also scaled the variables into billions or
millions depending on the distribution of its values. Total number of branches is represented
in actual units. All the statistics reported are for public sector banks, private sector banks,

and foreign banks.

Table 2.2 describes the summary statistics of all state level variables used in the bank-
level measures of competition. Similar to the variables in Table 2.1, all rupee denominated
variables have been deflated and converted to 2011-12 INR using the GDP deflator. To apply
the bank-level analysis, each of these variables have been converted to level of the bank by
taking weighted sum of each of these state-level variable for every bank in the sample. The
weights are defined as the market share of the given bank in the given year in each state,
where the market share are computed using the branches . 1 have deflated each of the
rupee denominated variable by the GDP deflator to define all these variables in terms of

2011-12 INR (same as in Table 2.1). The average interest rate on loans during the sample

18] do not have access to any other bank-wise state-level variable such as loans, deposits, assets etc that
can be used instead.

17



Table 1.3: Summary statistics for state-level features

Variable N Mean Standard Median | Min Max
Deviation
State HHI 577 | 0.16 0.14 0.10 0.04 |0.82
State Population (millions) 577 | 38.50 45.60 25.53 0.00 | 231.14
Total Branches in State 577 | 2786.82 | 3178.32 1503.00 | 10.00 | 13794.00
Total Banks in State 577 | 38.06 16.38 38.00 2.00 82.00
Total Number of Credit Accounts (millions) 577 | 3.78 6.65 1.14 0.00 | 54.94
Growth rate in Credit Accounts (%) 577 | 10.92 15.00 8.14 -35.71 | 143.33
Total Amount of All Credit (INR Billion) 577 | 1468.38 | 2989.39 331.35 | 0.23 | 21604.10
Growth rate in All Credit (%) 577 | 11.60 11.66 10.07 -20.81 | 104.62
Total Number of Small Borrower Credit Accounts (millions) 577 | 2.95 5.35 0.85 0.00 | 42.54
Growth in Number of Small Borrower Credit Accounts (%) 577 | 9.55 2047 5.86 -50.00 | 178.62
Total Credit to Small Borrowers (INR Billion) 577 | 121.49 | 187.90 39.76 0.13 1066.22
Growth in Credit to Small Borrowers (%) 577 | 4.99 16.26 2.96 -59.06 | 100.01
Total Number of Deposit Accounts (millions) 577 | 30.79 41.97 13.11 0.03 217.36
Growth in Number of Deposit Accounts (%) 577 1 9.90 7.55 9.77 -18.16 | 52.51
Amount of Total Deposits (INR Billion) 577 | 1930.93 | 3168.51 697.74 | 2.02 | 21379.99
Growth in Total Deposits (%) 5771 9.33 7.84 8.82 -19.48 | 50.66
Total Number of Current Deposit Accounts (millions) 577 | 1.36 1.93 0.60 0.00 14.47
Growth in Number of Current Deposit Accounts (%) 577 | 13.30 26.12 9.38 -74.85 | 199.91
Total Amount of Current Deposits (INR Billion) 577 | 203.98 | 407.72 69.45 0.08 3233.40
Growth in Current Deposits (%) 577 | 10.10 28.89 6.74 -72.23 | 264.79
Total Number of Savings Deposit Accounts (millions) D77 | 24.35 34.51 9.98 0.03 184.74
Growth in Number of Savings Deposit Accounts (%) 577 | 11.24 8.59 10.85 -25.22 | 77.57
Total Amount of Savings Deposits (INR Billion) 577 | 549.68 | 730.46 262.97 | 1.19 | 4912.68
Growth in Savings Deposits (%) 577 | 549.68 | 730.46 26297 | 1.19 | 4912.68
Total Number of Term Deposit Accounts (millions) 577 | 5.08 6.15 2.62 0.00 30.75
Growth in Number of Term Deposit Accounts (%) 577 | 4.99 10.35 5.31 -51.62 | 89.52
Total Amount of Term Deposits (INR Billion) STT | 1177.27 | 2142.18 372.51 | 0.63 14071.91
Growth in Term Deposits (%) 577 | 8.94 13.69 8.18 -44.99 | 177.10
Per capita number of deposit accounts in state (millions) 577 | 0.98 0.74 0.79 0.10 3.87
Per capita number of credit accounts in state (millions) 5771 0.10 0.08 0.07 0.02 0.48
Per capita number of small borrower credit accounts in state (millions) 577 | 0.08 0.06 0.05 0.01 0.39
Per capita number of current deposit accounts in state (millions) 577 | 0.05 0.05 0.03 0.00 0.27
Per capita number of savings deposit accounts in state (millions) 577 | 0.74 0.51 0.63 0.08 2.58
Per capita number of term deposit accounts in state (millions) 577 | 0.19 0.22 0.13 0.01 1.30
Per capita amount of deposits in state (INR Thousands) 577 | 76.18 99.65 43.36 6.18 478.37
Per capita amount of credit in state (INR Thousands) 577 | 51.76 96.80 20.42 1.66 516.18
Per capita amount of credit to small borrowers in state (INR Thousands) | 577 | 3.52 2.68 2.52 0.84 15.01
Per capita amount of current deposit in state (INR Thousands) 577 | 7.60 10.43 4.31 0.69 79.25
Per capita amount of savings deposit in state (INR Thousands) 577 | 21.78 22.08 14.98 2.29 145.83
Per capita amount of term deposit in state (INR Thousands) 577 | 47.03 69.85 22.42 1.94 | 341.69
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period is 10% per annum (after rounding)®.

I also plot the 3-firm, 5-firm and 10-firm concentration ratios each year in terms of number
of active branches, loans and advances, deposits, and total assets of public, private and
foreign banks in Figure 2.2 . All four sub-figures show that there is a dominant firm in the
market which has a market share nearly double that of the next largest bank in the industry.
The dominant bank discussed here is the State Bank of India, a public sector bank, and it
maintains its dominance in market share throughout the entire sample period. Moreover,

we observe an increase in concentration ratio towards the end of our sample period.

9This is not the imputed interest rate on loans as it can be biased by the presence of non-performing
loans which became a severe issue during the latter half of the sample period.
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Figure 1.1: Market shares and concentration ratios - 2004-2021

From Figures 2.2, we can see that concentration ratios have increased since 2012. This is the
case irrespective of whether we compute market shares in terms of branches or outstanding
loans or deposits or total assets of banks. Moreover, we can also see that the top bank’s
share is increasing towards the end of the sample. The bank with the highest market share
throughout the whole sample period is State Bank of India (SBI), a public sector bank. It’s
market share is increasing towards the end of the sample period as a few other smaller public

sector banks have been amalgamated with it.
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1.4 Results

I start by discussing the estimates for the Lerner Index and the Boone indicator for the

period under review, 2004-2021.

Figure 1.2: Estimated Lerner Index (based on imputed price of loans)
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Based on the estimation of the translog cost function in 1.1, I compute the Lerner index
using the imputed price of loans from the annual balance sheets of banks. The Lerner index
represented in Figure 1.2 measures the degree of competition in the market for loans. I then
aggregate it year-wise to determine how the Lerner index has changed over time. Higher

values of the index indicate decreasing competition while lower values indicate increasing
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competition as the price is pushed closer to the competitive equilibrium price. Once I have
estimated 1.1, I use the estimates to compute the Lerner index for each individual bank.
This then allows me to plot the Lerner index averaged over all banks or over all banks
within a specific bank group. Figure 1.2 plots these average yearly Lerner indices. To ensure
representativeness while aggregating the estimated Lerner indices, I have weighted them
using the bank’s share of loans and advances, deposits, and their total assets. Subplots (a),

(b), (c), and (d) and plot the aggregated Lerner indices for each year?.

Figure 1.2 shows evidence of decreasing competitive pressures in the market for loans at the
beginning of the study period. This is true across all subplots. We find that the Lerner
indices remain at their higher levels for most of the sample period for the overall banking
industry. For foreign banks, there is a reduction in the Lerner indices between 2009 and
2012. This is quite likely a result of the Global Financial crisis. We observe that the Lerner
indices for foreign banks stabilize around the lower level for the rest of the sample period.
The Lerner index for the whole industry and for public sector banks decreases around 2016.
However, the Lerner index for private sector banks remains high and even increases between
2016 and 2021. This is puzzling as I would expect the opposite pattern in Lerner indices.
I expected the Lerner index for private banks decreases due to the increase in competition
from entry of two new private sector banks in 2014. On the other hand, the Lerner index
for public sector banks should decrease given that a number of smaller public sector banks
were amalgamated with their larger counterparts, thus decreasing competition within this
group of banks. A potential explanation for the decrease in Lerner index is related to its
construction. I have used the imputed price loans as the price of loans to compute the index.
The imputed price of loans is the ratio of interest earned on loans and advances over the
total amount of loans and advances. However, during this particular period, public sector

banks suffered from increasing amounts of non-performing loans. This can then lead to a

20T have used within bank group weights of each bank (defined by their shares of loans, deposits and total
assets among banks within the same bank group) while aggregating the Lerner index by bank group.
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decrease in interest earned on loans and advances and thus create a lower price of loans even

though these banks might still be charging a higher interest rate for their loans.

To address this shortcoming, I have re-calculated the Lerner index using a bank’s base rates

2L In Figure 1.4, I plot the Lerner indices

(or prime lending rates) as the price of loans
as before (unweighted version and weighted versions). We can now see that there is no
significant decline in the Lerner index after the initial increases at the beginning of the

sample period and remains at the higher level for the rest of the sample period. The Lerner

indicator implies decreasing competition in the banking industry during the sample period.
Figure 1.3: Estimated Lerner Index (based on bank’s base rate for loans)
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21These interest rates on loans are the base rates that a bank would charge a client with zero credit risk.
As T do not have access to individual loan level data, this is the best proxy available for price of loans at the
bank level.
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Figure 1.4: Comparing estimated Lerner Index (based on imputed price of loans and bank’s
base rate for loans)
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Figure 1.5: Year wise estimated Boone Indicator
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Figure 1.5 plots the Boone indicator along with their 95% confidence interval. These esti-
mates are also reported in Table 1.4. Panel A of Figure 1.5 (Column 1 of Table 1.4) plots
the Boone indicator,3 , from eq 1.2 , after estimating the marginal cost via the translog cost
function. Panel B of Figure 1.5 (Column 2 of Table 1.4) reports the Boone indicator for the
set of Public Sector Banks only while Panel C of Figure 1.5 (Column 3 of Table 1.4) reports
the Boone indicator for Private Sector Banks, and Panel B of Figure (Column 2 of Table
1.4) plots the Boone indicator for Foreign banks. The difference in measure of competition
using the Boone indicator relative to the Lerner index could be due to the definition of the

dependent variable used to estimate the Boone indicator. I use the market share of loans as
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the dependent variable while the Lerner index is indirectly measuring the return on loans

made by the bank.

Table 1.4: Boone Indicator (yearwise)

) @) ®) )
All Public Private Foreign
2003 -1.209***  -0.403***  -0.723**  -1.264***
(0.131) (0.115) (0.298) (0.135)
2004 -1.214%**  -0.423***  -0.589***  -1.303***
(0.213) (0.0937) (0.181) (0.126)
2005 -0.359 -0.398*** 1.014 -0.597
(0.375) (0.115) (0.911) (0.484)
2006 -0.694***  -0.509*** 0.170 -0.788***
(0.214) (0.151) (0.737) (0.240)
2007 -0.810***  -0.673***  -0.844**  -0.915***
(0.186) (0.225) (0.406) (0.230)
2008 -0.719%** -0.254 -0.692**  -0.767***
(0.183) (0.196) (0.336) (0.197)
2009 -0.791*** -0.148 -0.591**  -0.856***
(0.179) (0.134) (0.275) (0.198)
2010 -0.834*** -0.219* -0.729* -0.853***
(0.156) (0.120) (0.369) (0.168)
2011 -0.803***  -0.395** -1.445**  -0.806***
(0.198) (0.152) (0.588) (0.211)
2012 -0.849*** -0.270 -0.0154 -0.888***
(0.192) (0.198) (0.467) (0.172)
2013 -0.907*** -0.304 -0.340 -0.968***
(0.233) (0.200) (0.365) (0.206)
2014 -0.881***  -0.467*** -0.224 -0.927***
(0.185) (0.127) (0.352) (0.159)
2015 -0.975%**  -0.836*** -0.301 -1.014***
(0.231) (0.160) (0.512) (0.220)
2016 -0.891***  -0.542%** -0.410 -0.969***
(0.151) (0.113) (0.560) (0.180)
2017 -0.967***  -0.723***  -1.303**  -0.917***
(0.162) (0.109) (0.497) (0.176)
2018 -1.095%**  -1.006***  -1.480***  -0.930***
(0.178) (0.0887) (0.317) (0.217)
2019 -1.298***  _1.208***  -1.421***  -1.178***
(0.201) (0.140) (0.441) (0.240)
2020 -1.246%**%  -1.358***  -1.271***  -1.094***
(0.265) (0.300) (0.443) (0.283)
2021 -1.351%**  -2.391*** -1.617** -1.226***
(0.254) (0.348) (0.661) (0.263)
Observations 1333 456 392 485
Within R-Squared 0.514 0.703 0.384 0.640
Between R-Squared 0.0327 0.585 0.301 0.0522
R-Squared 0.514 0.703 0.384 0.640
Overall R-Squared 0.0572 0.192 0.163 0.118

26



The estimated coefficients for the Boone indicator for the overall market show evidence
of increasing competition over time as the absolute magnitude of the Boone indicator is
increasing over time. This is contrary to what we observe with the Lerner index. Breaking
down the Boone Indicator by bank group, we see that the changes in competitive pressures
differ across bank groups. For foreign bank, after the initial decrease in the Boone indicator
(in absolute terms) between 2003 and 2005, the Boone indicator then decreases over the rest
of the sample period. For private banks on the other hand, the Boone indicator is not always
negative (as predicted by theory). However, it is statistically less than zero for most years
in the sample and the indicator shows an increase in competition for private sector banks
towards the end of the sample period (2016-2021). A similar comment can also be made for
Public sector banks, as the Boone indicator initially decreases (in absolute terms) between
2007 and 2008 and then increases over the rest of the sample period. There is a sharp drop

in the Boone indicator for Public sector banks between 2016-2021.

1.5 Conclusion

Why do the Boone indicator and Lerner indices show different results? First, we have to
keep in mind that these indicates are based on partial equilibrium analysis and requires com-
putation of marginal costs. Neither are measures constructed based on general equilibrium
conditions of the market. We need an measure that simultaneously estimates both demand
as well as the profit maximizing equilibrium conditions. In case of the Lerner index, the
price is an imputed price which ignores factors that can simultaneously affect demand for
loans as well the firm’s ability to price their output. One such factor is the presence of
non-performing loans that can increase the risk faced by banks in the output market. This
not only raises the bank’s costs, it also simultaneously leads to a lower imputed price as
interest income on loans fall as non-performing loans increase. I show in this study that

addressing this limitation leads to an alternative conclusion by using a direct measure of the
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interest rates charged by banks for their loans and advances. Boone indicator suffers from a
similar issue as it is also measuring marginal costs and its relationship with market shares

of individual banks in a partial equilibrium framework.

Second, any cost function estimates can suffer from bias and consistency if there is input
misallocation (Kumbhakar and Wang (2006). These measures are most likely to be plagued
by allocative errors in inputs and therefore, estimates of the marginal cost used in construc-
tion of these measures. This is particularly relevant in the context of the Indian banking
industry as the public sector banks are more likely to disburse credit or open new branches
at the behest of the government rather than make these decisions with an objective to max-
imize profits or minimize costs (or both). The results from the Lerner indices that indicate
decreasing competition in the banking market are consistent with the findings of Das and
Kumbhakar (2016). Using an input distance function approach, they avoid the inconsistency
in cost estimates even when input allocations are not optimal. Das and Kumbhakar (2016)
find that larger banks, measured in terms of their total assets, enjoyed greater market power

either due to cost advantages or due to their capacity to impose higher prices.

Burgess and Pande (2005a) and Young (2021) find positive effects of policies geared towards
increasing branches in under-banked areas. However, continued mergers and amalgamations
of banks can be counter-productive to branch expansion policies pursued by Reserve Bank
of India and Government of India. If competition and contestability between banks is de-
creasing, the price of loans and advances will price out credit-seekers - both individuals and
entrepreneurs - in under-banked areas. Decreasing competition can have a negative effect on
access to formal finance and its use, especially for the minority communities. This includes
women, households headed by women, individuals belonging to lower social groups (caste).
While reverting to a fully controlled interest regime is not desirable, the findings in the study
calls for greater attention of the policy makers to monitor how individual banks exert their

market power in the market for credit.
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Chapter 2

Multimarket contact and competition in the

Indian Banking Industry

2.1 Introduction

The Reserve Bank of India, the monetary authority in India, introduced a policy change
in 2005 whereby it incentivised banks to expand their branch network, especially in under-
banked regions. The objective behind the policy was to improve access to banking services
and finance in the country. In this study, I find evidence that the policy had the unintended
effect of exacerbating the market power of banks, in turn allowing them to charge higher
than competitive interest rates in the market for credit. I show that mulitmarket contact
between banks in India has facilitated tacit collusion, consistent with the theory of mutual

forbearance.

The banking industry in India offers a rich environment to study the impact of various policy
changes on competition, efficiency and productivity. There has been quite a few policy
changes since 1991 to increase competition in the Indian banking industry. These changes
were introduced with the objective of improving the efficiency of banks in the industry,
increasing access to finance and improve financial inclusion. In 1992, the monetary authority
in India, the Reserve Bank of India (RBI) introduced changes in policy deregulating the
market, particularly in terms of setting interest rates and allowing entry of private banks. In
1998, RBI introduced further reforms with the objective of strengthening financial stability.

Another major change in policy occurred in 2005, where RBI made changes to how new
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branch licenses were issued. This change was made to increase competition between banks

especially in the under-banked regions of the country.

According to Structure-Conduct-Performance school of thought, collusion is easier in con-
centrated markets '. Therefore, easing entry and requirements for opening new branches
is expected to reduce the market concentration and in turn, improve competition between
banks. Even if market concentration does not decrease, easing entry and exit restrictions is
expected to increase contestability in markets. However, expansion of bank’s branch network
also provides banks with a new channel to collude among themselves. Under the multimar-
ket contact hypothesis, firms that operate in the same markets, either in terms of products

or geography or both, have less incentive to compete aggressively against each other if they

fear retaliation from rivals in other markets.

I find evidence the policy did result in facilitating collusion between banks. I measure the
degree of multimarket contact between banks between 2005-2021 and find that their profits
are positively and significantly associated with the levels of the bank’s multimarket contact.
Furthermore, I show, contrary to existing results, the equilibrium pricing behavior in the
Indian banking market represents that of a cartel or a monopoly. I argue that the market
is represents an oligopolistic market with a dominant firm that sets the market prices and
rest of firms set prices off of this . I use a structural model developed by Bresnahan (1982)
and Lau (1982) to identify the structure of the market. I use the structural model to show
that, consistent with mutual forbearance theory, multimarket contact between banks has

facilitated implicit collusion between banks in the market for loans.

This is the first study that examines multimarket contact in the Indian banking industry.
This is also the first study that applies Bresnahan-Lau’s general equilibrium approach to

identify market structure parameters. My findings are in line with Das and Kumbhakar

!Bernheim and Whinston (1990), Feinberg (1984), Spagnolo (1999), Thomas and Willig (2006) provide
theoretical framework supporting this hypothesis.
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(2016) who find that the markups charged by Indian banks in the market for loans has
increased since 2002. The evidence in this paper indicates that the access to finance is likely
to have worsened as a result of the new regulations. Evidence suggest that larger banks have
used the threat of retaliation in other markets to keep interest rates higher in underbanked

market, thus defeating the original purpose of the policy.

2.2 Background and Summary of the literature

As a result of various regulatory policies pursued over the past 75 since its independence,
the banking industry in India is characterized by a strong presence of public sector banks
where the Government of India is the majority stakeholder. One of the major events was
the nationalization of 14 scheduled commercial banks by the government of Indian 1969 and
nationalization of another 6 private sector banks in 1980. The monetary policy authority,
Reserve Bank of India (RBI), also imposed a wide range of price and quantity regulations
that led to a scenario where large proportion of deposits were held in the form of reserves.
A strictly administered interest rate regime was put in place by RBI and this created a high
cost and low quality of financial intermediation services. In 1992, reforms were introduced
following the recommendations of the Narasimhan Committee report of 1991. The govern-
ment allowed for greater entry of privately owned banks as well as foreign banks to increase
competition in the banking industry. In 1998, the interest rate regime was liberalized and
government’s stake in public sector banks were reduced substantially. Reforms were also
made in terms of monetary policy targets with various changes applied to the statutory
liquidity ratio and cash reserve ratio, as well as a slew of micro-prudential measures?. These
myriad of policy changes has created a unique scenario for the Indian banking industry where
the substantial part of the industry is dominated by public sector banks, with the national

government as its majority stakeholder. The existing literature on the Indian banking in-

2Dharmarajan (2023) discusses these changes in greater detail
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dustry can be separated into two main topics: (a) studies measuring efficiency of Indian
banks and changes in efficiency over time; (b) studies measuring competition in the banking

industry and its changes overtime.

Bhattacharyya et al. (1997) find public sector banks experienced lower productivity growth
between 1970-1992 due to nationalization. Reviewing the period from 1985-1996 for both
public and private sector banks, Kumbhakar and Sarkar (2003) they did not find evidence for
any significant improvement in total factor productivity growth for both public and private
sector banks following the reforms in the early 1990’s. Casu et al. (2013) studied the post-
reform period between 1992-2009 and found that there were differences in productivity gains
by ownership. Foreign banks to have the most efficient production technology which was
later adopted by public and private sector banks. Gulati and Kumar (2016) find similar
evidence of foreign banks continuing to employ the most efficient production technology
that is subsequently adopted by rest of the market using data from 2003-2013. Sengupta
and Vardhan (2020), however, finds that efficiency gains have stagnated in this industry
since 2011-12. They studied at 33 scheduled commercial banks between 2002-2018 and find

increasing non-performing loans has reduced productivity growth in the banking sector.

The second strand of literature that focuses on measuring competition and changes in mar-
ket structure over time include. Using Panzar-Rose H-statistic®, Prasad and Ghosh (2007)
find that Indian banking industry is characterized by monopolistic competition. They argue
that the market being contestable where the incumbent firms are pricing close to compet-
itive level because of threat of potential competition. However, they do not test whether
the market is in long-run equilibrium which is necessary to validate the estimated results®*.
Perera et al. (2006) computes the Panzar-Rosse H-statistic for four countries in the Asian

subcontinent - Bangladesh, India, Pakistan and Srilanka. For the time period, 1995-2003,

3Panzar-Rose H-statistic measures the sum of elasticities of the price of output to changes in price of
inputs.
4The long-run equilibrium test for the market was introduced by Bikker and Haaf (2002)
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they find monopolistic competition in the banking industry in Bangladesh, India, Pakistan
and Srilanka. In India, they find that banks are efficiently moving away from labor intensive
process to capital intensive ones as indicated by positive relationship between capital costs
and bank revenue. They also find that in India and Srilanka, the traditional interest-based
banking market is less competitive than the overall market. This could be because of the
presence of foreign banks who have more fee and commission based products ®. Sensarma
(2008) uses a stochastic frontier analysis to measure profit efficiency of Indian banks for the
period 1986-2005 and finds that profit efficiency and profit productivity declined over time
despite the reforms in the 1990’s. This is interpreted as a result of increased competition
in the industry as increased competition is leading to lower profits. Zhao et al. (2010) uses
a stochastic cost frontier model to estimate marginal cost of individual banks and then use
the estimated marginal costs to test for persistence of profits in the Indian banking industry.
They study the period 1992-2004, which is divided into pre and post periods (1992-1997 and
1998-2004). They find that the regulatory reforms in 1992 and 1998 has led to decreasing
markup’s in the market for loans in the post period (1998-2004) relative to the pre-period
(1992-1997). That is, they find evidence of increasing competition in the market. Their
estimates can be interpreted in a similar way as decreasing Lerner index for the market for
loans. The line of reasoning in this strand of literature is that increases in efficiency is due
to increasing competition as competitive pressures incentivise banks to undertake measures

to improve their cost efficiency and profit efficiency.

The study that aligns closely with this paper is Das and Kumbhakar (2016). They use an
input distance function approach to estimate marginal costs and markups for the period
1992-2012. They find that markups decreased between 1992-2002 while it increased in the
latter period between 2002-2012. They further argue that large banks (measured in terms of

their total assets) have the capacity to impose higher prices, especially on loans, and enjoy

50n the other hand, in Bangladesh and Pakistan, they find that the traditional interest-based banking
market is more competitive than the overall market (which includes fee and commission based banking
products).
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significant market power. However, they don’t incorporate multimarket contact in their
analysis. Neither do they use a structural model to estimate market structure parameters.
To the best of my knowledge, there are no studies on the Indian banking industry that either

look at multimarket contact between banks or apply Bresnahan-Lau model, let alone both.

Under the multimarket contact hypothesis, firms that operate in the same markets, either in
terms of products or geography or both, have less incentive to compete aggressively against
each other if they fear retaliation from rivals in other markets. This was first put forward by
Solomon (1970). I test whether this is the case in the market for Indian banks. We can view
banks as firms selling a homogeneous product in various local markets. Brick and mortar
banking dominates the Indian banking system, thus creating geographical overlaps in terms
of bank’s network of branches. Moreover, mergers and acquisitions as well as amalgamations
among banks in the industry has increased the degree of multimarket contact over time.
Banks in India require license to open new branches as well as close existing ones. In 2005,
the Reserve Bank of India introduced a policy change in issuance of bank branch licenses.
There were two key changes under this policy. First, rather than issue licenses for branches
on a case-by-case basis, RBI switched to a system where banks submitted an Annual Branch
Expansion Plan (ABEP) and RBI granted permission to open branches based on it. Second,
the total number of branch licenses issued to a bank depended on the number of branches
the bank was planning to open in designated “underbanked markets” ¢. The period of study
chosen in this paper, 2005-2020, thus facilitates the study of multimarket contact hypothesis
as multimarket contact becomes even more likely post this policy change. This in turn,

increases the likelihood of tacit collusion between banks.

There is evidence from studies in other markets and countries that find evidence in support
of the theory of mutual forbearance. Heggestad and Rhoades (1978) analyzed 187 major

banking markets in the US and found that multimarket meetings between the dominant

6The markets are defined at the district level by RBI based on average number of persons per branch
within a district relative to the national average. See Young (2021) for detailed description.
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banks adversely affected the extent of rivalry within markets as measured by changes in
market shares for deposits. Rhoades and Heggestad (1985) studied the same sample period
but used profits and prices as the outcome variable and found partial evidence in support of
the theory of mutual forbearance. Mester (1987), on the other hand, finds pro-competitive
effect from multimarket links. The author studied the savings and loan industry in California
and found that the interaction between market concentration and contact is important rather
than the contact itself. The author found that consumers benefited more in markets with
high concentration and high contact. Whalen (1996) is another study on the US banking
industry where the author analyzed the deposit market of large, interstate US bank holding
companies and found evidence in support of linked oligopoly theory. Pilloff (1999) find
that multimarket contact among US banking organizations are significantly and positively
related to their profitability. The author finds this effect to increase with multimarket
contact. Haveman and Nonnemaker (2000) find that multimarket firms grow and enter the
markets in which they have moderate multimarket contact. They also find that the impact
of multimarket links is strongest in markets dominated by a few multimarket firms. Their
study is also based on the savings and loans industry in California as Mester (1987). Similar
evidence for growth and entry was found in the Spanish savings bank market by Fuentelsaz

and Gomez (2006).

Coccorese and Pellecchia (2009) and Coccorese and Pellecchia (2013) find evidence in support
of the theory of mutual forbearance in the banking industry in Italy. More recent evidence
on the role of multimarket contact in the banking industry comes from Coble (2019). The
author uses a discrete-choice model for deposit services in the US to estimate different supply
functions at the market and bank levels to fit a partial collusion model. One of the findings
in this study is that for collusion to exist, banks have to be competing in more than 164
markets (markets defined at the Metropolitan Statistical Area). The author finds that the US
banking market is competitive and resembles the theoretical outcome under Nash-Bertrand

equilibrium. There are studies on multimarket contact in other non-bank markets which find
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evidence in support ,as well as against, the mutual forbearance theory. I am not describing
or citing them as they are not relevant to the current study both in terms of methods and

results.

The Bresnahan and Lau framework applied in this paper closely follows Coccorese and
Pellecchia (2013) who have aggregated the demand and equilibrium condition to the market
level to estimate parameters of the market structure. Coccorese and Pellecchia (2013) also
incorporates multimarket contact into this framework. Coccorese (2009) applies the same
framework to individual bank level data to determine market structure parameters in the
Italian banking industry. However, limitations in terms of data restricts my analysis to the

market level similar to Coccorese and Pellecchia (2013).

This study adds to the literature in two ways. First, this is the first paper to analyze the role
of multimarket contact in the Indian banking industry. My results indicate that multimarket
contact does impact a bank’s income. I find a statistically significant and positive impact of
multimarket contact on bank’s earnings (measured as ratio of income to total assets). This
finding is robust to model specification, different measures of multimarket contact as well as
sample of banks (and markets). I use a reduced form fixed-effects model at the bank-level
as well as a structural model by Bresnahan (1982) and Lau (1982) to study the multimarket
contact hypothesis. Increasing multimarket contact and thereby, facilitating collusion among
banks is an unintended consequence of the regulatory policy changes . Second, I find evidence
of monopoly behavior among banks in India using a structural model. Existing studies use
non-structural models to measure competition in the banking industry. As discussed earlier
in this section, these non-structural measures have their limitations as they impose strong
assumptions on the equilibrium conditions of the market. As discussed earlier, my findings
add to findings from Das and Kumbhakar (2016). I also compute these alternative measures

of competition upto the most recent period as benchmark against the structural measures.

The findings of this study raise policy implications and questions. Suppose current policies
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for branch expansion are inadvertently facilitating collusion between banks through increas-
ing multimarket contact. This has implications for the larger objective of increasing financial
inclusion (both in terms of access to credit as well as avenue for savings) as banks might
maintain higher markups in the credit market while offer lower interest rates in deposit mar-
kets fearing retaliation from rivals in other markets. Data at the district-branch-loan level
is required to effectively test this hypothesis. However, such data is not available publicly.
The next best method to evaluate the hypothesis is at higher levels of aggregation as I do

in this study”’.

In the next section, I set out the different models used in my analysis. For the analysis
related to multimarket contact, I construct both bank-level and market-level measures of
multimarket contact. The latter is required for the structural model. In the latter sections,

I discuss the data and the results from the analysis.

2.3 Measures of Competition

2.3.1 Multimarket Contact Models

Bank level model

We test the mutual forbearance theory at the bank level and estimate whether multimarket

contact affects a bank’s profitability. We estimate the following equation:

RoA;; = aMMCy + BMEtVary + yBankVarg + 6; + 60, + €5 (2.1)

I have run district-level analysis where possible to check for robustness of results.
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where i = 1,...,N, t=1,...,T. N is the total number of banks while T is the total number
of time periods. Here, RoA measures bank’s profitability in each time period while MMC
represents a measure of multimarket contact for each bank in each period. The parameter
of interest is a. The measure of profitability, RoA, is expected to be directly related to
the multimarket contact measure, i.e. we expect a > 0 because if the theory of mutual
forbearance holds, then banks with greater multimarket contact should enjoy greater profits.
The variables used in this model are defined as:
e RoA = %: The variable measures bank’s profitability each period. I am
using operating income rather than profits so that the measure of profitability is not
unduly biased by any subjective changes in balance sheet policies or due to inclusion

of extraordinary or exceptional items.

o MktVar represents a vector of market level variables that are weighed and redefined

at the bank level. These variables are:

— Herfindahl-Hirschmann Index (HHI) defined for each market based on the distri-
bution of bank branches®. HHI is defined such that it ranges between 0 to 1. We
expect markets with higher concentration to have higher likelihood of collusion

under the SCP paradigm.

— Total amount of credit issued in the market, with the variable defined as natural
logarithm of all loans disbursed in the market. This measures the ease of entry
as larger markets are easier to enter and therefore, more competitive. I expect a

negative relationship between market size and bank’s profitability.

— Growth rate of credit in market, where the variable is defined as the growth in

annual credit disbursed in each market. If the market for loans are expanding at

81deally, the market share should be defined either based on bank’s deposits or loans in each market.
However, due to non-availability of such data, the next best solution is to compute HHI using bank’s market
share in terms of branches. Other studies such as Coccorese and Pellecchia (2009), Coccorese and Pellecchia
(2013) and Degryse and Ongena (2005) use the same methodology to compute market share of banks
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a faster rate, then we would expect banks’ profits to also increase over time as

interest earned on credit is the primary source of income for banks.

— The market level variables are weighted by bank’s market share of branches in

each state and then converted to bank-level variables®.

e BankVar are bank level variables computed off their annual financial statements. They

include:

— Degree of capacity utilization as measured by total assets per branch of the bank.
We take the natural log of this variable. Greater capacity utilization is expected

to have a positive impact on bank’s profitability.

— Potential for profits is measured by the ratio between bank’s loans to its total
assets. Higher the ratio, higher the potential gross yield, i.e. higher the potential
interest income the bank can earn and therefore, we expect a positive effect on

profitability.

— Cost of funds to the bank is defined by the equity to assets ratio, where equity is
the sum of capital and reserve surplus of a bank. A higher equity to asset ratio is
represents a lower cost of funds, lower probability of bankruptcy and its expected

costs, and therefore is expected to be positively associated with higher profits.

— Ratio between non-interest operating expenses and total assets to represent bank’s
efficiency in its operations. A higher ratio reflects higher cost incidence and there-

fore, indicates lower profitability©.

— The natural logarithm of total number of bank’s branches is also included to
measure the effect of branch networks on profits. A wider network of branches
allows bank to take advantage of more profitable opportunities as well as diversify

their risks. On the flip side, a wider network of branches increases bank’s costs.

9This is necessary as all bank-invariant variables will be removed by the fixed effects model.
OTnterest payments are not included in this variable because they can be influenced by external macroe-
conomic factors and need not necessarily reflect the decisions of the bank’s management.
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Therefore, the impact of the size of a bank’s network of branches on its profits

can go either way.

— As an indicator of potential profits, we also include the ratio of bad loans to total
loans of a bank. Higher the ratio, higher the probability of losses (or less profits)
for the bank.

e The multimarket contact measures, M MC}; is defined in greater detail in later sub-

sections.
e 0, and 0, are bank and year fixed effects, respectively.

e ¢, is an error term with mean zero and finite variance.

Market level model

In brief, the following structural model takes advantage of the profit maximizing condition,
i.,e. MR = MC. We continue with the analysis of market for loans in the banking industry.
We consider a set of banks, N, where each bank maximizes its profits by setting their output
(i.e. credit disbursed) at the level where their marginal revenue equals their marginal costs.
If the market is perfectly competitive, then marginal revenue will be equal to price, and
we have P=MC as the profit maximizing condition. However, if the market is a monopoly
or a market with perfect collusion, then the marginal revenue of each individual firm is
equal to the marginal revenue for the entire market. We will use a simultaneous equations
model, with a demand equation and an optimal equilibrium condition (MC=MR), where a
parameter measuring average degree of market power of banks is included. This parameter
is assumed to be function of multimarket contact and market concentration. Using the data

on Indian banks and defining each state as a market, we seek to identify this parameter.

40



Consider the market demand for loan in region j at time t to be:

Qjt = Qj(Pjr, X1, 0)

where (), ; is the aggregate level of loans in region j at time t, P;; is the interest rate on loans
charged by local banks in region j at time t, X, are vector of exogenous variables shifting

the demand curve. ¢ is vector of unknown parameters to be estimated.

Aggregating individual demand curves and then taking the derivative with respect QQ gives
us the “true” MR curve for the entire industry, i.e. :
Qje()

Q¢
OP; ¢

MR;, = Pj, +

For each individual bank i, its perceived MR curve is:

qiujvt(')
MRiji = P+ Niji—55,
OP; ¢

where \; ;; is an unknown parameter that measures competitiveness of oligopoly conduct.
Aijt = 0 under perfect competition and A; ;; = 1 under joint monopoly or perfect collusion.
Note that if A\ is negative, it could be that there are unsustainable deviations from the
long-run equilibrium where banks are pricing below their marginal cost. In this case, the
aggregate output ();; will exceed the competitive norm (Gruben and McComb (2003) and
Shaffer (2004)).

We aggregate the individual demand and supply functions to solve the over-parametrization
of the model. This also allows use market-level data rather than individual bank-market

level data. In the context of this study, I define a market as a state!.

HThere are 35 different markets in India under this characterization.

41



Horizontal summation of individual banks” marginal costs functions gives us the industry
marginal cost function, MC;, Shaffer (2004). Moreover, this also means we now have only
one parameter, \;;, that measures the average conduct of banks operating in market j at
time t (Bresnahan 1989). We can write the equilibrium condition MR=MC for the industry

as:

Q.])t(‘)
MRj’t - Pj,t + )\jﬂg 5Q; 1 - MCj,t
5P
which can be re-written as:
Ajt
Pjy = MCjp = ——= (2.2)
5.t
6Q; ¢
where n;; = ‘i“ is the semi-elasticity of market demand with respect to price. gives us
Qjt

a measure of deviation of price from marginal cost, i.e. the perfectly competitive price.
Alternatively, Shaffer (1993) showed A is a local approximation of the percentage deviation
of total industry output from the optimal level of production that characterizes the perfectly

competitive equilibrium.

We define this parameter, \ as:

)\jyt - /\jﬂg(MMOjﬂg, HHIjjt)

where )\ is defined as a function of multimarket contact and the concentration in the local
market, as measured by MMC and HHI, respectively. Here, MMC is computed based on
presence (or absence) of banks in each market and is described in more detail in the next
section. HHI is the Herfindahl-Hirschman index which is defined to be between 0 and 1. The
parameter A is a function of local market concentration, HHI, to account for the possibility

that banks may price above marginal cost in regional markets that are more concentrated.
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As Shaffer (2004) points out, this approach provides us with a test statistic that maps into
all oligopoly solution concepts and at the same time allows us to use data aggregated at
the industry level in each market!?. Shaffer (2001) also show that we do not have to expect
any biased estimation of the market power parameter because we are including all potential
markets rather than a subset of the industry. However, there is a reason why this method has
not been applied frequently despite its advantages. The Bresnahan-Lau test requires a clear
identification of the product or geographic market because it uses market level variables.
The estimation is also done through a non-linear system of equations and requires data on

aggregate demand.

The demand function for loans in each market j for year t is defined as follows:

InQjr = o Py + anZy + a3Yyy + cu POPj, + as BRj, + ot + a5 (2.3)

where @)j; is the amount of loans in region j at time t, P}, is the average market loan rate, Z;
is the interest rate on 10-year benchmark bond (as a proxy for substitutes for bank loans),
Y is the Net Domestic Product for the state j in period t. POP;, is population in region j
at time t, BR;; is the number of branches in region j at time t, «; represents fixed effects for
regions to account for any unobserved regional characteristics. Here «y provides a measure of
average value of price semi-elasticity of demand 7. A time trend variable, t, is also included
to capture possible trend effects. Here, we use a semi-logarithmic demand function because

we do not have to impose constant elasticities, which can be an issue with time-series data.

The supply function for market j is derived from individual bank’s supply function. For bank
i in region j at time t, its supply function is defined in the form of a translog cost function
with two generic inputs. One of the inputs is labor measured by number of employees for

bank i in region j at time t. The other input is deposits which represents the funds required

12This approach also allows us to test for monopsony power (Shaffer (2004)) in the market for deposits.
However, lack of bank level data on deposit rates for the entire duration of the sample prevents me from
applying this model to the market for deposits.
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to create loans for each bank. There is one output, ¢, which is the amount of loans disbursed.

The supply function is defined as:

InCije = Po + Bolngij + /BQTQ(ZT@%%)Q + BilnWijp + BolnWajy + Ingije(BoilnWijp + BoolnWajy)

1
+§[511(lnwljt)2 + 522(an2jt)2 + BialnWiinWajy + BorInWajln Wi 4]

+5TZTZT]ME + ﬁ%(lnT[ME)Z + lnTIME(ﬁQTlnqijt + ﬁlTlnwljt + ﬁgjtanth)

(2.4)

where Cjj; and ¢;; are bank i’s total cost and total output (loans), respectively, in region j
for period t. TIME is the time trend variable (similar to demand equation) and it is included
possible effects of technological change over time'®. W, and Wy, are exogenous prices of
inputs. Wy, is the regional interest rate on deposits and Wy, is the average regional wage
rate of the financial intermediation sector. Cj; is the sum of interest expenses (computed as
the product of deposit rate times total deposits) and labor costs (assumed to be equal to
the salaries paid by banks). Both of these variables are defined at the regional level for each

time period.

Similar to the discussion of estimation of marginal cost in the previous chapter on Lerner
index and Boone indicator, we impose conditions of linear homogeneity in input prices on
the cost function. We also assume symmetry, i.e. we have 15 = (1. Assuming input prices
are linear homogeneous implies: 51 + B2 = 1; f11 + P12 = 0; Ba1 + Ba2 = 0; Bo1 + Bo2 = 0;

Bir + Bor = 0. To impose these conditions, we can divide both sides by Ws;; and then

13In the current specification, I have defined the time trend as TIME to avoid confusion with the subscript
t
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aggregate across banks in region j to get:

i) ﬁo+ﬁanQﬂ+ﬂ (1@ + fuiny
25t

W
—|—BQ1anjtln(let) + @z (L
27t
ﬁTT

2
W
5 (l T]ME) +lnT]ME[BQTanjt+51Tln(W1]t>]

24t

In(

Taking the derivative with respect to the output, Q gives us the marginal cost function for

the industry:

Cit

Wit

MCjt [BQ + ﬁQanQJt -+ ﬁQlln( ) + ﬁQTlnT]ME] (25)
Qgt Wth
Plugging 2.5 into 2.3.1 gives:
Cit W, )\
Py = 0, —L[Bq + BaqglnQ + 5Qlln(W1]t) + BorinTIME] —
Jt 25t aq

We can also specify \j; as:

/\jt = Ao—f-)\let—f—)\gHH]t—l—/\th*HHI

Plugging this back into the equilibrium condition gives us:

Cit W, Ao+ MM+ N HHILy + A\yM,, « HHI
Py = 5 [5Q+/3QanQﬁ+ﬁQlln(W” )+ BorinTIM E]— 20T A1t T 22 - gt T A8t * it
Jt 25t 1

(2.6)

2.3 and 2.6 have to be estimated simultaneously. Given the non-linearity in the functional
specification, we need to apply non-linear 3SLS model for the estimation. To correctly
identify the parameter, Aj;;, Lau (1982) show a necessary and sufficient condition in a system

of demand and cost equations is that the demand function must not be separable in at
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least one exogenous variable that is included in the demand function but excluded from the
marginal cost function. The semi-logarithmic specification of the demand function allows us

52Q ;¢

' 3P0P0P,; — a1a4th # 0, i.e. the two equations are

to meet this condition. For instance

non-separable with respect to population in the region (POP};).

The next section discusses the definition of how multimarket contact is defined and measured.

2.3.2 Multimarket contact measures

Bank-level Multimarket Contact measures

I construct multimarket contact measures at the level of the bank as well as the level of the
market. The former is applied to the bank-level model while the latter is used in the market

level structural model**.

I will first define all the pieces required to construct the measures and then define the
measures themselves. Consider a country with N banks and M markets. Let BR = [bry],
where br;, is the number of branches of bank i in market m. We can now define another
N x M matrix, U = [w;;,], where ug, = 1if bry,, > 0 and zero otherwise. Each element of the
matrix U indicates whether bank i is present in market m (=1) or not (=0). Let A = UU’

where A is a NxN symmetric matrix with

M
A = 2y W Ui,

Every off-diagonal element measures the number of markets in which bank k and 1 have
contact and every diagonal element represents the number of markets in which bank k

operates. We define another matrix N x M, S = [s;,,] where each element, s;,, is the market

4These mulitmarket measures are constructed based on Evans and Kessides (1994), Jans and Rosenbaum
(1997), Coccorese and Pellecchia (2009), and Coccorese and Pellecchia (2013).
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share of bank i in market m and -

We then construct a similarity matrix, SIyxy, which measures similarity between banks
i and j. Similarity between the two banks i and j is defined as the product of absolute

differences in their market shares in markets where they both meet.

M
S[ij = Em:1|3im — Sjm| X Uim X Ujm

By construction, the similarity index ranges between 0 and the number of markets where
the banks meet. The lower limit of the index is 0 when both banks have same market shares
in the market in which they meet. The similarity index will be smaller if the banks have

similar market shares.
I now define the three bank-level multimarket contact measures:

Measure 1: BMMC1
The first measure of mulitmarket contact at the bank level measures the average number of
contacts for a bank, defined as:

Vit Uij i

BMMC1; =

(2.7)

where d;; = 1 if a;; > 0 and 0 otherwise. The lower and upper limit of this measure depends
on how the branches of the bank are distributed across the markets. The measure is 0 if
a bank is a monopolist in every market it operates. On the other hand, if all banks meet
each other in all markets, then the maximum value of this measure is reached which is equal
to the number of markets. If an individual bank operates only in one market and is not a

monopolist in that market, then BMMC1 = 1.
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Measure 2: BMMC2

It is possible that banks may not treat every rival bank the same way. Banks might have
greater incentive to collude with larger counterparts. To factor this in, I construct another
measure of multimarket contact based on how similar two banks are. To construct this
measure, I first create w;; which rescales the similarity measure S;; such that the rescaled

variable is: 0 < w;; < 1, where,

The second measure is defined as:

BMMC2, = 29#1%5 X Wi X G (2.8)
Liz i

where c/i; = 1if a;; X w;; > 0 and 0 otherwise. By construction, BMMC1; > BMMC?2;.

They are equal only when bank i has same market share as all the rivals it meets with.

Measure 3: BMMC3
The third measure focuses on the size of the rivals rather than similarity with rivals. In a
sense, this measure is an average of sums of rivals’ market shares. It is defined as:

Z#iaij X ﬁ}\z/] X dij

BMMC3, = L (2.9)
Vil

where,

M
—~ Emzlsjm X Ui, X Ujm
wij =

a,-j

and cflzv =1 if a;; x w;; > 0 and 0 otherwise.
j j j
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Market-level Multimarket Contact measures

We continue to use the matrices BRyxar, Unsxam, Anxn, and Syxas from the previous
section. To construct market level multimarket contact measures, we construct additional

matrices at the market level.

Let BC™ be a N x N symmetric matrix with each element, bél_m) is the sum of market
shares of banks k and 1 in all markets other than m, i.e.

057 = X ot (1p + S1p) * Unpty

We can also define another N x N symmetric matrix, C=™) where each element is given by
the concentration indexes characterizing the “non-home” markets (i.e. markets other than
j) in which banks k and 1 meet:

(=m
!

Cp ) = X (ppem) H H Iy % Uy * uyy

with

HHI,, = 2N7mms?

Measure 1: MMC1
Our first measure of multimarket contact measures extent to which two banks meet in regions

other than m for every contact made in market m. Hence, we define M M (C'1,, for market j:

N (Nm—1)

2]\777121\1 ApiUemUim —
_ Zk=1 =k 1% Lkm W 2 (2.10)

MMC1,, = Non (Vo D)
2

Ny (N —1)
d 2

where N,, is the number of banks in market j an is the total number of possible
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pairings between any two banks. The measure, M MC1,, does not factor the relative size of
these banks in each market, i.e, it fails to account for the concentration within each market
j. Collusion is more likely in highly concentrated markets as the costs of retaliation from
competitors are larger and the costs of coordinating is smaller with fewer players in the

market. Therefore, we can augment M M C'1l,, with the market shares of each bank.
Measure 2: MMC2 The augmented measure of multimarket contact is:

N—1yN (=m)
Zk:l El:k+1bkl Uk Ulm

N—1yvN Ny (Np—1)
k=1 Zl:]nglaklukmulm - p)

MMC2,, = (2.11)

This measures the average sum of market shares in markets other than j for banks operating

in market j per contact between banks in market j.
Measure 3: MMC3 A third measure of multimarket contact is defined as:

N—-1yvN (—=m)
Yo El:k+1cm Ukem Uim

N—-1vN Nm(Nm_l)
k=1 Zl:kJrla'k’lukmulm - b)

MMC3,, = (2.12)

Here, we consider the regional vlaues of HHI to compute MMC3 as the average HHI of

non-home markets per contact in the same markets.

We use each of these measures in 2.6 to estimate .

2.4 Data Sources and Summary Statistics

The data used for this analysis is compiled from multiple sources. The two primary sources
of data are from the Database on Indian Economy (DBIE), published by the Reserve Bank
of India and annual “Performance Highlights” reports published by the Indian Banks’ As-
sociation (IBA). The latter was used to complement and fill gaps in data from the former

source when necessary. The data is published according to the Indian financial calendar
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where the financial year spans from the month April of a given year to March of the next

year.

Data can be classified into the following categories based on their source level of disaggrega-

tion:

e Data from DBIE (RBI):
— Annual financial statements of scheduled commercial banks for the period 2003-
2021. This data is at the country-bank-year level.

— Basic Statistical Returns of Scheduled Commercial Banks to compile data on

credit and deposits. This data is at state-bank group-year level.

— Bank Branch Statistics covering data on number of branches and number of new
offices opened. The data is at the bank-district/state-quarter level covering 2005-
2021.

e Data from IBA:

— Annual performance highlights, which includes financial statements between 2003-

2020. The data is at the country-bank-year level.
e Data from Ministry of Statistics and Program Implementation (MOSPI):

— Index of Industrial Production - aggregate index and its components at a monthly
frequency.
— Consumer Price Index and Wholesale Price Index - aggregate index data at a

monthly frequency.

e Data on interest rates charged by Public, Private and Foreign banks were collected

from RBI’s website through web-scraping.
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Two other datasets used for this study is data on GDP Deflator which was downloaded from
FRED database. I collected data on the daily yield on the 10-year benchmark bond from

Bloomberg.

We have data on unique 141 scheduled commercial banks during the sample period spanning
from March, 2004 to March, 2021 ' . Though certain data is available at the district-level
and on a quarterly frequency, I have restricted the analysis to annual frequency and defined
markets at the level of a state!®. This is because all the variables used in the analysis are
available at an annual frequency and at the state level. That is, data is not available for all
variables at the district-level and on a quarterly basis to perform analysis at the disaggregated
level and frequency. Additionally, banks have merged with each other or certain public sector
banks have been amalgamated into larger public sector banks during the sample period. I
have considered each bank as separate entity until the date of their merger/amalgamation.
There are also two instances were a state was split into multiple parts during the sample
period ! As data is not available at disaggregated level for these newly created states or
administrative regions, I have defined them to be a single market for the duration of the

analysis.

For the bank-level analysis, we consider all banks - banks that operate in multiple markets as
well as single market banks - the analysis'®. The final dataset consists of 110 unique banks
spanning the years 2005-2021 over 34 different markets (states). The panel is not balanced

as some banks exit the industry or merge or be amalgamated with other banks during the

5Even though financial data is available for years prior to 2005, data on other variables are not available
and cannot be imputed from available data. For instance, data on branches by state (or district) for each
bank is available only starting March, 2005. However, I am able to compute the same data for 2004 using
related data on branch openings that covers the financial year 2004.

16States represent the higher level of administration above districts

17 A new state of Telegana was created out of the existing state of Andhra Pradesh in 2014. Similarly, the
state of Jammu and Kashmir was split into two union territories - Jammu and Kashmir, and Ladhakh.

18 As robustness check, we consider the subset of public and private banks only for the analysis. The
results are reported in Appendix A and they indicate evidence similar to the results with all banks included.
I could not run separate models for each bank group because of lack of degrees of freedom given the number
of fixed effects and parameters to be estimated.
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sample period. All amounts have been deflated using GDP Deflator and are defined in terms

of 2011-12 Indian Rupee (INR).

Tables 1 and 2 list the summary statistics of the key variables used in the bank-level model

used to test the mutual forbearance hypothesis in the presence of multimarket contact.

Table 2.1: Bank-wise Summary statistics for Bank-level model of Multimarket Contact

Variable Name N Mean Standard Median Min | Max
Deviation
BMMC 1 1386 8.29 5.61 9.73 1.00 15.58
BMMC 2 1386 8.03 5.41 9.52 0.77 15.36
BMMC 3 1386 0.18 0.13 0.19 0.01 0.48
Total Earnings (INR Million) 1386 | 91935.12 | 196821.88 | 25690.93 | 61.44 | 2295241.25
Total Assets (INR Billion) 1386 | 1102.91 2467.63 306.69 0.43 30964.99
Return on Assets (%) 1386 8.60 2.80 8.35 0.47 35.81
Bad Loans (INR Million) 1386 | 17569.92 | 51669.08 1279.63 | 0.00 | 873606.31
Total Loans (INR Million) 1386 | 642330.50 | 1470431.88 | 155704.22 | 1.82 | 17640678.00
Equity (INR Billion) 1386 83.23 174.91 29.73 0.07 1760.11
Total Number of Branches 1386 | 1159.87 2342.07 246.00 1.00 24949.00
Operating Expenses (INR Million) | 1386 | 19509.42 | 44895.88 5825.86 29.81 | 570301.00

Table 2.1 reports the summary statistics of the variables used in the bank-level model for
multimarket contact. These summary statistics have been averaged across all banks and
across all years. The mean and the standard deviation of these variables indicate a lot
of variation across banks and across time. BMMC1 and BMMC2 have a mean of 8.29
and 8.03 respectively. As mentioned in section 3, the key difference between BMMC1 and
BMMC2 is that the latter is weighted by how similar the two banks (in terms of market
share for branches) in the markets in which they meet. The third multimarket contact

measure (MMC), BMMC3 has a mean of 0.18. By construction this measure is takes values
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between 0 and 1. All rupee variables have been deflated using the GDP Deflator and are
measured in 2011-12 Indian Rupee (INR). I have also scaled the variables into billions or
millions depending on the distribution of its values. Total number of branches is represented
in actual units. All the statistics reported are for public sector banks, private sector banks,

and foreign banks.

Table 2.2 describes the summary statistics of all state level variables used in the bank-level
analysis of multimarket contact. Similar to the variables in Table 2.1, all rupee denominated
variables have been deflated and converted to 2011-12 INR using the GDP deflator. To apply
the bank-level analysis, each of these variables have been converted to level of the bank by
taking weighted sum of each of these state-level variable for every bank in the sample. The
weights are defined as the market share of the given bank in the given year in each state,

where the market share are computed using the branches 9.

Table 2.3 reports the market level summary statistics of variables used for the market-level
Bresnahan-Lau model. Similar to the bank-level variables, I have deflated each of the rupee
denominated variable by the GDP deflator to define all these variables in terms of 2011-12
INR. The average interest rate on loans during the sample period is 10% per annum (after

rounding)%.

Figure 2.1 provides a visual representation of the average multimarket contact measure
(constructed at the market level) for sample period across states. I have divided the states
into quintiles on the basis of these multimarket contact measures. On average (across the
sample period), we can see variation in the three market level measures of multimarket

contact.

19T do not have access to any other bank-wise state-level variable such as loans, deposits, assets etc that
can be used instead.

20This is not the imputed interest rate on loans as it can be biased by the presence of non-performing
loans which became a severe issue during the latter half of the sample period.
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Table 2.2: State-wise Summary statistics for Bank-level model of Multimarket Contact

Variable N | Mean Standard Median | Min Max
Deviation
State HHI 577 | 0.16 0.14 0.10 0.04 |0.82
State Population (millions) 577 | 38.50 45.60 25.53 0.00 |231.14
Total Branches in State 577 | 2786.82 | 3178.32 1503.00 | 10.00 | 13794.00
Total Banks in State 577 | 38.06 16.38 38.00 2.00 | 82.00
Total Number of Credit Accounts (millions) 577 | 3.78 6.65 1.14 0.00 | 54.94
Growth rate in Credit Accounts (%) 577 | 10.92 15.00 8.14 -35.71 | 143.33
Total Amount of All Credit (INR Billion) 577 | 1468.38 | 2989.39 331.35 | 0.23 | 21604.10
Growth rate in All Credit (%) 577 | 11.60 11.66 10.07 | -20.81 | 104.62
Total Number of Small Borrower Credit Accounts (millions) 577 | 2.95 5.35 0.85 0.00 42.54
Growth in Number of Small Borrower Credit Accounts (%) 577 | 9.55 20.47 5.86 -50.00 | 178.62
Total Credit to Small Borrowers (INR Billion) 577 | 121.49 | 187.90 39.76 0.13 1066.22
Growth in Credit to Small Borrowers (%) 577 | 4.99 16.26 2.96 -59.06 | 100.01
Total Number of Deposit Accounts (millions) 577 | 30.79 41.97 13.11 0.03 217.36
Growth in Number of Deposit Accounts (%) 577 1 9.90 7.55 9.77 -18.16 | 52.51
Amount of Total Deposits (INR Billion) 577 | 1930.93 | 3168.51 697.74 | 2.02 21379.99
Growth in Total Deposits (%) 5771 9.33 7.84 8.82 -19.48 | 50.66
Total Number of Current Deposit Accounts (millions) 577 | 1.36 1.93 0.60 0.00 14.47
Growth in Number of Current Deposit Accounts (%) 577 | 13.30 26.12 9.38 -74.85 | 199.91
Total Amount of Current Deposits (INR Billion) 577 | 203.98 | 407.72 69.45 0.08 | 3233.40
Growth in Current Deposits (%) 577 | 10.10 28.89 6.74 -72.23 | 264.79
Total Number of Savings Deposit Accounts (millions) 577 | 24.35 34.51 9.98 0.03 184.74
Growth in Number of Savings Deposit Accounts (%) 577 | 11.24 8.59 10.85 -25.22 | 7T7.57
Total Amount of Savings Deposits (INR Billion) 577 | 549.68 | 730.46 26297 | 1.19 4912.68
Growth in Savings Deposits (%) 577 | 549.68 | 730.46 262.97 | 1.19 4912.68
Total Number of Term Deposit Accounts (millions) 577 | 5.08 6.15 2.62 0.00 30.75
Growth in Number of Term Deposit Accounts (%) 577 | 4.99 10.35 5.31 -51.62 | 89.52
Total Amount of Term Deposits (INR Billion) 57T | 1177.27 | 2142.18 372.51 | 0.63 14071.91
Growth in Term Deposits (%) 577 | 8.94 13.69 8.18 -44.99 | 177.10
Per capita number of deposit accounts in state (millions) 577 | 0.98 0.74 0.79 0.10 3.87
Per capita number of credit accounts in state (millions) 577 | 0.10 0.08 0.07 0.02 0.48
Per capita number of small borrower credit accounts in state (millions) 577 | 0.08 0.06 0.05 0.01 0.39
Per capita number of current deposit accounts in state (millions) 577 | 0.05 0.05 0.03 0.00 0.27
Per capita number of savings deposit accounts in state (millions) 577 | 0.74 0.51 0.63 0.08 2.58
Per capita number of term deposit accounts in state (millions) 5771 0.19 0.22 0.13 0.01 1.30
Per capita amount of deposits in state (INR Thousands) 577 | 76.18 99.65 43.36 6.18 478.37
Per capita amount of credit in state (INR Thousands) 577 | 51.76 96.80 20.42 1.66 516.18
Per capita amount of credit to small borrowers in state (INR Thousands) | 577 | 3.52 2.68 2.52 0.84 15.01
Per capita amount of current deposit in state (INR Thousands) 577 | 7.60 10.43 4.31 0.69 79.25
Per capita amount of savings deposit in state (INR Thousands) 577 | 21.78 22.08 14.98 2.29 145.83
Per capita amount of term deposit in state (INR Thousands) 577 | 47.03 69.85 22.42 1.94 341.69

55




Table 2.3: Summary statistics of variable used in market-level multimarket contact models

Standard

Variable N Mean Median | Min | Max
Deviation

MMC1 465 3 6 2 -1 32

MMC2 465 6 2 5) 4 16

MMC3 465 0 0 0 0 0

Change in loans per period 165 195 958 31 311 109

(INR Billion)

P (interest rate on loans) (%) | 465 10 2 10 8 14

Yield on 10-year

government benchmark 465 8 1 8 6 9

bond (%)

Net State Domestic Product
(INR Million)

465 | 2738730 | 3185048 | 1676287 | 35601 | 17829028

State Population (Millions) 465 40 46 27 1 228
Total Number of Branch

otal UIDEr OL BIAtCues 1 465 | 3055 3189 1951 28 13649
in State

Average Variable Costs
(INR Billions)

465 6 12 1 0 62

wl:Interest on Deposits (%) | 465 5 1 5 4 7

w2:Wage per employee

465 74 13 75 47 116
(INR thousands)
Total .
otal deposits in State 465 | 2116 3241 381 12 21099
(INR Billion)
tate HHI

(based on branches)
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(a) State-wise average MMC measure 1 (b) State-wise average MMC measure 2
(2005-2021) (2005-2021)

Average MMC 3 measure (2005-2021)
(1225, 104]
(114,1225]
(108,114)
(1035,.108)
10, 1095)

(c) State-wise average MMC measure 3
(2005-2021)

Figure 2.1: Statewise distribution of market-level MMC measures (average over 2005-2021)

For the set of public sector, private sector and foreign banks, Figures 2.2, plots the 3-firm,
5-firm and 10-firm concentration ratios each year in terms of number of active branches,

loans and advances, deposits, and total assets of these banks. All four figures indicate simi-
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lar evidence - there is a dominant firm in the market which has a market share nearly double
that of the next largest bank in the industry. The dominant bank discussed here is the
State Bank of India, a public sector bank, and it maintains its dominance in market share
throughout the entire sample period. Moreover, we observe an increase in concentration

ratio towards the end of our sample period.
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Figure 2.2: Market shares and concentration ratios - 2004-2021

Before we discuss the results of the various models, I want to highlight a few patterns based

off the summary statistics. From Figures 2.2, we can see that concentration ratios have
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increased since 2012. This is the case irrespective of whether we compute market shares in
terms of branches or outstanding loans or deposits or total assets of banks. Moreover, we
can also see that the top bank’s share is increasing towards the end of the sample. The bank
with the highest market share throughout the whole sample period is State Bank of India
(SBI), a public sector bank. It’s market share is increasing towards the end of the sample

period as a few other smaller public sector banks have been amalgamated with it.

2.5 Results

Table 2.4%! reports the estimates of running with different specifications where the multimar-
ket contact is measured using BMMC-12?2. The specifications differ in terms of the variables
included. In all six specifications, I have included bank-level variables as well as time and
bank fixed effects. In model (1), the only market level variable, i.e. state level variable,
included is the HHI, as measured by share of bank’s branches in the state. For each year,
the state HHI measure was converted to bank level depending on bank’s branch network each
year. In the Model (2), I have included state-level variables?® in level terms. The state level
variables that are include are number of all credit accounts, number of small borrower credit
accounts, number of current deposit accounts, number of savings deposit accounts, number
of term deposit accounts, as well as total amount in each of these account types. In model
(3), I have included both the first set of variables as well as the growth rate in the number of
each of these accounts and the amounts in these accounts. In model (4), I have also included

natural logs of the levels of the first of variables along with their growth rates. Model 5

21 All specification and results reported use fixed effects model as Hausman test rejects the random effects
model

22Model results using MMC measures defined at the district level are included in Tables B.4, B.5 and
B.6 in Appendix B. The results reported in the main tables here are qualitatively similar to the results from
using district-level MMC measures.

23These variables we converted to bank level variables based on distribution of a bank’s branch network
across states each year. This is necessary to avoid dropping these state level variables in to the presence of
both time and bank fixed effects.
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includes per capita values of each of these variables (in level terms) where I converted the
level terms into per-capita terms using the state population each year. Model 6 includes
the same set of state-level variables as Model 4 but I have added the state population as
our objective is to factor for potential market size. The same pattern applies in Tables 5

and 6, where the only difference is in the multimarket contact measure used in the estimation.

Table 2.4: MMC 1 - Bank level

1) (2) (3) (4) (5) (6)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Multimarket Contact Measure - 1~ 0.224*** 0.223** 0.205*** 0.245*** 0.184%** 0.250***
(0.0670)  (0.0859)  (0.0744)  (0.0771)  (0.0573)  (0.0789)
NPA /Total Loans -2.280 -1.730 -1.851 -1.970 -0.376 -2.058
(2.533) (2.452) (2.501) (2.589) (1.923) (2.597)
Total Assets per Branch 0.000232 0.00498 0.00425 0.00198 0.00381 0.00217
(0.00662)  (0.00855)  (0.00891)  (0.00853)  (0.00901)  (0.00817)
Total Loans/Total Assets 0.132 -0.0295 -0.00704 0.0679 0.481 0.0643
(1.428) (1.291) (1.283) (1.270) (0.885) (1.256)
Equity/Total Assets 2.448 2.222 2.109 2.054 2.400 2.098
(1.739) (1.593) (1.610) (1.607) (1.681) (1.593)
In(Branches) 0.534** 0.501*** 0.523*** 0.526** 0.556** 0.479**
(0.239) (0.164) (0.165) (0.202) (0.215) (0.229)
Operating Expenses/Total Assets 62.73%** 63.58*** 63.98*** 62.12%** 64.10*%** 60.70***
(12.24) (11.40) (11.19) (11.85) (11.75) (11.68)
HHI -21.48** -21.62** -19.97 -12.85 -22.09** -24.44*
(10.83) (9.653) (12.08) (13.22) (10.53) (12.92)

Observations 1386 1386 1386 1386 1386 1386
Within R-Squared 0.282 0.311 0.317 0.318 0.332 0.320
Between R-Squared 0.254 0.285 0.287 0.257 0.266 0.243
Overall R-Squared 0.212 0.237 0.239 0.217 0.231 0.208
Adjusted R-Squared 0.269 0.294 0.294 0.295 0.315 0.297
Time FE Yes Yes Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes Yes Yes
State variables (levels) No Yes Yes No No No
State variables (growth rates) No No Yes Yes No Yes
State variables (In(levels)) No No No Yes No Yes
State variables (per capita terms) No No No No Yes No
State population No No No No No Yes




The results in Table 2.4 show strong evidence that multimarket contact positively and sig-
nificantly impact’s a bank’s earnings as measured by its RoA. RoA is defined as the ratio
of the bank’s total earnings to its total assets and is measured in percentage terms. From
Table 1, we know the median RoA for a bank during the sample period is 8.35% while the
mean RoA is 8.60%. There a 1 unit increase in the multimarket measure is associated with

an increase in a bank’s RoA by 18.4 to 25 basis points, on average?*.

I also find that state level HHI negatively affects bank’s RoA, i.e. increasing concentration
in markets reduces the earnings of banks. State level HHI measure has a negative coefficient
across all 6 specifications but is statistically significant at 5% level only in specifications (1),
(2) and (5). The negative coefficient contradicts the SCP paradigm that states that firms
in more concentrated markets should be earning higher profits. I interpret this as evidence
in support of the mulitmarket contact hypothesis where competition can also be intense in
markets with higher concentration ratios because it is the number of linkages across markets
(as measured by the multimarket contact) that affects a bank’s earnings 2°. Also, the HHI
measure is constructed using market shares measured in terms of branches of banks and not
the output. I do not have data on bank-wise distribution of credit (the output variable)
in each market which means HHI can only be computed using the distribution and share
of branches in each market. A higher HHI can also represent an inefficiently large branch
network which negatively affects earnings. For instance, too many branches in the same

market could lead to self-cannibalization of business across branches of the same bank?5.

The positive and significant coefficients for the ratio of operating expenses to total assets

241 have interpreted the result in terms of basis points as it we are measuring RoA in percentage terms. I
have also taken the minimum and maximum estimates for the multimarket measure across all 6 specifications
from Table 4 here.

251 also include the interaction terms between the multimarket measure and HHI for the same set of
specifications. The interaction terms is never significant (at 5% level) in any of the specifications. More-
over, the absolute magnitude of the coefficient for HHI decreases while the magnitude of the coeflicient for
multimarket measure increases with the inclusion of the interactive term

26We can address this with a more granular definition of the market to address this issue but unavailability
of data restricts this exercise.
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adds to the evidence that it is not necessarily the more efficient banks that earn higher prof-
its. Therefore, multimarket linkages allows inefficient banks to earn higher profits, consistent

with the mutual forbearance theory?”.

Table 2.5: MMC 2 - Bank level

1) (2) (3) (4) (5) (6)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Multimarket Contact Measure - 2 0.223*** 0.224** 0.207*** 0.247*** 0.183*** 0.252%**
(0.0685) (0.0893) (0.0781) (0.0801) (0.0581) (0.0818)
NPA /Total Loans -2.302 -1.743 -1.864 -1.995 -0.388 -2.084
(2.533) (2.450) (2.499) (2.586) (1.921) (2.595)

Total Assets per Branch 0.000260 0.00498 0.00424 0.00201 0.00382 0.00220
(0.00664)  (0.00858)  (0.00894)  (0.00856)  (0.00904)  (0.00819)
Total Loans/Total Assets 0.136 -0.0246 -0.00219 0.0715 0.483 0.0679

(1.427) (1.289) (1.281) (1.268) (0.885) (1.254)

Equity/Total Assets 2.455 2.236 2.122 2.065 2.407 2.109
(1.741) (1.595) (1.612) (1.610) (1.683) (1.596)
In(Branches) 0.549**  0.514***  0.535%**  0.538***  0.569***  0.492**

(0.238) (0.163) (0.164) (0.200) (0.213) (0.227)
Operating Expenses/Total Assets  62.69*** 63.52*** 63.93*** 62.06*** 64.05*** 60.63***
(12.24) (11.39) (11.19) (11.86) (11.75) (11.69)
HHI -20.66* -21.02** -19.46 -12.11 -21.46** -23.67*
(10.80) (9.641) (12.06) (13.20) (10.47) (12.84)

Observations 1386 1386 1386 1386 1386 1386
Within R-Squared 0.281 0.311 0.317 0.318 0.331 0.320
Between R-Squared 0.255 0.286 0.288 0.257 0.267 0.244
Overall R-Squared 0.213 0.238 0.240 0.217 0.231 0.209
Adjusted R-Squared 0.269 0.294 0.294 0.296 0.315 0.297
Time FE Yes Yes Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes Yes Yes
State variables (levels) No Yes Yes No No No
State variables (growth rates) No No Yes Yes No Yes
State variables (In(levels)) No No No Yes No Yes
State variables (per capita terms) No No No No Yes No
State population No No No No No Yes

27An alternative explanation could be that larger banks with higher operating costs to total assets ratio
maybe producing a higher quality of output which allows them to earn to greater revenues at the same time.
This requires further analysis.
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The other bank level coefficients, except for the log of branches and the ratio of operating
expenses to total assets, are not statistically significant across different specifications. The
positive and significant coefficient for the natural log of total number of branches for a bank
indicates that banks with a wider network are able to earn more earnings. This is consistent
with previous study (Prasad and Ghosh 2005) that find branch rationalization is one of
the reasons for improvement in performance of Indian banks. In the context of multimarket
contact, we can also interpret this as evidence in support of mutual forbearance theory. That
is, banks with larger branch networks are more likely to have higher multimarket contact

with rivals and thus greater opportunities for collusion?®.

The results in Table 2.5% where I use the second bank-level multimarket measure is almost
identical to the results in Table 2.4 in terms of magnitude and sign of the coefficient as
well as the significance. Therefore, we can conclude that even after we define a multimarket
contact measure after taking into account similarity with rivals (where the number of contacts
between two banks is weighted by an index measuring their similarity in terms of market
shares in every market). The positive and significant coefficients for the second bank-level
MMC measure is consistent with industrial organization theory that symmetry among firms

can facilitate collusion (Barla 2000, Compte et al 2002).

In Table 2.6%°, the coefficient for the third multimarket contact measure is positive but not
always statistically significant. The magnitude of the coefficient is also much larger but that
is by construction as this measure is defined to be between 0 and 1. The interpretation
of the positive coefficient, however, is consistent with the mutual forbearance hypothesis.

For a given bank, larger the size of the rival’s market share in which the two banks meet,

28This is further supported by lack of economic and statistical significance of the coefficient for total
assets per branch across all specifications. This coefficient represents a bank’s ability to utilize its capacity
generate income.

29 All specification and results reported use fixed effects model as Hausman test rejects the random effects
model

30All specification and results reported use fixed effects model as Hausman test rejects the random effects
model
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greater the multimarket contact measure, and therefore, greater the earnings of the given
bank (represented by higher RoA). As market shares have to sum to 1, this means that
despite having smaller market shares relative to its rivals, banks can earn higher profits.
This implies banks are colluding with their larger rivals, consistent with the predictions of

the mutual forbearance hypothesis.

Table 2.6: MMC 3 - Bank level

1) (2) (3) (4) (5) (6)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Multimarket Contact Measure - 3 4.459** 3.492* 3.245* 3.490 4.284*** 3.472
(1.877) (1.827) (1.951) (2.212) (1.618) (2.197)

NPA /Total Loans -2.427 -1.831 -1.949 -2.043 -0.406 -2.129
(2.637) (2.580) (2.620) (2.735) (1.985) (2.747)
Total Assets per Branch 0.000116  0.00520  0.00442  0.00208  0.00401  0.00225

(0.00625)  (0.00831)  (0.00873)  (0.00834) (0.00873)  (0.00801)

Total Loans/Total Assets 0.111 -0.0507 -0.0229 0.0643 0.492 0.0600
(1.462) (1.348) (1.331) (1.311) (0.903) (1.299)
Equity /Total Assets 2.208 2.040 1.931 1.834 2.216 1.871

(1.729) (1.584) (1.599) (1.599) (1.669) (1.587)
In(Branches) 0.686*** 0.675*** 0.682*** 0.726*** 0.659*** 0.690***
(0.230) (0.182) (0.192) (0.214) (0.221) (0.233)
Operating Expenses/Total Assets 62.41%** 63.36*** 63.76*** 61.72%** 64.17*%** 60.38***
(12.15) (11.21) (11.01) (11.63) (11.71) (11.50)
HHI -18.97 -18.25* -17.13 -11.41 -21.60** -22.00*
(11.88) (10.71) (11.13) (12.63) (10.73) (11.44)

Observations 1386 1386 1386 1386 1386 1386
Within R-Squared 0.279 0.307 0.314 0.313 0.331 0.315
Between R-Squared 0.292 0.321 0.319 0.295 0.296 0.280
Overall R-Squared 0.249 0.273 0.271 0.255 0.261 0.246
Adjusted R-Squared 0.266 0.290 0.291 0.291 0.314 0.292
Time FE Yes Yes Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes Yes Yes
State variables (levels) No Yes Yes No No No
State variables (growth rates) No No Yes Yes No Yes
State variables (In(levels)) No No No Yes No Yes
State variables (per capita terms) No No No No Yes No
State population No No No No No Yes




The coefficient for state HHI measure remains negative but is no longer significant across
all specifications (at 5% level). The sign and significance of the other bank-level coefficients
remains unchanged and follows the same interpretation as in the previous two tables. The
analysis presented so far implicitly assumes a linear relationship between the multimarket

contact measure and bank’s profitability3!.

The next set of tables report the results from simultaneously estimating the system of equa-
tions 2.3 and 2.6 using non-linear 3SLS models. All exogenous variables in 2.3 and 2.6
are used as instruments (added as levels and logs). Moreover, because ();; and Pj;, I have
included their first-lags as instruments to address any potential correlation between these
variables and the error term. I have also included additional instruments in the form total

value regional deposits (level and logs).

Table 2.7: Results of market-level structural model - MMC1

Without MMC - Model 1 MMC_1 - Model 2 MMC-_1 - Model 3 MMC_1 - Model 4
Variable
Coefficient | Standard Error | Coefficient | Standard Error | Coefficient | Standard Error | Coefficient | Standard Error
P a -.368%%* (.062) -.359% %% (.047) -.242%5% (.048) - 112%F (.044)
10-yr govt bond yield as 1.095%%* (1) 1.235%%* (.076) 986+ (.078) 918+ (.07)
NSDP as 0 (0) 0 (0) 0 (0) 0 (0)
State Population as -.012%%* (.003) -1 (.002) -.007*** (.002) -.019%** (.002)
Branches as 0** (0) OF** (0) 0 (0) (U (0)
T(time) ag 282 (.022) 154%%% (.017) 25k (.018) 5%k (.015)
Marginal Cost Constant | bg 1.074 (99.876) 1.071 (93.354) 1.14 (97.787) 1.158 (210.718)
In(Q) boo 058 (13.361) -.016 (12.489) .045 (13.082) 167 (28.193)
ln(%) bo1 534HE (.073) .303%** (.079) B55EFH* (.075) TE5REX (.167)
InT bor | -.052%%% (.018) -.081%¥% (.017) -.01 (.019) AT (.048)
Lambda Constant Ao 3.7TFHE (.643) 3.806%** (.507) 2.475%%% (.502) 1.484%% (.58)
MMC1 A1 -.036%** (.009) -.007* (.004) -.097** (.041)
HHI A2 28 (.345) -2.982%* (1.304)
MMC1*HHI A3 T61H* (.319)
Observations 465 465 465 465 465 465 465 465

In Table 2.7, the first model does not include any MMC measure because we want to identify

the structural parameter \ for the market. In the second model, I add the multimarket

31Existence of non-linear relationship between the two variables needs to be explored in future research.
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contact measure into 2.6. In the third and fourth set of models, I add the market level HHI,
and then its interaction with the multimarket contact measure, respectively. In Tables 2.8
and 2.9, I start with the model with the multimarket contact measure and then add market

level HHI, and the interaction term.

The results in Table 2.7 indicate a downward sloping demand curve where the coefficient
for P, a; is negative and statistically significant. Similarly, the price of substitute for bank
loans, proxied by the yield rate on the 10-year government bond is positive and statistically
significant. The estimated own-price elasticity at the sample mean3? is -1.87. That is, the
estimated own price demand elasticity is in the elastic portion of the demand curve consistent
with profit maximizing behavior. In the demand equation, the estimated coefficients for state
net domestic product, as is not significant statistically nor in economic terms as they are close
to zero. The estimated coefficients for total number of branches is statistically significant
but insignificant in economic terms as the estimated coefficients are close to zero. In case of
the equation representing the equilibrium condition, the estimated coefficients for the cost
of inputs is positive and significant as one would expect. The coefficient for output, bgg is
positive but not statistically significant in any of the specifications. The positive coefficients
for the time trend variable in the demand equation (ag) indicate that the size of the loan

market has increased during the sample period.

The estimated coefficients in Tables 2.8 and 2.9 are similar to the ones in Table 2.7. We find
demand is inelastic irrespective of the multimarket contact measure used. The coefficient for
substitute to bank loans remains positive and statistically significant across specifications of
alternative measures®®. The coefficients in the equilibrium condition functions follow similar

pattern as in Tables 2.7.

32The mean for P in the sample is 10.22%.

33The coefficient for population and branches are negative. This could be due to the definition of the
variable itself. I will use population density and branches per-capita as alternative variables in the next
iteration.
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Table 2.8: Results of market-level structural model - MMC2

MMC_2- Model 1

MMC_2- Model 2

MMC_2- Model 3

Variable
Coeflicient | Standard Error | Coefficient | Standard Error | Coefficient | Standard Error
P a - 183%xx (.048) _ 125K (.047) ~1.098%* (.103)
10-yr govt bond yield a2 .914%** (.076) T8Y*H* (.076) 2.071%** (.166)
NSDP a3 0 (0) 0 (0) 0 (0)
State Population aq -.01F** (.002) -.007H** (.002) -.015%** (.005)
Branches as OF** (0) 0** (0) OF** (0)
T(time) ag 23K (.017) L276%** (.017) .24 5% (.037)
Marginal Cost Constant | bg 1.09 (116.572) 1.143 (107.507) 1.116 (118.211)
In(Q) bgo .063 (15.595) .072 (14.382) .053 (15.815)
In(2L) bo1 I (.078) 628 *H* (.071) 3k (.096)
InT bor -.069%** (.02) -.005 (.018) -.196%** (.068)
Lambda Constant Ao 1.976%** (.535) 1.494%%* (.571) 12.268%** (1.49)
MMC A1 -.018 (.026) -.051%* (.025) -.516%* (.21)
HHI A2 513%* (.249) 40.131%%* (11.53)
MMC*HHI A3 -4.47%% (1.748)
Observations 465 465 465 465 465 465
Table 2.9: Results of market-level structural model - Using MMC3

MMC_3 - Model 1 MMC_3- Model 2 MMC_3- Model 3

Variable
Coefficient | Standard Error | Coefficient | Standard Error | Coefficient | Standard Error

P a1 -8R (.167) -1.989%%* (.159) -1.989%* (.161)
10-yr govt bond yield a2 1.301%** (.267) 3.25%%* (.254) 3.251%%* (.258)
NSDP as 0** (0) OFH* (0) O*** (0)
State Population a4 -.013 (.009) .008 (.008) .008 (.008)
Branches as -.001%** (0) -.001%** (0) -.001%** (0)
T(time) ag ) (.058) A4qrrr (.057) Adqrr (.058)
Marginal Cost Constant | bg 168.8* (86.914) 1.781 (86.394) 1.623 (106.273)
In(Q) bog | -22.442% (11.627) -.108 (11.557) -.086 (14.211)
In(%L) bo1 393k (.064) 409*** (.059) A409*** (.065)
InT bor .048%** (.017) .043%* (.017) .042 (.039)
Lambda Constant Ao 1.104* (.604) 2.45 (1.493) 2.37 (2.666)
MMC A 66.2377%* (14.67) 177.521%%% (19.418) 178.231%%% (30.231)
HHI A2 -11.775%** (3.806) -11.028 (25.54)
MMC*HHI A3 -6.732 (217.678)
Observations 465 465 465 465 465 465

The estimated parameter is A = 3.773 and it is statistically significantly different from
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zero even at the 1% level of confidence. Therefore, we can reject the hypothesis of perfect
competition in this market, consistent with our findings using the Lerner index and the
Boone indicator. However, we cannot reject the hypothesis of perfect collusion given the
estimated parameter. It is significantly greater than 1, indicating that during the sample
period, the banks’ perceived marginal revenue is strongly similar to the marginal revenue

taken into consideration by a monopoly or a cartel.

The estimated coefficients for multimarket contact measure, MMC1, is negative across all
three specifications (and significant in models 2 and 4) in Table 2.7 . The coefficients for
the second multimarket measure is also negative in Table 2.8. However, the mean values
for MMC1 and MMC?2 in the sample are 3.35 and 5.86 respectively. Given the estimated
coefficients, we still find the structural parameter for the market to be positive and sig-
nificantly greater than 1. For instance, in Model 2, we have, A = ):0 + A1 * mmel which
is 3.68. The negative coefficients for the MMC measure can be interpreted as increase in
competitive behavior as multimarket contact increases which in turn increases the difference
between banks’ perceived marginal revenue from that the marginal revenue considered by
a monopoly or cartel. This could be because the two MMC measures, MMC1 and MMC2,
might only be capturing part of the role played by multimarket contact. Both measures are
defined as pairwise measures. However, MMC3 additionally accounts for the concentration
in the market. More concentrated markets are more likely to facilitate tacit collusion be-
tween banks. The coefficients for MMC3 in Table 2.9 are positive and statistically significant

34 This measure is more representative of the mutual forbearance

across all specifications
theory (or the linked oligopoly theory) as it measures the average HHI of non-home markets
per contact between two banks in the same market. Therefore, greater the HHI in the other

non-home markets (i.e. markets other than the one under consideration), greater is the

threat of retaliation. To address potential endogeneity in the multimarket contact measure,

34The coefficients are large in absolute magnitude because the measure itself is defined to be between 0
and 1 unlike MMC1 and MMC2 measures.
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I have estimated the same specifications where this measure is instrumented it using its

lagged value. The estimated results are similar to the ones reported here.

Contrary to existing results from other studies, I find evidence of cartel-like or collusive
behavior between banks in the Indian banking industry. A potential explanation for this
behavior is the existence of a few large banks in the industry who capture a significant
proportion of the market throughout the sample period. Earlier studies that characterize
the Indian banking industry as monopolistically competitive markets. However, based on the
estimated results in this paper, I argue that there is a dominant bank in the industry both in
terms of its size (measured as share of total assets, credit, and deposits of the entire industry)
along with its large branch network3®. The dominant bank sets the profit-maximizing price
for the market and other banks in the industry determine their prices off of the residual
demand curve. Furthermore, multimarket contact between banks decreases the ability of
banks to competitively price their loans vis a vis the larger banks in the industry. The
threat of retaliation from larger banks in other markets could be inducing smaller banks
from not competing aggressively with their larger counterparts. The smaller banks might
also be competing along dimensions other than price such as in terms customer service or in

terms of alternative products?.

Why did the other measures of competition such as the Boone indicator and the Lerner
indices not find evidence of collusive behavior in Dharmarajan (2023)7 These indicators
are based on partial equilibrium analysis which involve estimating the marginal costs. The
Bresnahan-Lau model is a general equilibrium model which requires the simultaneous esti-
mation of both demand as well as the profit maximizing equilibrium conditions 3". In case of

the Lerner index, the price is an imputed price which ignores factors that can simultaneously

35The market power of the said bank is further enhanced by its status of being a public sector bank with
a pan-India branch network.

36We can test this hypothesis with individual loan data by bank. Unfortunately, I do not have access to
such data.

37Tn a rough sense, we are simultaneously estimating the demand curve and the supply curve in the market
level model.
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affect demand for loans as well the firm’s ability to price their output. One such factor is
the presence of non-performing loans that can increase the risk faced by banks in the out-
put market. This not only raises the bank’s costs, it also simultaneously leads to a lower
imputed price as interest income on loans fall as non-performing loans increase. Boone indi-
cator suffers from a similar issue as it is also measuring marginal costs and its relationship
with market shares of individual banks in a partial equilibrium framework. Moreover, any
cost function estimates can suffer from bias and consistency if there is input misallocation
(Kumbhakar and Wang (2006). These measures are most likely to be plagued by allocative
errors in inputs and therefore, estimates of the marginal cost used in construction of these

measures.

The results reported here is in line with the findings of Das and Kumbhakar (2016), They use
an input distance function approach which do not suffer from inconsistency in cost estimates
even when input allocations are not optimal. The input distance function approach is dual to
the cost function but does not impose directly impose cost minimizing behavior in estimating
the IDF. This is particularly relevant in the context of the Indian banking industry as the
public sector banks are more likely to disburse credit or open new branches at the behest of
the government rather than make these decisions with an objective to maximize profits or
minimize costs (or both). Das and Kumbhakar (2016) study data from 1991-2010 and find
that average markup of banks decreased during the first decade after the reforms, i.e. from
1992-2002. However, since 2002, banks started losing market share but they were less likely
to adjust their relative prices and thus continued to enjoy higher markups®®. They find that
larger banks, measured in terms of their total assets, enjoyed greater market power either

due to cost advantages or due to their capacity to impose higher prices.

Molnar et al. (2013) also find similar results in the Italian banking industry. They study

381 cannot replicate the results for the same time period as Das and Kumbhakar (2016) as bank branch
data is not available for years prior to 2004. There is branch level data published by the RBI but the dataset
is too noisy and can create substantial measurement errors. For instance, the branch level data reflects the
most recent details about the branch which makes it impossible to track branch locations across time.
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the market for deposits in the retail banking industry and find that the market is best
characterized by partial collusion based on multimarket contact between the participants in
the market. Moreover, they find the best fitting collusive model includes 8 banks with at least
19 markets in which they meet or operate in the presence of the other. They find that banks
with extensive multimarket contact are less competitive and mimic joint profit-maximization

like a cartel while taking into account the competitive fringe of smaller banks.

2.6 Conclusion

In this paper, I show evidence supporting the theory of mutual forbearance (or linked
oligopoly theory). Using a fixed effects model on an unbalanced panel of 110 banks in
India between 2005-2021, I find that multimarket contact among these banks is positively
associated with their earnings (referred to as RoA in the paper). This relationship is robust
to alternative definitions of multimarket contact measure and the set of control variables
used. I find that a 1 unit increase in multimarket contact is associated with an increase
in a bank’s RoA (return on assets defined as the ratio of earnings to assets) by 18.4 to 25
basis points, on average. I also use a structural model in a general equilibrium framework
to validate the results from the fixed effects model. I show that there is evidence of collusive

or monopoly-like behavior in the market for loans in the Indian banking industry.

Existing studies measuring competition in the Indian banking industry use partial equilib-
rium models, irrespective of whether the methods used are parametric or non-parametric.
As a result these studies (Prasad and Ghosh 2006, Rakshit and Bardhan (2019)) fail to find
evidence of collusive or monopoly-like behavior. However, my findings add to the evidence
found by Das and Kumbhakar (2016), who find that markups on loans have been increasing
over the period 2002-2012. I add to their evidence in two ways: (a) I argue that the markups

have remained high because of tacit collusion facilitated through multimarket contact be-
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tween banks. I find empirical evidence in support of this argument in this paper; (b) I also
show that higher markups have persisted beyond 2012 and throughout the sample period in

this study.

There are a few more relevant research questions to be investigated in future research. First,
are there differences in how multimarket contact facilitates tacit collusion during times of
economic expansion versus times of contraction? We can take advantage of the years leading
upto the global financial crisis and the period between 2012-2016% as expansionary periods
while the remaining years can be considered contractionary. Second, does the impact of
multimarket contact on a banks’ earnings vary by bankgroup? Ex-ante, I would expect
multimarket contact to have the strongest impact on public sector banks relative to the
other two types, particularly because the public sector banks are required by law to not be

allowed to fail by the Government of India.

Burgess and Pande (2005a) and Young (2021) find positive effects of policies geared towards
increasing branches in under-banked areas. However, my findings indicate that we have
most likely unlocked the lower end of potential benefits from increasing access to banking
services. The findings from this study suggest that the government policy needs to be
targeted at the level of individual markets to increase access to finance and reduce the price
of loans. Though it is difficult for government or the regulatory authority to break tacit
collusion between banks, especially in a large market such as the Indian banking industry, it
should be part of the calculus while making fiscal and monetary policy decisions. Stronger
monitoring measures are required to prevent larger banks from exercising their market power
through multimarket contact. This in turn should help spur further economic growth in these

underbanked regions.

39The demonetization exercise in 2016 started off a contractionary period for the Indian economy.
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Chapter 3

Revisiting the Role of Gender in Financial

Inclusion: Evidence from India

3.1 Introduction

Financial inclusion is defined in terms of the use of formal financial services. There is an
increasing body of research evaluating the beneficial effects for individuals, economic and
political rationale calling for government policies that improves financial inclusion. Among
this research, the most the most compelling evidence is regarding the use of bank accounts.
For instance, Aportela (1999) finds that having a bank account on average increases sav-
ings, Ashraf et al. (2010) finds that having a bank account increases female empowerment,
while Dupas and Robinson (2013) find evidence that having a bank account increases the

consumption and productive investment of entrepreneurs.

As of 2021, only 76% of adults had an account at a bank or regulation institutions (Demirguc-
Kunt et al., 2022). Demirguc-Kunt et al. (2022) find that despite improvements in access
to bank accounts over time!, women are 6 percentage points less likely than men to have
their own bank account in low and middle income countries. Moreover, one should read
into these improvements with caution as having an account is not the same as using it
actively. The share of account owners with inactive accounts is particularly high in India.

Around 35% of individuals in India have inactive accounts and this is seven times larger

!Between 2011 and 2021, account ownership increased from 51% to 76% of all adults worldwide Demirguc-
Kunt et al. (2022).
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than the average for all other developing economies, excluding India. This is largely because
of the Jan Dhan Yojana programme launched by the Government of India in 2014. The
mission statement for this programme reads: “Pradhan Mantri Jan-Dhan Yojana (PMJDY)
is National Mission for Financial Inclusion to ensure access to financial services, namely,
a basic savings & deposit accounts, remittance, credit, insurance, pension in an affordable
manner.” Under this program, more than 490 million additional Indians were brought into
the formal financial system as of May 20232, including 272 million women. Even though
the share of inactive accounts in India have remained unchanged between 2017 and 2021,
(Demirguc-Kunt et al., 2022) find that 12% more Indian women who own bank accounts have
inactive bank accounts relative to Indian men who own bank accounts and are inactive users.
This is in stark contrast to rest of the developing economies where the rate of bank account
inactivity is roughly the same between men and women. This calls for further research into
understanding the usage pattern of financial services and reasons behind higher inactivity

rate among women in India.

Such differences in access to financial services can have long-term impact on individuals,
households and the macroeconomy. Fletschner (2008) uses a data from survey of 210 house-
holds and finds that there is a 11% loss in efficiency in terms of what the household could
have produced when the women in the household reports not being able to meet their need
for credit. Klasen and Lamanna (2009) find that gender equality (or its lack thereof) poten-
tially accounts for significant proportion of the gap in economic growth rates between East
Asia and the Pacific. There is increasing evidence on the benefits of having access to formal
financial services (Moore et al. (2019), Jack and Suri (2014), Field et al. (2021), Prina (2015),
Lee et al. (2021)). Having an account and thus, access to formal financial resources, whether
with a bank or regulated institutions®, allows the account holders to securely participate

in everyday transactions, plan for emergencies, and make investments. In the absence of

2Details of the programme can be accessed here: https://pmjdy.gov.in/account.
3Regulated institutions include credit unions, microfinance institutions, and mobile money service
providers.
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an account, individuals are forced to rely on informal mechanisms, such as holding cash or
borrowing from moneylenders at a much higher interest rates (relative to formal sources).
These benefits manifest in different ways, from increase in household’s ability to withstand
financial shocks due to having access to financial services (Moore et al., 2019), to higher
remittances, consumption and investment from having access to digital financial services

(Jack and Suri, 2014), to driving changes in gendered norms (Field et al., 2021).

This study adds to the literature by using a large, nationally representative sample of house-
hold survey data to investigate patterns of discrimination in access and use of financial
resources. It is the first nationally representative survey of financial assets of individuals and
households since the launch of Jan Dhan Yojana programme in 2014. While the programme
reduces the barriers to opening a savings bank account, details on use of such accounts are
not available at a disaggregated level. This study is uniquely placed in terms of combining
data on various types of financial resources (formal and informal finance as well as in-kind
loans) and investigating the different factors driving use (or inactivity) of these accounts.
The study is also unique in terms of using data from 2019, prior to COVID-19. Therefore, the

results discussed in this paper help set the benchmark for evaluating changes post-COVID.

In this paper, I focus on answering three questions: First, is there evidence of any gender
disparity at the individual level in having a financial account with any formal institution?
Second, do gender disparities exist in access to formal and informal (cash) loans at the level of
the household? Third, conditional on access to finance, are there differences in the intensity
in use of formal and informal sources of debt by gender of the household head? Using data
from the 77th round of All India Debt and Investment Survey (AIDIS), I find that women
are 29% less likely to have a bank account than men. Indian women are also 64% less likely
than men in having a credit or debit card. There is consistent evidence that households
with female heads are more likely to use non-bank resources to meet their savings and credit

requirements. I find that households headed by females are 6% more likely to hold deposits in
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non-bank formal institutions relative to their male counterparts. Similarly, households with
female heads are 15% less likely to avail credit from banks while 6% more likely to borrow
from non-bank formal sources (relative to households headed by male). These findings hold
in terms of intensity with which a female headed household uses various credit resources
relative to households with male heads. That is, households with female heads borrow more

intensively from informal sources and have more in-kind loans.

In the next section, I provide an overview of the literature on this topic, followed by de-
scription of the data used and its summary statistics. I then discuss the framework of the

empirical model used, and present and discuss the results from the analysis.

3.2 Background and Summary of the literature

There are several ways in which access to financial services can affect an individual’s and
household’s growth as well as the macroeconomy. Girma and Shortland (2008) use a the-
oretical model to show that when households and firms have access to financial services at
affordable terms and conditions it augments a country’s economic growth and development.
Doepke and Tertilt (2019) finds that transfers to women are more beneficial to growth when
human capital is the most important factor of production. Using a non-cooperative model
of the household, they show that women will spend more on the children and invest more in
human capital when transfers are targeted towards women. Using data from 1960-2000 for a
large panel of countries, Klasen and Lamanna (2009) find that gender gap in education and

employment considerably reduces economic growth.

Swain (2002) applies a structural model of demand and supply to investigate the credit
rationing by the formal credit markets in Puri, India. They use data from a sample survey

of 1052 households over 66 villages in Puri. They find that household characteristics such
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as the amount of land owned by the household, land quality, household size, and other
macro variables at the village level are relevant factors in determining the probability of
access to formal credit. Campero and Kaiser (2013) uses data from a nation-wide survey
of households, in Mexico to model the decision process. The survey includes questions on
awareness about different financial resources. They leverage this information in the survey
to first estimate the model of credit use with consideration set formation. Then using the
household’s estimated choice set, they estimate the decision process using a multinomial
Logit model. They separate out the effect of household and local characteristics on financial
awareness from the use of different type of credit . They find an inverse relationship between
household income and use of informal sources of credit and a positive relationship between
income and use of formal credit. They also find that awareness and use of both formal and
informal sources are differently affected by schooling, where higher levels of education is
positively associated with awareness of formal resources and negatively with use of informal

credit sources. Moreover, women are found to be more likely to borrow from pawnshops.

However, there are limitations in implementing structural models as well as they require
detailed data at the individual and household level on awareness of various sources of credit
and the intensity of use. Data on outcomes where a household applied for credit but were
denied is also essential. These are necessary to construct the choice set faced by the household
as well as the outcomes in the financial market for each household. Even though there
are multiple national survey datasets in India ®, none of the publicly disseminated data of
national surveys collect data on both these aspects®. In this paper, we use data from AIDIS
and we are unable to apply a structural model of demand and supply of formal loans. We

are able to only observe outcomes where a household succeeded in obtaining a loan from a

4AIDIS survey data, which I use in this study, unfortunately does not collect data on awareness and
limits the scope of the analysis in the current paper.

5This includes AIDIS, yearly rounds of National Sample Surveys covering different theme each year,
National Family Health Survey, District Level Household Survey, Indian Human Development Survey.

6The Indian Human Development Survey collects does collect information on various loans that a house-
hold had applied for and its outcome. However, the survey covers substantially smaller number of households
compared to AIDIS.
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formal financial institution. We are unable to observe the cases where the household applied
for loans from such institutions but were denied. Hence, in this paper, we use reduced
form empirical models to determine the significance of various individual, household and

macroeconomic factors that determine access to finance (formal and informal) and its usage.

The findings from the structural models are supported by evidence from empirical studies.
There is growing literature on the impact of specific interventions fostering use of financial
instruments to save at the household level. Most of these studies use randomized control
trials (RCTs) given the limitations of observational data to estimate causal impact. Ashraf
et al. (2006) looks at the impact of commitment devices on household savings in . Karlan
et al. (2016) studies the impact of sending reminders and finds that sending these reminders
increased commitment and meeting savings goals, especially for customers who had opened
accounts recently. They argue that reminders help mitigate under-saving due to limited
attention to exceptional expenses. Schaner (2018) evaluates the impact of temporary saving
subsidies among individuals in Kenya and find that participants who received large tempo-
rary interest rates on their bank account had significantly more income and assets in the
long-term even after the expiry of such interest subsidies. Kast et al. (2012) looks at how
effective peer pressure is among micro-entrepreneurs in Chile in promoting use of bank ac-
counts. They find that peer pressure has a significant impact as number deposits increased
by more than 3.5 times while average balance in savings account increased by more than
twice. Banerjee and Duflo (2014) use loan data availed by 253 small and medium sized firms
from an Indian bank and find that after the firms obtained access to credit, they were able
to expand their businesses. McKenzie and Woodruff (2008) found that receiving grants to
procure inputs led to higher returns for micro-enterprises in Mexico using an randomized
control trial. Klapper et al. (2006) finds that access to financial services is a key driver of
entry of new firms and such access supports growth of small firms. Though these studies
identify various interventions that can promote use of bank accounts and measure its impact

cleanly, they suffer from a few limitations. RCTs cannot be used as a methodology to study
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impact of macroeconomic policies and institutional country-wide features. Moreover, RCT's
can also suffer from external validity as certain interventions may not scale at a national

level.

Badarinza et al. (2016) finds balance sheets of Indian households to be distinct from those
in other economies along three key aspects. First, they find, relative to households in other
economies, the average Indian household allocates higher share of their wealth to physical
assets, particularly in gold and residential real estate. Second, the significant fraction of
household debt is sourced from non-institutional source. Moreover, there is a high reliance
on securing these debts with gold in certain states. Third, they find Indian households have
lower stock of retirement assets. This study is based on the 70th round of AIDIS survey.
They find that place of residence of household, age and education of household head, number
of children, and wealth are relevant factors in determining households’ portfolio of debt and
investment. Similarly, Rampal and Biswas (2022) finds that higher educational attainment,
degree of social connectivity and confidence in financial institutions to be key predictors
of households portfolio of assets. However, they use data from another national survey -
Indian Human Development Survey (IHDS-2, 2011-12). Govindapuram et al. (2023) uses
data from the fourth round of the National Family Health Survey (2015-16) which collected
information on women’s ownership and use of bank or savings account. The survey also asked
respondents whether they were aware of any local micro credit programmes and whether they

7. They find that women in male-

ever took a loan from such a program for their business
headed households are less likely to own a bank account. Kumar et al. (2019) find that
availability of banking services have negligible effect on households’ use of formal services
relative to other factors such as education, income, employment , gender and social norms.

The latter set of factors affect the demand for formal services and they argue that we should

place greater emphasis on resolving demand-side barriers to promote financial inclusion in

"However, this study is limited because the measure of awareness and use of loans only pertain to
microfinance programs, and in particular, business loans. Therefore, the estimated effects in are with respect
to business loans only and cannot be generalized across different types of loans.

79



India. They also find evidence of discrimination based on gender and caste in the rural
areas. Households headed by female head and households belonging to lower castes are more
likely to be financial excluded. Pal (2022) use a survey of 600 households from 14 villages
spread over 6 states and find that households that avail multiple loans from the formal
sector are those that reside in villages close to critical infrastructure such as educational
institutions and agricultural infrastructure. Pal (2022) also finds that households belonging
to upper social strata, and being a Hindu household, having assets that can be mortgaged,
operational land, and have regular employment are more likely to avail multiple loans from

formal sources.

In this paper, I use most recent data on household assets, investments and debt, to examine
the relevance of numerous household level characteristics in determining an individual’s and
household’s access to financial resources, and their use. This work adds to the literature in
two ways. First, the key contribution of this study is in terms of combining both savings
and borrowings of an household across various sources. Past studies have focused on either
savings or on borrowings (credit) due to limitations in the data. I utilize the 77th round
of the AIDIS survey data to empirically examine differences in access to finance by gender,
both at the individual level and household level. This is also one of the first studies to use
a large, nationally representative sample of household survey data to investigate patterns of
discrimination in access and use of various types of financial resources (formal and informal
finance as well as in-kind loans). Second, the data used in this study is timely. The survey
data was collected in 2019, prior to the beginning of the COVID-19 crisis. It thus helps
evaluate the benchmark before a structural break in the economy. At the same time, as the
survey covers data from 2018-19, we can use this to evaluate the progress of the Jan Dhan

Yojana programme.
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3.3 Data Sources and Summary Statistics

The primary data set used in the analysis is the 77th round of All India Debt and Investment
Survey (AIDIS) conducted by National Sample Survey Organization (NSSO). NSSO is part
of the Ministry of Statistics and Implementation (MOSPI). This a nationally representative
survey that collected information at both individual as well as at the level of the household
on a wide variety of features. The survey uses a two-stage stratified sampling design for both
rural and urban areas. While villages or sub-units of villages are the first stage units, blocks
or sub-units of blocks are the first stage units in urban areas 8. After selecting the first
stage units using simple random sampling without replacement, households are selected in
the second stage within each first stage unit. The households are also selected using Simple
Random Sampling without replacement. There were a total of 69,455 rural households and
47,006 urban households surveyed ?. The sample of households in this analysis consists of 111,
508 households. The sample of individuals on the other hand consists of 495,573 individuals.
However, only 289,512 individuals are older than 21 years of age. The survey consists of
two rounds The survey collected data on all assets (both financial and non-financial) and
liabilities (cash and in-kind) of households as of 30-June-2018. The first visit of the survey
was completed between January-August 2019 while the second visit was completed between
September-December 2019 1°. As the 77th round of the AIDIS survey data completed before
March-2020, we can avoid the confounding effects of COVID-19 on household’s access to and

use of financial resources.

The 77th round of the AIDIS data collects data on ownership of land at the individual level

and at the household level. The questionnaire is broken down into 14 blocks and it collects

8A total of 5,940 rural villages and 3,995 urban villages were selected as first stage units.

9However, we dropped 2,026 rural households and 2,827 urban households as the respondent was marked
as either busy or reluctant at the time of the survey.

10We focus our analysis on the first round of the survey as there are fewer households surveyed in the
second round because some households could not be survey for one reason or another.
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information on demographic characteristics of the household as well as its members, the
different assets owned by the household such as land, buildings and constructions, livestock
and poultry, transport equipment, agricultural implements, non-farm equipment, financial,
non-financial and investment assets, loans (both in cash/credit as well as in-kind) , as well as
transactions conducted by the household (expenditures on purchase, additions, renovations
etc.). The first visit of the survey collects information on all 14 blocks while the second
visit of the survey collects information only for Blocks 1, 2, 12, 13 and 14. While individual
and household characteristics are defined using data from AIDIS, various state level features
are defined using data from the Handbook of Statistics on Indian States published by the

Reserve Bank of Indiall.

The main features are defined at the individual and at the household level. At the individual
level, there are three key features - whether individual has any deposit account, whether
individual holds any debit or credit card, and whether individual owns any land. All three
are binary variables where we classify an individual to have a deposit account if they have a
deposit account either in commercial banks or regional rural banks, cooperative banks, post
office or non banking financial companies. Having a deposit account in these sources indicates
that the household has access to savings with formal sources of finance. For the individual
level analysis, we use whether individual has any deposit account and whether individual
holds debit or credit cards as outcome variables while including whether individual owns any
land as one of the control variables. The summary statistics for these features are presented
in Table 3.1 Panel B. However, we do not have data on neither deposit nor loan/credit at
the individual level. At the individual level, we can only examine access to financial savings
instruments but not its usage. We cannot examine access and use of credit either at the

individual level either.

We use features defined at the household level to evaluate use of various financial services.

HTable A.1 in Appendix A has details of each feature and its source.
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Households are classified into those where the head of the household identifies as male and
those where they identified as female. This allows us to study whether there is gender dis-
crepancies in use of financial resources. A household is defined to have access to formal
finance if they have availed atleast one cash loan from a formal source, where formal source
includes banks and non-bank sources. Formal sources of credit includes credit from sched-
uled commercial banks, regional rural banks, cooperative societies, cooperative banks, insur-
ance companies, provident fund, financial corporation/institutions, Non-Banking Financial
Companies (NBFC) and Micro-Finance Institutions (MFI), and bank and non-bank linked
Self-Help Groups (SHGs) and Joint Liability Groups (JLGs ). Informal sources of credit
on the other hand includes landlord, agricultural moneylenders, professional moneylenders,
input suppliers, relatives and friends, chit funds, and market commission agent/traders. For
every cash loan taken by the household, we use the original borrowed amount'?. A household
is defined to have access to instruments to save from formal sources related to a bank if they
have a current account at a bank or have deposits in a savings bank account or deposits in
fixed deposit, term deposit, recurring deposits, or flexi-recurring deposits in banks. A house-
hold has access to instruments to save from formal and informal resources that are non-bank
if they have a deposit in other fixed income deposits (such as National Savings Certificate,
Kisan Vikas Patra, savings bonds, other small savings schemes), deposits in cooperative

banks, NBFCs, co-op credit societies, MFIs, and SHGs.

Table 3.1 reports the mean and standard deviation of these features aggregated over all indi-
viduals and households, and by gender. At the individual level, 83% of all individuals in the
sample (N=289512) who are older than 21 years old report that they have a bank account.
However, once we break it down by gender, we see that while 89% of men (N=146,380) have
a deposit account, only 77% of women (N=143,132) have a deposit account. Only 42% of

individuals in the sample report having a debit or credit card but there is a clear disparity

12The survey collects information on original amount borrowed, amount outstanding as of 30-June-2018
and the amount outstanding as of the date of survey.
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by gender for having debit or credit cards. While 54% of men in the sample have a debit
or credit card, only 30% of women report to have one. There also exists stark differences
in land ownership among individuals. Across the sample of individuals, 33% report owning
any land with 55% of men in the sample owning land as compared to only 11% of women
owning any land. Evidence of such disparities in access to and use of financial resources also

exist at the household level.

For an overview of the household’s access to and use of credit from various sources, we
look at the median value of the feature for the median household.'® Within the sample of
households who have availed at least one cash loan !4, the number of different cash loans
availed by the household is 1. For both types of households (those headed by a male and
those by a female) have one loan (at the median) from all sources (formal and informal).
Breaking this down by formal and informal sources, the number of cash loans from formal
sources for the household is also 1 loan per household. The median number of loans from
formal sources is one for both households headed by a male and by a female. The same is
true for loans from informal sources as well. In terms of intensity of use of credit, the median
loan size among all credit availed by a household from both formal and informal sources is
70,000 INR (= 875 USD). The same statistic is 50,000 INR (= 625 USD) per household
headed by a woman and 70,000 INR (= 875 USD) per household headed by men.

13We look at the median instead of the average to minimize the bias from extreme values.

4 There are 69,138 households in the sample who have availed at least one loan from either a formal
or an informal source. Of these households, only 11, 425 households have borrowed from both formal and
informal sources. 34,795 households have only borrowed from formal sources while 22,918 households have
only borrowed from informal sources.
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Table 3.1: Summary statistics of main outcome variables

PANEL A: Individual level features

Variable Name

All (N=289,512)

Males (>21 years) (N=146,380)

Females (> 21 years) (N=143,132)

Mean StdDev Mean StdDev Mean StdDev
Individual’s age 42.09 15.04 42.22 15.09 41.95 14.98
Individual has deposit account (binary) 0.83 0.37 0.89 0.31 0.77 0.42
Individual holds debit or credit card (binary) 0.42 0.49 0.54 0.50 0.30 0.46
Individual Owns Land (binary) 0.33 0.47 0.55 0.50 0.11 0.31
PANEL B: Household level features related to access

Variable Name

All households (N=111,508)

Households head by males (N=96,567)

Houscholds headed by females (N=14,941)

Mean StdDev Mean StdDev Mean StdDev
Household has deposit account (binary) 0.86 0.34 0.91 0.28 0.54 0.50
Houschold has debit or credit card (binary) 0.57 0.49 0.60 0.49 0.38 0.49
Household owns land (binary) 0.78 0.42 0.83 0.38 0.47 0.50
Number of member in household with
2.16 1.42 2.28 1.36 1.40 1.55
deposit account
Number of members of household with debit
1.09 1.24 1.14 1.24 0.75 1.17
and credit card
Number of household members owning land 0.85 0.56 0.91 0.53 0.53 0.63
Total amount of cash held by household (INR) 4106.85 13033.78 4254.75 13275.17 3150.93 11304.27
Total amount of deposits held in
41649.98 347941.44 43234.99 367549.98 31405.71 173976.13
Banks by household (INR)
Total amount of deposits held in Non-Bank
2524.08 32987.49 2563.42 33693.09 2269.76 28001.09
formal sources by household (INR)
Household has atleast one loan from
i 0.41 0.49 0.43 0.49 0.32 0.47
formal sources (binary)
Household has atleast one loan from bank (binary) 0.27 0.44 0.28 0.45 0.18 0.39
Household has atleast one loan from
0.14 0.35 0.14 0.35 0.13 0.34
non-bank formal sources (binary)
Household has atleast one loan fr
ousehold has atleast one loan from 0.31 0.46 0.1 0.46 0.98 0.45
informal sources (binary)
Total t of fi 1 loans availed by
Ol ATHOIE OF ottt foanis avalied by 123854.95 | 595284.61 | 131317.88 616754.75 75620.44 428370.18
household (INR)
Total amount of informal loans availed by
30922.49 128277.16 32129.43 133086.68 23121.80 90889.54
household (INR)
Household has atleast one loan in-kind
0.07 0.25 0.07 0.25 0.06 0.24
(non-cash) (binary)
Total value of in-kind loan availed by household (INR) 905.86 12436.01 949.16 12854.38 625.98 9283.58




On breaking down the size of credit by formal and informal sources, the median loan size
from a formal source is 80,000 INR (= 1000 USD), while the median loan size from an
informal source is 0 '5. Furthermore, a t-test of means of the amount borrowed (from both
formal and informal sources) between households headed by a male and that by a female
provide evidence of statistically significant differences between the two. The average amount
of credit for an household headed by a male is 256,978 INR (= 3212 USD), while the average
amount of credit with households headed by a female is 191,152 INR (= 2,389 USD). The
average amount of credit from formal sources for a household headed by a male is 206,643
INR (= 2583 USD), while the average amount of credit with households headed by a female is
146,391 INR (= 1830 USD). A t-test of the means indicate that households headed by a male
have availed significantly more in credit from formal sources relative to households headed
by female (t-stat==8.16). Similarly, the average amount of credit from informal sources for
an household headed by a male is 50,515 INR (= 631 USD), while the average amount of
credit with households headed by a female is 44,761 INR (= 560 USD). On running a t-test
of the means, we find households headed by a male also avail significantly more in credit
from informal sources relative to households headed by female (t-stat=3.73). Household’s

seem to compliment these sources of credit with in-kind loans.

From a qualitative study of 200 households, Basavaraj and Bhattacharjee (2014) finds that
loans from informal sources are relatively smaller and are primarily used for current expen-
ditures. While loans from formal sources are not only larger and lumpier, they are more
likely to be used for capital expenditures. We also observe that in terms of the amount
borrowed, the median amount borrowed from formal sources is greater than the median
amount borrowed from informal sources for all types of households. Within the sample of

households in our analysis, we find that 65% of loans from informal sources are used to meet

15The median loan size from a formal source for households headed by a male is 88,000 INR. (= 1,100 USD)
while the same for households headed by a female is 60,000 INR (= 750 USD). The same set of numbers for
credit from informal sources are 40,000 INR (= 500 USD) across all households, 40,000 INR (= 500 USD)
for households headed by a male, and 30,000 INR (= 375 USD) for households headed by a female.
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other household current expenditures (including medical expenditure) whereas 54% of loans
from formal sources are used to meet capital expenditure in business and for investments

such as in housing.

Table 3.2: Summary statistics of other household characteristics

All households (N=111,508) | Households head by males (N=96,567) | Households headed by females (N=14,941)
Mean Std Mean Std Mean Std
Age of household head 48.45 13.92 47.87 13.67 52.15 14.87
Size of the household 4.26 2.16 4.41 2.12 3.29 2.15
Number of children in household 1.39 1.40 1.45 1.41 1.03 1.29
Dummy = 1 if highest education level in
0.11 0.31 0.09 0.29 0.21 0.41
household is illiterate or below primary
Dummy = 1 if highest education level in
household is primary and above, 0.63 0.48 0.64 0.48 0.57 0.49
upto higher secondary
Dummy = 1 if highest education level in
0.26 0.44 0.27 0.44 0.21 0.41
household is graduate and above
Dummy = 1 if household’s religion is Islam 0.12 0.32 0.12 0.32 0.11 0.32
Dummy = 1 if household’s religion is Christian 0.06 0.24 0.06 0.24 0.08 0.27
Dummy = 1 if household’s religion is
0.04 0.19 0.04 0.19 0.04 0.19
Others (not Hindu)
Dummy =1 if household’s caste is
0.16 0.37 0.16 0.37 0.18 0.38
Scheduled Caste
Dummy =1 if household’s caste is
0.15 0.35 0.15 0.35 0.15 0.36
Scheduled Tribe
Dummy =1 if household’s caste is
0.41 0.49 0.41 0.49 0.40 0.49
Other Backward Caste
Dummy =1 if household’s caste is Others 0.29 0.45 0.29 0.45 0.28 0.45
Dummy =1 if household’s employment is
0.22 0.41 0.22 0.41 0.19 0.40
Regular Salaried
Dummy = 1 if household’s employment is
0.23 0.42 0.23 0.42 0.22 0.41
Casual Labor
Dummy = 1 if household’s employment is
0.47 0.50 0.49 0.50 0.32 0.47
Self-employed
Dummy = 1 if household’s employment is
0.09 0.28 0.06 0.24 0.27 0.44
Others
Dummy = 1 if household’s residence is
0.40 0.49 0.39 0.49 0.42 0.49
Urban
Household’s usual monthly total
11185.56 8298.28 11510.43 8419.70 9085.85 7117.16
expenditure (INR)
Value of households immovable assets (INR) 2128959.30 8001805.98 2211561.02 8012128.67 1595086.02 7914263.57
Value of land owned by households in
989997.61 6160567.70 1050905.69 6505848.85 595563.97 3074378.70
rural area (INR)
Value of land owned by households in urban
479619.60 3314906.89 491637.88 3456024.72 401884.84 2191302.67
area (INR)
Value of buildings owned by household (INR) 660091.22 3359444.29 669482.09 2506257.32 599395.96 6605274.53
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Table 3.2 includes summary statistics of other household characteristics. Household headed
by a female are smaller in size and have lower levels of education (in terms of the highest
educated member). Moreover, households head by a female have statistically significantly
lower expenditure per month and lower amount of immovable assets '®. As a household’s
wealth position improves (measured by value of immovable assets owned), their access to
credit should improve as well, given constraints on providing collateral reduces. The average
value of immovable assets for households headed by a male (2,211,561 INR or 27,645 USD)
is economically and statistically significantly greater than the average value for households
headed by a female (1,595,086 INR or 19939 USD) 7. We find a similar difference in terms of
monthly household expenditure on usual monthly consumption expenditure, imputed value
of usual consumption from home-grown stock, wages in-kind, free collections, gifts etc, and
expenditure on durable goods. The average monthly expenditure for households headed by
a male is 11,510 INR (or 144 USD) compared to 9086 INR (or 114 USD) for households
headed by a female . In our sample, households headed by women have fewer immovable
assets and have lower monthly expenditure relative to households headed by men. We also
include additional features at the state level that can potentially affect a household’s access
to finance. This includes supply-side factors for access to finance, such as the number of
bank branches in the state, number of bank branches in the state managed by women, bank

credit, and bank deposit in each state.

We also include other social factors that can affect demand for credit such as State Net
Domestic Product, various measures that proxy for infrastructure in the state (such as length
of railways and roads in the state, power per capita, population by rural and urban areas

in the state, enrollment rates in primary and secondary schools as well as the rate of crime

16We classify households into quartiles based on their monthly expenditure and immovable assets and
include the quartiles as control features. We classify households into quartiles based on the distribution of
the feature within the state. This allows us to account for potential differences in economic conditions that
can affect the value of these features.

I"The t-stat from a difference in means test is 8.85.

18The t-stat from a difference in means test is 37.75.
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Figure 3.1: Differences in access to formal finance

Difference in Access to Finance by Gender - Across States w.r.t SNDP and Sex Ratio (2011) Difference in Access to Finance by Gender - Across States w.r.t SNDP and Literacy Rates (2011)
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against women in the state). For instance, Panel A of Figure 3.1 plots the proportion of
number of households headed by males in the given state who have atleast one cash loan
from a formal source to number of households headed by females in that state who have
atleast one cash loan from a formal source, on the y-axis. Greater the proportion, greater
the degree of discrepancy in access to formal credit by gender of the head of the household.
The x-axis represents the State Net Domestic Product (SNDP) at constant prices for 2018.
The states are arranged by their SNDP. The states are further classified on the basis of
whether they are above or below the median sex ratio across all states. Panel A of Figure
3.1 shows that in states with sex ratio below the median (orange) there are substantially
greater number of households headed by male that have access to formal credit relative
to households headed by females. Similarly, Panel B of Figure 3.1 shows that states with
literacy rates below the median literacy rate (orange) have higher differences in access to
formal credit, net of controlling for NSDP. Therefore, state-level macro variables could be
relevant for a household’s demand for financial services and supply of such services in the

state.

Households can also face discrimination in accessing credit through the interest rates charged.
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Table 3.3: Summary of interest rates on credit - by interest type, gender of household head,
and place of residence

Nature of interest rate

Household Household

o Household
headed by male | headed by female . heac

ale | headed by female

Obs 31,304 3,453 _ Obs 18,439 1,843
All -6.77%0
Mean interest . Mean interest

10.91 11.53
rate rate
. Obs 12,575 1,397 . | Obs
Simple . -4.99%%F
Mean interest Mean interest

12,955 1,610

10.35 11.02 11.71 12.12

8,580 893 3,995 504

-2.61%*
10.20 10.95 9.65 10.33
rate rate

Obs 18,819 2,056 - Obs 9,859 950

Compound - 474 -

Mean interest o ) Mean interest ) Mean interes| , ,

11.37 11.93 10.95 11.68 11.85 12.15
v

Note: *** b—value < 0.001, ** p—value‘< 0.05, * p-value < 0.001

11.38 12.04

8,960 1,106 207+

Tables 3.3 and 3.4 show that households headed by women pay significantly (statistically)
higher interest rates on their loans (both formal and informal) compared to households
headed by men. The survey collects information on both the interest paid by the household
and the type of interest charged, i.e. whether it is simple interest or compound interest.
Considering the loans where information of interest type is not missing, in Table 3.3, we find
that households headed by females pay higher interest rates relative to households headed
by males, irrespective of whether the household resides in an urban area or rural area, for
all types of interest charged (simple and compound). The t-statistics from the difference in
means of interest rates paid by gender of household head is provided in the table as well.
We can also see that interest rate paid by households in urban areas are higher than in rural

areas.

Table 3.4 examines the differences in interest paid by household type (whether headed by
male or female), type of interest paid, and by asset quartile (based on value of immovable
assets held by household). We find that for households in the lowest quartile, there is no
difference in interest rates paid by gender of the household head. In the lower asset quartiles,
the lack of collateral for both types of households could be a factor in determining the interest
rates charged. As a result, it will be harder to find evidence of gender based discrimination
in interest rates charged for credit. However, in the highest quartile, we find that households
headed by female pay higher interest on their loans relative to households headed by male.

That is, despite having considerable immovable assets to provide as collateral for both types
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Table 3.4: Summary of interest rates on credit - by interest type, gender of household head,
and asset quartiles

Nature of Quartile 1 Quartile 2
interest rate Household Household T-test of Household Household T-test of
headed by male | headed by female | means (t-stat) headed by male | headed by female | means (t-stat)
All ;)[bin 3,916 666 017 (k)lbin 7,210 932 051
e 12.75 12.80 e 11.85 11.95
interest rate interest rate
Simple IC\)[bs . 1,358 248 0.04 1\O’Ilo?n 3,027 411 101
ea 12.01 12.03 en 11.16 11.45
interest rate interest rate
Compound ;)I}();n 2,558 418 -0.32 1(\')12211 4,183 521 0.07
S 13.15 13.26 o 12.35 12.33
interest rate interest rate
Quartile 3 Quartile 4
Household Household T-test of Household Household T-test of
headed by male | headed by female | means (t-stat) headed by male | headed by female | means (t-stat)
All 1(\)[1;:11 8,887 939 Lo 7k 1(\?12211 11,381 916 5, 0g
. 10.68 11.13 . 9.85 10.61
interest rate interest rate
3 =4 3 A5 -
Simple ﬁzzn 3,610 375 -2.26%% 1(\?12:1 4,580 363 -3.04%%
X 10.03 10.68 o 9.17 9.91
interest rate interest rate
3 =4 A, o 44
Compound ;\)Ibs 5,277 564 -1.57 Slblj 6,801 553 -4.08%**
ean 11.12 11.43 ean 10.32 11.07
interest rate interest rate

Note: *** p-value < 0.001, ** p-value < 0.05, * p-value < 0.001

of households, households headed by female are charged higher interest rates than households
headed by male. We include the interest rate paid by the household as one of the controls

while estimating the intensity of use of credit by households.

We include a wide range of state level features to control for macro-level. A household’s
distance to the nearest branch is a determinant of their ability to use the bank’s services,
with increasing distance implying increasing opportunity cost for the household to access
and use these bank services. However, the survey data does not include the geo-location and
we cannot define household’s distance from nearest bank branch. We instead include the
number of bank branches in the state as well as number of branches managed by a female
manager in the state as controls. Inclusion of number of bank branches as a control variable is
motivated by Burgess and Pande (2005b). They find significant reduction in poverty caused
in rural unbanked locations due to bank branch expansions. They find that it was mainly

through increased deposit mobilization and credit disbursement by banks in rural areas.

In the next section, we discuss the main empirical specification to check for evidence of
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gender disparity in access to finance and its use, both at the level of the individual and at

the household.

3.4 Empirical Model

We use multivariate Probit regression model to study the determinants to access to finance.

For models defined at the level of individuals, the regression specification takes the form:
y;khs = Xi,hsﬂ + Xllzsg + X;/y + E€ihs (3].)

Yins = L if y, >0
Yihs = 0 if y:hs < 0

where 4 indexes an individual, A indexes the household to which the individual belongs
to, and s indexes the state (or district) to which the individual i and household j belong
to'?. Therefore, we include both household level characteristics, and state level controls as
additional explanatory variables in the model. y},, is a latent variable while X, are a vector
of individual specific characteristics, X, is a vector of household specific characteristics, and
X are state-specific (or district specific) characteristics. Here we assume g;;, is a normally
distributed error term with zero mean and variance equal to 1. We estimate this model in

terms of Probit model (using maximum likelihood) 2.

After estimating Model 1, we report the marginal effects in Tables 3.5 to discuss the economic

significance of various characteristics in access to finance along various dimensions. These

9This empirical specification is consistent with past literature ((Demirguc-Kunt et al., 2013), (Demirguc-
Kunt et al., 2014), (Demirguc-Kunt et al., 2015), (Allen et al., 2016) and Ghosh and Dharmarjan (2017)).

20We also estimate the marginal effects using Logit model with state fixed effects and district fixed effects
(in place state level control variables). The results are robust to these alternative specifications. We do not
include fixed effects in the Probit model as it leads to biased estimates. Therefore, we instead run Logit with
fixed effects when required.
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marginal effects are cannot be interpreted as causal effects but as significant (or insignificant
correlations) between the characteristics included and measures of financial inclusion. These
marginal effects allow us to evaluate whether significant differences exist along certain di-
mensions of interest to us, mainly gender of the individual (for individual level regressions)
and gender of the household head (at the household level). The marginal estimates can be
interpreted as the probability of a change in dependent variable when a one unit change in

the value of the regressor, while holding all other variables constant.

We also use a Probit model specification when the unit of observation is a household. We

have:

Yns = XpsB + X7 + ns (3.2)

Yps = Lif yp . >0
yhsz()ify;sﬁ()

where h indexes the household to which the individual belongs to, and s indexes the state
(or district) to which the individual i and household j belong too. Therefore, we include both
household level characteristics, and state level controls as additional explanatory variables in
the model. y;, is a latent variable while X;,; are a vector of individual specific characteristics,
and X are state-specific (or district specific) characteristics. We continue to assume that
€hs 1s a normally distributed error term with zero mean and variance equal to 1. Similar to
the model for individuals, we estimate this model in terms of Probit model (using maximum
likelihood) and a Logit model when we include fixed effects for states. We report the marginal
effect of the estimates in Tables 3.6 and 3.7 and these can be interpreted similarly as explained

before.

To study whether gender disparities exist in use of credit (formal, informal, and in-kind), I

apply Cragg’s Double-Hurdle model ((Cragg, 1971)) . The main outcome of interest is the
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amount of credit accessed by a household, either as cash loans from formal and informal
sources or in-kind. There are two aspects of the outcome variable that necessitates the
application of the Double-Hurdle model. First, the outcome variable, amount of credit from
any source, is never negative. Second, there is potential selection bias that needs to be
addressed while estimating the model as only the households who have utilize credit from
various sources can be different from households who never utilize credit. We have a corner

solution model is one where the dependent variable, y; is:

yi=y; ify; >0

and

y; =a+ Xif+eg

i.e. it is truncated and has a significant peak at a certain given value while being continuously
distributed otherwise. This is the case with amount of credit used by a household and
therefore a bi-variate Probit is not the appropriate model to use. Of the 111,508 number of
households in the sample, only 41.4% have any positive cash loans from formal sources of
credit, i.e. 58.6% of observations are equal to 0 for the main outcome variable, amount of
credit. A Tobit model specification could resolve the both issues. However, the limitation of
the Tobit model is that the probability of a positive value and the actual value conditional on
it being positive are determined by the same parameters. This imposes a restriction that the
direction or sign of a given independent variable’s marginal effect on the outcome variable
will be same in both tiers, i.e. the marginal effect on the probability that y > 0 is the same
as the conditional expectation of y. Cragg (1971) provides an alternative to Tobit allowing

the outcomes to be determined by different processes. The Double Hurdle model uses a
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Probit model in the first step when the outcome variable is binary (whether the outcome
variable in the second step will be positive or no) and uses a truncated normal model in the

second step 2!

To apply the Double Hurdle model, we define the outcome variable as a binary variable,
i.e. whether household h has access to formal (or informal or in-kind) credit. This binary
variable is equal to 1 if household h has atleast one loan from the given source, and zero
otherwise. In the second stage, we define the outcome variable as the total amount of credit
availed by the household from the source in question (formal, informal or in-kind). The
second stage of the Double Hurdle model is only estimated for households who have access
to given form of credit in the first stage, i.e. the amount of credit availed from the given
source is greater than (0. However, the estimated coefficients cannot be interpreted directly.
Instead, we need to use the artifacts of the estimation results to derive the average partial

effect as described in Burke (2009).

3.5 Results and Discussion

We discuss the model estimates in this section. We will start with individual level analysis

and then look at household level results.

3.5.1 Individual-level findings

At the individual, we look at two outcome variables: (1) whether individual has a bank

account, and (2) whether individual has a debit/credit card. To assess the different factors

2IHowever there is an additional assumption on the conditional independence of latent variable’s distri-
bution, i.e. D(y*|lw,x) = D(y*|x) where w =1 if y > 0 and 0 otherwise. As a result, the unbiasedness of
estimates are sensitive to model misspecification. I address this issue by verifying the estimated effects are
robust across specifications.
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determining these outcomes, we apply a Probit model (Model 1) and report the marginal
effects in Table 3.5. We cluster the standard errors at the household level as households are
the unit of randomization in the sample and these are reported in parentheses. In Table
3.5, columns A and B take “whether individual has a bank account”, a binary variable, as
the outcome variable while columns C and D takes “whether individual has a debit/credit
card” as the outcome variable. Columns A and C report the marginal effects from a Probit
model specification with individual, household and state-specific characteristics. Columns B
and D on the other hand report the marginal effects from a Logit model specification with
individual and household characteristics, and state fixed effects. Comparing results between
columns A and B, and between C and D, shows that the estimated effects are robust to
alternative model specifications. The results in Column A and C are qualitatively similar
to the results in column B and D. We will focus the discussion on the estimates from the

Probit model.

We find that a female is 26% less likely to have a bank account and 64% less likely to have a
debit or credit card, both relative to a male. These effects are statistically significant as well
as economically meaningful. Moreover, the probability of having an own bank account and a
debit or credit card increases if the individual owns land within the household. This indicates
that ownership of assets provides greater bargaining power to the individual and therefore
greater agency and independence. The probability of having an account and possessing a
debit/credit card is higher when other members in the household have a bank account and
have a debit/credit card respectively. Also, individuals in households that identify as Muslim
and Christian are less likely to own a bank account relative to individuals in households that
identify as Hindu. Similarly, individuals belonging to the Scheduled Tribe are less likely to
have a bank account as well as have a debit or credit card compared to individuals in the
general caste. We also find that individuals in urban households are less likely to have a bank
account but are more likely to be using a debit or credit card relative to individuals in rural

households. This could be because most transactions in rural areas are still predominantly
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transacted in cash and in-kind and therefore, use of debit and credit cards are less likely.
Though not reported in Table 3.5, we also find that probability of having a bank account
increases with the individual’s level of education??. The same pattern, i.e. individuals with
higher education levels are more likely to have a debit or credit card, relative to an illiterate

individual.

3.5.2 Household-level findings

At the household level, we start with binary outcome features that measures access to various
financial services. Table 3.6 reports the marginal effects from Probit estimation in columns A
and C, and marginal effects of Logit estimates in columns C and D. The outcome features are:
(1) whether household has deposit with a bank, and (2) whether household has deposit with
non-bank but formal sources 23. The main variable of interest is the marginal effect on access
when the head of the household is a female (Dummy = 1 if hh head is female). Similar to the
discussion of individuals, results in columns B and D are qualitatively consistent with results
reported in columns A and C, thus indicating that these results are robust to alternative

specifications. We will focus our discussion based on marginal effects reported in columns A

and C.

From Table 3.6, even though we have a negative marginal effect, i.e. lower probability of
having a deposit with a bank if household head is female (relative to household headed
by male), it is not statistically significant. On the other hand, we find that households
headed by female are 6% more likely to have deposits with non-bank formal sources relative

to households headed by male. Among the other household characteristics included in the

22From 10% more likely to have a bank account if individual is literate and below primary to 119% more
likely to have a bank account if the individual is post graduate and above (both relative to an illiterate
individual)

Zi.e. if they have a deposit in other fixed income deposits (such as National Savings Certificate, Kisan
Vikas Patra, savings bonds, other small savings schemes), deposits in cooperative banks, NBFCs, co-op
credit societies, MFIs, and SHGs.
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Table 3.5: Results - Determinants of Individual’s access to bank account and debit/credit

cards

Outcome of interest

Pr(Individual has a
bank account) (Probit)

Pr(Individual has
a bank account) (Logit)

Pr(Individual has
debit/credit card) (Probit)

Pr(Individual has
debit/credit card) (Logit)

(A) (B) (®) (D)
Dummy = 1 if X X
-0.26%** -0.47H** -0.64%** S1.19%**
individual is female
(0.013) (0.024) (0.013) (0.023)
Dummy = 1 if other
household members 2.26%** 4.01%%*
have account
(0.009) (0.017)
Dummy = 1 if other
household members 2.10%** 3.68%***
have debit or credit
(0.008) (0.015)
Dummy = 1 if .
- 0.46%** 0.88%** 0.22%** 0.38%**
individual owns land
(0.015) (0.030) (0.012) (0.021)
Dummy = 1 if
other household -0.10%%* -0.18%%* -0.14%%* -0.21°F%%
members own land
(0.014) (0.026) (0.013) (0.023)
Age of -0.00%+* -0.00* -0.02%%* -0.03%%*
individual (yrs)
(0.001) (0.001) (0.001) (0.001)
Number of adults 0,16+ -0.28%%* -0.24%%% -0.44%%%
in the household
(0.010) (0.019) (0.010) (0.016)
Dummy =1 if max education in hh is 0,147 0,23 0.03* 0.05*
between primary and higher secondary
(0.013) (0.025) (0.016) (0.028)
Dummy =1 if max
education in hh is grad -0.18%** -0.31%%* -0.17%%* -0.32%%*
and above
(0.017) (0.032) (0.018) (0.033)
Dummy =1 if bh -0.08%%* -0.16%%* -0.03%%* -0.07H%*
religion is Islam
(0.012) (0.022) (0.010) (0.019)
Dummy =1 if hh 0,184+ -0.12%% 0.10%+* 0.117%%*
religion is Christian
(0.018) (0.038) (0.016) (0.033)
Pummy =1 if hh religion 0.01 0.06 0.04%* 0.06*%
is Others
(0.021) (0.041) (0.018) (0.035)
Dummy = 1 if hh 0.03%* 0.03 -0.05%* 0. 11%kk
caste is SC
(0.012) (0.022) (0.010) (0.019)
Dummy = 1if bh 00475 -0.07H%* -0.10%%% -0.16%**
caste is ST
(0.014) (0.026) (0.012) (0.022)
Dummy = 1 if hh -0.01 -0.01 -0.03%%* -0.09%%*
caste is OBC
(0.010) (0.018) (0.008) (0.015)
Dummy = 1if bh -0.05%%% -0.08%%* 0.15%% 0.31%4*
is in Urban area
(0.009) (0.017) (0.008) (0.013)

Other individual

Yes (individual’s relation to head of the household, education level of individual, individuals employment)

characteristics

Other household Yes (asset quartile, monthly expenditure quartiles, age of household head
characteristics and its square, size of the household, number of children in household)

State level features Yes State FE Yes State FE
Observations 285,519 289,512 285,519 289,512
Pseudo R square 0.362 0.366 0.467 0.471

Note: Robust standard errors in parentheses (clustered at hoghold level); *** p-value < 0.001, ** p-value < 0.05, * p-value

< 0.001



model, we find that probability of having a deposit account in bank increases with the age
of the household head. We also observe a U-shaped relationship between probability of
having a deposit account in a bank and the quartile to which the household belongs to -
in terms both immovable assets as well as monthly expenditure. Relative to households
at the bottom-most quartile, the probability of having a deposit with a bank is higher for
households in the second quartile and highest for households in the third quartile. However,
this probability of having a deposit in a bank is lower for households in the fourth quartile.
Households in the upper most quartiles have access to a wider variety of savings instruments.
Therefore, they could be holding their wealth in other forms as found by Badarinza et al.
(2016). However, that the probability of having a deposit with non-bank formal sources
increases with the asset and expenditure quartiles. Households who identify as Muslim
have lower probability of having a deposit in banks and in non-formal bank sources relative
to households identifying as Hindu. This can be explained by the adherence within Islam
to “Riba is haram”, i.e, religious prohibition in subscribing to interest-bearing products
Narayana and Shagishna (2020). We also observe that households that do not have regular
salaried employment are less likely to have deposits with both bank and non-bank formal
sources. This is evident from the statistically significant and negative marginal effects for the
three dummy variables capturing employment of the household - Dummy = 1 if household
identifies as self-employed, Dummy = 1 if household identifies as casual employed, and

Dummy = 1 if household identifies as Others (non-regular) for employment.

Table 3.7 reports the marginal effects from Probit estimation of household indicators for
access to credit from formal and informal sources, along with credit in-kind?*. In this analysis,
we also control for households deposits with banks and non-bank formal sources. We do so by
including a binary variable indicator as well as the amount of deposit held by the household

in banks and in non-bank formal sources. This helps control for household’s familiarity with

24Estimates using Logit regression with state fixed effects are reported in Table C.3 in Appendix B. The
estimated marginal effects are qualitatively similar across the two specifications.
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Table 3.6: Results - Determinants of household’s access to bank and non-bank deposits

Outcome of interest

Household has deposit

with Bank (Probit)

Household has deposit

with Bank (Logit)

Household has deposit with

non-bank formal sources (Probit)

Household has deposit with

non-bank formal sources (Logit)

(4) (®) (©) ()
Dummy =1 if hh head
-0.03 -0.06 0.06%** 0.09%**
is female (0 otherwise)
(0.022) (0.048) (0.017) (0.033)
Age of hh head 0.047%%* 0.09%** 0.02%%* 0.03%%*
(0.003) (0.006) (0.003) (0.005)
Size of household 0.07*** 0.16%** -0.01%* 0.00
(0.009) (0.022) (0.005) (0.010)
Dummy =1 if hh religion is Islam -0.06%* -0.10* -0.26%** -0.57FFF
(0.025) (0.056) (0.021) (0.044)
Dummy =1 if hh religion is Christian 0.02 0.15 -0.24%%* -0.34%%*
(0.038) (0.103) (0.029) (0.061)
Dummy =1 if hh religion is Others
0.02 -0.06 -0.06* -0.16**
(Sikhism, Jainism, Buddhism, Zoorastrianism)
(0.046) (0.110) (0.031) (0.068)
Dummy = 1 if hh caste is SC 0.03 0.03 S0.11%%* -0.16%**
(0.026) (0.057) (0.019) (0.037)
Dummy = 1 if hh caste is ST -0.12%%* -0.28%%* -0.17H%* -0.33%%*
(0.028) (0.062) (0.022) (0.046)
Dummy = 1 if hh caste is OBC 0.08%*** 0.13%** -0.09%** -0.05*
(0.020) (0.048) (0.014) (0.028)
Dummy = 1 if hh identifies
-0.15%** -0.36%** -0.13%* -0.27%*
as casual employed
(0.026) (0.059) (0.019) (0.036)
Dummy = 1 if hh identifies as
-0.09%** -0.23%%* -0.07F* -0.12%%*
self employed
(0.025) (0.057) (0.015) (0.030)
Dummy = 1 if hh identifies as
Y -0.25%%% -0.51HF* -0.06%** -0.13%%*
Others for employment
(0.030) (0.066) (0.023) (0.045)
Dummy = 1 if hh is in Urban area -0.13%** -0.32%%% 0.07%** 0.17%%*
(0.018) (0.041) (0.013) (0.026)
Second asset quartile 0.26%** 0.62%** 0.05%** 0.10%**
(0.020) (0.044) (0.018) (0.037)
Third asset quartile 0.39%** 0.88%** 0.10%** 0.22%%*
(0.024) (0.054) (0.018) (0.037)
Fourth asset quartile 0.36%*** 0.82%** 0.11%%* 0.24%%*
(0.026) (0.059) (0.019) (0.039)
Second quartile
0.17%%* 0.39%** 0.13%** 0.21%%*
- monthly expenditure
(0.022) (0.048) (0.018) (0.037)
Third quartile
(.22 0.52%%% 0.18%** 0.31%%*
- monthly expenditure
(0.025) (0.058) (0.019) (0.038)
Fourth quartile
0.10%%* 0.27%%* 0.23%%* 0.38%**
- monthly expenditure
(0.029) (0.066) (0.021) (0.041)
State level controls Yes State FE Yes State FE
Observations 109,930 110,290 109,930 111,508
Pseudo R square 0.115 0.132 0.0667 0.0898

Note: Robust standard errors in parentheses (clustered at household level); *** p-value < 0.001, ** p-value < 0.05, * p-value

< 0.001
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formal financial resources as well as their credit worthiness. Households with deposits the
lender are more credit-worthy than households without any prior relationship with the lender

as it reduces information asymmetry in evaluating the credit worthiness of the household.

We find that households headed by a female are 9% less likely to have accessed credit from
a formal source relative to a household headed by a male. Further, we find that households
with female heads are 15% less likely to have availed credit from banks relative to households
headed by males. However, female headed households are 6% more likely to have borrowed
from non-bank financial resources, relative to male headed households. This is consistent
with the findings in Table 3.6 where female headed households were more likely to have de-
posits with non-bank formal sources and less likely to have deposits with banks (relative to
male headed households). With regard to informal sources of credit, we find that households
with female heads are 3% less likely to have availed a loan from such sources relative to
households headed by males. We do not find any statistically significant differences in like-
lihood of borrowing in-kind between households headed by males and females. Households
with deposits with bank and non-bank formal sources are more likely to avail credit from

formal sources relative to households that do not hold any such deposits with formal sources.

Households are more likely to borrow across different sources as the age of the household
head increases. Also, the likelihood of borrowing increases with household’s asset quartiles
and expenditure quartiles. Swain (2002) also finds evidence that access to formal finance
increases with size of land owned. This could be because households in the upper quartiles
in terms of asset holding are more likely to be able to meet the collateral requirements for
formal loans and informal loans. However, asset and expenditure quartiles are statistically
insignificant in determining access to in-kind loans. Households who either have causal
employment are less 6% likely to borrow from formal sources and 22% less likely to borrow
from banks, relative to households who have regular/salaried employment. Households with

casual employment are 20% more likely to borrow from informal sources. We also find
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evidence for behavior consistent with Muslim households lack of access for interest-bearing
credit products. Looking across columns A to E for “Dummy=1 if hh religion is Islam”, we
can see that these households are significantly less likely to borrow from formal sources of
credit (7% less) and non-bank sources of formal credit (9% less), relative to Hindu households.
However, Muslim households are 15% more likely to access in-kind loans relative to Hindu
households. Households in urban areas have a preference to use formal sources of credit over
informal and in-kind credit. These households are 5% more likely to borrow from formal
sources of credit, 21% less likely to borrow from informal sources, and 15% less likely to avail

in-kind loans.

We examine the intensity with which different household types use bank deposits, formal
credit, informal credit and in-kind loans in Tables 3.8 and 3.9. These two tables present the
estimates from the two stages of the Double Hurdle model. Note that we cannot directly
interpret these reported coefficients. To interpret the coefficients from the Double Hurdle
model, we estimate the Average Partial Effect (APE) by applying the steps outlined in Burke
(2009) and use the APE’s to draw inferences about the direction and magnitude of the effect

of independent variables on the outcome.

Reviewing the estimated coefficients in column B of Table 3.8, we find that conditional on
access to deposits with banks (column A), households headed by females hold less deposit in
banks relative to households headed by male. This could be due to female headed households
being poorer on average than male headed households?>. However, we have included asset
quartiles and expenditure quartiles as control features in these specifications. Therefore,
holding all else constant (including household wealth and expenditure), the average partial
effect of the household headed by a female relative to a male on use of deposits in banks is
-12.6%. That is households with female heads hold 12.6% less deposits with banks relative

to deposits held by households with male heads. Age of the head of the household and the

25This is based on the evidence discussed in Table 3.2 in Section 3
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Table 3.7: Results - Determinant’s of household’s access to credit from formal sources,
informal sources, and in-kind loans

Out ¢ interest Household has access to Household has access to  Household has access to Household has access to  Household has access
utcome of interes
formal credit formal credit - Banks formal credit - non bank entities informal credit to in-kind loans
) ) © (D) E®)
Dummy =1 if hh head is female (0 otherwise) -0.09%** -0.15%** 0.06%+* -0.03%* 0.03
(0.013) (0.014) (0.015) (0.013) (0.019)
Age of hh head 0.03%%* 0.03%** 0.02%%* 0.02%%* 0.01%**
(0.002) (0.002) (0.002) (0.002) (0.003)
Size of household 0.05%** 0.02%** 0.05%** 0.03%** 0.00
(0.004) (0.004) (0.004) (0.004) (0.005)
D 7 =1 if max educ in hh is
ummy if max educ in hh is 011w 0.1+ 0.06%+* 002 0.04%%
between primary and higher secondary
(0.015) (0.017) (0.018) (0.014) (0.021)
Dummy =1 if max educ in hh is 0125 0.2345+ 012k 099k 0.05*
grad and above
(0.017) (0.019) (0.022) (0.018) (0.026)
Dummy =1 if hh religion is Islam -0.07H%* -0.01 -0.09%** 0.00 0.15%%*
(0.013) (0.014) (0.016) (0.014) (0.018)
Dummy =1 if hh religion is Christian -0.17F* 0.03 -0.33%** 0.1 -0.13%*
(0.020) (0.022) (0.029) (0.021) (0.037)
Dummy =1 if hh religion is Others 0,06+ 0.05%* 045He 0.06% 0.15%+%
(Sikhism, Jainism, Buddhism, Zoorastrianism)
(0.022) (0.024) (0.029) (0.024) (0.033)
Dummy = 1 if hh caste is SC 0.02 -0.11%%* 0.17%%* 0.17%%* 0.10%*
(0.013) (0.014) (0.016) (0.014) (0.019)
Dummy = 1 if hh caste is ST -0.09%** -0.18%** 0.09%** -0.06%** -0.10%%*
(0.015) (0.017) (0.019) (0.016) (0.024)
Dummy = 1 if hh caste is OBC -0.06%** -0.09%** 0.04%** 0.22%%* 0.08%**
(0.010) (0.011) (0.013) (0.011) (0.015)
Dummy = 1 if hh identifies as 0,065+ 029k 01455+ 0,205+ 0,07
casual employed
(0.013) (0.014) (0.016) (0.014) (0.021)
Dummy = 1 if hh identifies as 01 0,084+ 0,084+ 0T 01
self employed
(0.011) (0.012) (0.014) (0.012) (0.018)
Dummy = 1 if hh identifies as
i -0.26%** -0.20%%* -0.20%%* -0.10%** -0.10%**
Others for employment
(0.018) (0.020) (0.024) (0.019) (0.029)
Dummy = 1 if hh is in Urban area 0.05%%* 0.03%** 0.04%** -0.21%%* -0.15%%*
(0.009) (0.010) (0.012) (0.010) (0.014)
Second asset quartile 0.127%%* 0.17%%* 0.01 0.047%%* -0.01
(0.012) (0.014) (0.014) (0.012) (0.017)
Third asset quartile 0.27%%* 0.38%%* -0.01 0.00 0.01
(0.012) (0.014) (0.015) (0.013) (0.018)
Fourth asset quartile 0.41%%* 0.56%** -0.08%** -0.07%%* -0.01
(0.013) (0.015) (0.017) (0.014) (0.020)
Second quartile - monthly expenditure 0.16%%* 0.13%** 0.11%%* 0.11%%* 0.01
(0.012) (0.014) (0.015) (0.012) (0.018)
Third quartile - monthly expenditure 0.22%%* 0.22%F* 0.17%* 0.10%** 0.00
(0.013) (0.014) (0.016) (0.013) (0.020)
Fourth quartile - monthly expenditure 0.32%%* 0.35%%% 0.07%%* 0.08%%* 0.02
(0.015) (0.016) (0.019) (0.015) (0.022)
Dummy =1 if hh has deposits with bank 0.51%%* 0.55%** 0.27%%* 0.07%%* 0.04
(0.026) (0.032) (0.031) (0.023) (0.035)
D s =1 if hh has deposits
vy =1 LA fas deposits 0,137 0,107 0,007 0,007 0.06*
with non-bank formal sources
(0.015) (0.015) (0.018) (0.015) (0.023)
State level controls Yes Yes Yes Yes Yes
Observations 109,930 109,930 109,930 109,930 109,930
Pseudo R square 0.0687 0.0903 0.0458 0.0526 0.0363

Note: Robust standard errors in parentheses (clustered at household level); *** p-value < 0.001, ** p-value < 0.05, * p-value
< 0.001
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highest education level among members of the household have positive impact on use of
deposits held at banks. This is intuitive as savings will be higher in households with older
members as they could have accumulated their savings over longer range of time and are
more likely to use bank deposits for savings. Similarly, more education within the household
empowers household members to better utilize the formal financial instruments available for

savings.

Households who do not have regular or salaried employment are use deposits with banks
less intensively. Households who identify as self-employed hold 24% less in deposits with
banks compared to households with regular or salaried employment while households who
are engaged in casual employment hold 46% in deposits with banks. Intuitively, we expect
households with more stable income to be able to manage their savings through bank de-
posit instruments such as recurring deposits or term/fixed deposits. Relative to households
belonging to the General caste, we find that households belonging to lower social groups hold
less in bank deposits. Scheduled Caste households hold 29% less, while households in Other
Backward Classes hold 19% less, and households belonging to Scheduled Tribes hold 7.5%
less in deposits with banks relative households belonging to the General caste. The evidence
of caste based disparities in access to finance is consistent with the findings of Kumar and
Venkatachalam (2019) who use IHDS data on rural farm households from 2011-12. They find
that households belonging to scheduled tribes are most likely to face taste-based discrimina-
tion when applying for credit. We also find that the amount deposits held in banks increases
with household wealth and expenditure quartiles, i.e. richer households are holding more
of their savings in bank deposits than poorer households. Households in urban areas also
hold greater amounts in deposits with banks compared to households in rural areas, holding
all else constant. These findings also calls for development of better financial products for
savings to meet the needs of households without regular employment and households from

lower socio-economic groups.
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Table 3.8: Results - Household’s use of bank deposits and credit from formal sources

Outcome of interest Use of bank deposits: log(amount in bank deposits) Use of formal credit: log(credit from formal source)
First Stage Second Stage First Stage Second Stage First Stage Second Stage
(A) (B) (©) (D) (E) (F)
Dummy =1 if hh head is female (0 otherwise) -0.03 -0.12%% -0.09%3* -0.13%3* -0.07%%* -0.13%%*
(0.022) (0.015) (0.013) (0.018) (0.020) (0.020)
Med'lan Interest Rate on household’s 0.01F%*
credit loans
(0.001)
Age of hh head 0.04%** 0.027%%* 0.03*** 0.01%** 0.01%%* 0.01%*
(0.003) (0.002) (0.002) (0.003) (0.003) (0.003)
Size of household 0.07*** -0.00 0.05%** -0.04%** 0.02%** -0.04%**
(0.009) (0.004) (0.004) (0.005) (0.005) (0.005)
Dummy =1 if max educ in hh is between 0,407 04T 0.11% 0.11% 0,074 0,107
primary and higher secondary
(0.022) (0.016) (0.015) (0.019) (0.022) (0.022)
Dummy =1 if max educ in bh is 0.54% %% L05¥* 0.12%% 0.56+* 0.18%%* 0.54%%%
grad and above
(0.030) (0.020) (0.017) (0.023) (0.026) (0.026)
Dummy =1 if hh religion is Islam -0.06** -0.02 -0.07*F* 0.04%* -0.13%F* 0.03
(0.025) (0.016) (0.013) (0.018) (0.020) (0.021)
Dummy =1 if hh religion is Christian 0.02 0.43%%* -0.17%F* 0.38%%* -0.20%** 0.32%F*
(0.038) (0.024) (0.020) (0.029) (0.031) (0.032)
Dummy =1 if bh religion is Others 0.02 0.44%% 0065 0166 -0.04 0.19%5%
(Sikhism, Jainism, Buddhism, Zoorastrianism)
(0.046) (0.031) (0.022) (0.033) (0.035) (0.036)
Dummy = 1 if hh caste is SC 0.03 -0.35%F* 0.02 -0.27FFF -0.04%* -0.20%%*
(0.026) (0.016) (0.013) (0.017) (0.020) (0.020)
Dummy = 1 if hh caste is ST -0.12%%* -0.08%#* -0.09%** -0.29%* 0.00 -0.33%**
(0.028) (0.018) (0.015) (0.020) (0.024) (0.023)
Dummy = 1 if hh caste is OBC 0.08*** -0.21%F* -0.06%** -0.15%F* -0.13%F* -0.16%**
(0.020) (0.013) (0.010) (0.013) (0.015) (0.015)
Dummy = 1 if b identifies -0.15%% 0,617 006043 L020%0F 04GR0
as casual employed
(0.015) (0.013) (0.018) (0.020) (0.020)
Dummy = 1 if hh identifies 0,097 0,987+ O0.11+%* 0,17 0.00 0,207+
as self employed
(0.025) (0.014) (0.011) (0.016) (0.018) (0.017)
Dummy = 1 if hh identifies as 0,254 0135+ 0,26+ 0,007 0,134 0,097
Others for employment
(0.030) (0.022) (0.018) (0.028) (0.030) (0.031)
Dummy = 1 if hh is in Urban area -0.13%** 0.48%+* 0.05%** 0.56%** 0.12%%* 0.647%+*
(0.018) (0.011) (0.009) (0.013) (0.014) (0.014)
Second asset quartile 0.26%** 0.10%** 0.12%%* 0.03* 0.11%%* -0.00
(0.020) (0.013) (0.012) (0.016) (0.018) (0.019)
Third asset quartile 0.39%** 0.38%F* 0.27%%* 0.27%%* 0.27%%* 0.23%F*
(0.024) (0.014) (0.012) (0.017) (0.019) (0.019)
Fourth asset quartile 0.36%** 0.77%%* 0.41%%* 0.65%** 0.41%%* 0.62%%*
(0.026) (0.016) (0.013) (0.018) (0.020) (0.021)
Second quartile - monthly expenditure 0.17%** 0.23%** 0.16**%* 0.17%%* 0.08%*** 0.19%**
(0.022) (0.014) (0.012) (0.016) (0.019) (0.019)
Third quartile - monthly expenditure 0.22%%* 0.41%%% 0.22%%% 0.34%%* 0.16%** 0.35%%*
(0.025) (0.015) (0.013) (0.017) (0.020) (0.019)
Fourth quartile - monthly expenditure 0.10%** 0.69%** 0.32%%* 0.66%** 0.26%** 0.68%**
(0.029) (0.018) (0.015) (0.019) (0.022) (0.022)
Dummy =1 if hh has deposits with bank 0.51%%* 0.01 0.53%** -0.08
(0.026) (0.047) (0.044) (0.062)
D-ummy =1 if hh has deposits 0.13%%% 0.04%* 0.05%* 0.04%
with non-bank formal sources
(0.015) (0.019) (0.022) (0.020)
Other household characteristics Yes (square of age of household head and number of children)
State level controls Yes Yes Yes Yes Yes Yes
Observations 109,930 109,930 109,930 109,930 51,159 51,159
Log Likelihood -210512 -210512 -138988 -138988 -81605 -81605

Robust standard errors in parentheses (clustered at household level); *** p-value < 0.001, ** p-value < 0.05, * p-value < 0.001
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Moving on to the use of credit from formal sources, columns C and D in Table 3.8 reports
the results from the Double Hurdle model without controlling for the interest rates paid by
households on their credit from formal sources. Columns E and F in Table 3.8 reports the
estimates from the Double Hurdle model while controlling for the interest rate on credit in the
second stage. In both sets of specifications, we control for whether households deposits with
any formal sources. The sign for median interest rate is negative and statistically significant,
i.e. households borrow less from formal sources when the interest rates are higher. This
result is intuitive as the interest rate reflects the price of the credit/loan and we expect an
inverse relationship between the two. We also find that the credit availed by households
headed by women from formal sources is 29.9% (based on estimate in col F) less compared
to credit from formal sources available by households headed by men. The credit amount
from formal sources for households belonging scheduled caste is 24.2% less than households in
general social group, while households belonging to scheduled tribe have 38% less credit from
formal sources and households in other backward classes have 26.4% less, than households
in the general social group. Households who are casually employed avail 36% less credit
from sources relative to households with regular employment. Households in urban areas
avail more credit from formal sources relative to households in rural areas. We also see that
the amount of credit from formal sources increases with wealth. This again points towards
richer households having greater likelihood of meeting collateral requirements and therefore
having greater access and ability to use credit from formal sources. Similar to the results on
deposits held in bank, these findings call for better designed financial instruments to improve
access and use of formal credit for households without regular employment and households

belonging to backward social classes.

Table 3.9 reports results from the Double Hurdle model where the outcome variables are use
of informal credit and in-kind loans. Columns A and B report the first and second stage
estimates of the Double Hurdle model but does not control for the median interest rate paid

by the household on its informal loans. Estimates reported in columns E and F include
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median interest rates on informal loans as a control variable. In all specifications reported
in Table 3.9, we include features on whether household holds deposits with formal sources
(bank and non-bank) as well as the amount of deposits held. We find that size of informal
credit availed by households headed by females is 4% less relative to households headed by

males.

Households use of informal finance decreases with education. We find that households,
where the highest educated member has education between primary and higher secondary,
hold 42% less in informal credit compared to households with highest educated member hav-
ing education up to primary level. Similarly, households where highest educated member has
education more than higher secondary hold 74% less in informal credit compared to house-
holds with lowest education levels. We also observe a similar difference between households
in rural and urban areas where informal credit availed by households in urban areas is 66%
less than that held by households in rural areas. Households where the main employment
is casual employment, hold 182% more in informal credit compared to households with reg-
ular employment. For households where the main employment is self-employment, we find
that such households 73% more credit compared to households with regular employment.
Households in Scheduled Caste hold 72% more in informal credit and households in Other
Backward Castes hold 179% more in informal credit compared to households in general so-
cial category. Households belonging to Scheduled Tribes, however, hold 40% less in informal
loans relative to households in general social category. We also find that having deposits

with bank and non-bank sources positively affect utilization of informal credit.
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Table 3.9: Results - Household’s use of credit from informal sources and in-kind loans

Outcome of interest Use of informal credit: Use of in-kind loans:
) log(credit from informal sources) log(value of in-kind loans)
First Stage Second Stage First Stage Second Stage First Stage Second Stage
(A) (B) (©) (D) (E) (F)
Dummy =1 if hh head is female (0 otherwise) -0.03** -0.05%* 0.09%** -0.04 0.03 -0.10%*
(0.013) (0.022) (0.020) (0.025) (0.019) (0.050)
Median Interest Rate on 0.01%5%
household’s credit loans '
(0.000)
Age of hh head 0.02%F* 0.04%** 0.00 0.03*** 0.01%** 0.03***
(0.002) (0.003) (0.003) (0.004) (0.003) (0.007)
Size of household 0.03%** 0.02%** 0.00 0.02%** 0.00 0.03%*
(0.004) (0.006) (0.005) (0.007) (0.005) (0.015)
ngmy =1if max educ in hh is between -0.02 0.07%* 011 0.08%%* 0.04%% 0.13%%
primary and higher secondary
(0.014) (0.023) (0.023) (0.026) (0.021) (0.052)
Dummy =1 if max educ in hh is grad _0.99%F 0. o7k _0.3%% 0. 29%** _0.05% 0.35%+*
and above ’ ' ’ ' ’ ’
(0.018) (0.029) (0.026) (0.033) (0.026) (0.066)
Dummy =1 if hh religion is Islam 0.00 0.11%%* 0.08%** 0.16%** 0.15%%* 0.16%**
(0.014) (0.022) (0.020) (0.025) (0.018) (0.049)
Dummy =1 if hh religion is Christian 0.11%%* 0.217%%* 0.17%%* 0.277%%* -0.13%** 0.21%*
(0.021) (0.035) (0.030) (0.040) (0.037) (0.107)
Dummy =1 if hh religion is Others
(Sikhism, Jainism, Buddhism, Zoroastrianism) -0.06** 0.05 -0.04 0.12%** 0.15+** 0.36***
(0.024) (0.040) (0.034) (0.045) (0.033) (0.093)
Dummy = 1 if hh caste is SC 0.17%%* -0.16%** 0.12%** -0.20%F* 0.10%** -0.14%%%
(0.014) (0.023) (0.019) (0.025) (0.019) (0.051)
Dummy = 1 if hh caste is ST -0.06%** -0.61%%* -0.04%* -0.61%F* -0.10%** -0.12%*
(0.016) (0.027) (0.023) (0.031) (0.024) (0.061)
Dummy = 1 if hh caste is OBC 0.22%%* 0.02 0.24%%* 0.00 0.08%** -0.09%*
(0.011) (0.019) (0.015) (0.021) (0.015) (0.042)
Dummy = 1 if hh identifies as casual employed — 0.20%** -0.04%* .24 -0.07K* 0.07%** -0.13%*
(0.014) (0.023) (0.020) (0.026) (0.021) (0.054)
Dummy = 1 if hh identifies as self employed 0.17%%* 0.06%* 0.13%** 0.04* 0.11%%* 0.08
(0.012) (0.022) (0.017) (0.024) (0.018) (0.050)
Dumn} r = 1 if hh identifies as _0.10%%* 0.02 0. 14555 0.07* _0.10%%* -0.09
Others for employment
(0.019) (0.038) (0.029) (0.042) (0.029) (0.084)
Dummy = 1 if hh is in Urban area -0.21%%* 0.23%** -0.31%F* 0.30%** -0.15%F* 0.14%%*
(0.010) (0.017) (0.014) (0.019) (0.014) (0.041)
Second asset quartile 0.04%** 0.11%** -0.05%* 0.09%** -0.01 0.01
(0.012) (0.019) (0.019) (0.022) (0.017) (0.044)
Third asset quartile 0.00 0.28%%* -0.15%** 0.26%** 0.01 0.15%**
(0.013) (0.021) (0.019) (0.023) (0.018) (0.047)
Fourth asset quartile -0.07%* 0.51%** -0.27K* 0.49%** -0.01 0.30%**
(0.014) (0.023) (0.020) (0.026) (0.020) (0.052)
Second quartile - monthly expenditure 0.11%%* 0.26*** 0.01 0.21%%* 0.01 0.11%*
(0.012) (0.021) (0.019) (0.023) (0.018) (0.046)
Third quartile - monthly expenditure 0.10%** (0.38%** -0.02 0.33%** 0.00 0.26%**
(0.013) (0.022) (0.019) (0.025) (0.020) (0.050)
Fourth quartile - monthly expenditure 0.08%** 0.63*** -0.07*** 0.56%** 0.02 0.47***
(0.015) (0.025) (0.021) (0.028) (0.022) (0.058)
Dummy =1 if hh has deposits with bank 0.07%** 0.25%** -0.30%%* 0.20%** 0.04 0.08
(0.023) (0.042) (0.046) (0.053) (0.035) (0.095)
Dummy =L if hh has deposits 0.09%%% 0.09%%% 0.04* 0.12%%% 0.06%* 0.13%%
with non-bank formal sources
(0.015) (0.026) (0.021) (0.029) (0.023) (0.061)
Other household characteristics Yes (square of age of household head, employment, number of children)
State level controls Yes Yes Yes Yes Yes Yes
Observations 109,930 109,930 51,159 51,159 109,930 109,930
Log Likelihood -120156 -120156 -72553 -72553 -39319 -39319

Robust standard errors in parentheses (clustered at household level); *** p-value < 0.001, ** p-value < 0.05, * p-value < 0.001
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Estimating the average predictive effect for in-kind loans, we find that households headed
by female hold 26% more in-kind loans compared to male headed households. Households
belonging to Scheduled Caste have 10.4% more, while households belonging to Scheduled
Tribe have 10.7% less, and households belonging to Other Backward Castes have 8.2% more
in in-kind loans relative to households in general social category. In terms of employment,
households with casual employment hold 6.1% more while households with self-employment
hold 12.5% more in in-kind loans than households with regular employment. In households
where the highest educated member has more than higher secondary education, their in-
kind loans are 2.7% less than households where the highest educated member has less than
primary education. We also find that households belonging to Islam religion hold 18.2% more
in in-kind loans compared to households belonging to Hindu religion. Households in urban
areas have 13.4% less in-kind loans relative to households in rural areas. These findings
make intuitive sense because if these households (those with casual and self employment,
those belonging to SC and OBC social strata, those belonging to Muslim religion, and those
headed by women headed households) are unable to meet the need for credit from formal

sources, then their remaining choices are informal sources and borrowing in-kind.

3.6 Conclusion

On summing up the empirical evidence, we conclude that there exists disparities across
different dimensions in access and use of financial resources by individuals and households.
There is evidence indicating that women and households headed by women have less access to
formal financial savings and credit instruments. Putting together the estimates from models
on access to formal savings instruments, formal and informal credit, and in-kind loans, we
find households headed by women are more likely to tap into the informal market, including

in-kind loans to meet their requirement for credit. At the individual level, we find evidence
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that women are less likely than men to have a bank account and a debit or credit card. We
also observe that the households in rural areas with lower levels of education, casual and
self employed, and belong to lower social strata use informal cash credit and in-kind loans
more intensively. These findings in conjunction with the existing findings from Ghosh and
Dharmarjan (2017) implies that the gender disparities in access to finance have not improved
in past decade despite the many schemes undertaken by the Ministry of Women and Child

Development, Government of India 6.

There are two limitations to the current study. First, I am unable to build a structural model
of demand and supply to evaluate access to finance and its usage due to limitations in the data
available. The data available is observational in nature and only collects information where
households have been successful in accessing credit from any source. It does not collect any
information on cases where the households applied for credit but did not receive it. Second,
though mobile money and digital transactions are becoming increasingly important as a
financial service, we do not have data in the AIDIS survey to study potential gender-based

discrepancies within such transactions.

However, despite these limitations, I find evidence of gender disparities in access to finance
and its use from both formal and informal sources. This is particularly important in the
context of the ongoing efforts and initiatives to increase account ownership and use of digital
payments by the Indian government 2”. FINDEX 2021 found that about two-thirds of adults
who were unbanked could not use an account at a financial institution without help (if they
opened one). This is a pertinent issue as financially inexperienced users may not understand
and be able to use financial services to optimize its benefits and minimize risks (Demirguc-
Kunt et al., 2022). FINDEX 2021 also found that women are 5 percentage points more

likely than men to need help in using their mobile money account. However, inexperienced

26The list of schemes for women empowerment can be found here - https://wcd.nic.in/
schemes-1listing/2405

2"List of current schemes by Ministry of Electronics and Information Technology to promote digital
payments are available here - https://www.meity.gov.in/incentivepromotional-schemes
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users who are dependent on other family members to use their financial account can be
more vulnerable and at a higher risk of financial abuse. In India, a Gallup poll from 2021
finds that while 80% of men have access to a mobile device, only 60% of women does. The
findings in this study also highlight the limitations of the Jan Dhan Yojana programme.
Though the programme succeeded in increasing number of savings account opened, it has
not led to increase in use of such accounts. There still exists barriers that prevent women
and members of the lower social-economic strata from effectively accessing financial services.
Given these findings, it is pertinent to build in additional measures to improve financial
literacy among individuals, especially women to improve their independence. This requires
investments in improving numeracy and financial literacy skills, designing financial products
based on customer’s usage patterns and their capabilities. Policy measures should also be
implemented to establish strong consumer safeguards to ensure that consumers have a net

benefit from the financial system and have greater trust in the financial system.
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Appendix A

Appendix for Chapter 1

A.1 Background of Banking Industry

In this appendix, I describe the key events and characteristics of the banking industry in

India during the period of study, 2004-2021 to supplement the discussion in the main text.

I do not consider key restriction determining the banks under study is the availability of
bank-wise lending rates. This rules out scheduled cooperative banks, regional rural banks,
small finance banks, and payments banks from the study. As Figures A.la-A.lc show,
Regional Rural Banks are a small part of the deposit and credit market. They account for
16.3% of all branches in India, 3.28% of all deposits and 2.68% of all credit disbursed in
the banking industry. On average, they account for 15.72% of small credit advances in the
banking market and 6% of savings account deposits in the banking system during the sample
period. Therefore, RRBs are not a significant size of the banking market and can be ignored.
I also exclude Small Finance Banks and Payments Banks because they are relatively new
entities in the market place and their scope of activities differ significantly from scheduled
commercial banks with universal banking licenses (see Table 1.1 Both types of banks started
operations in 2016. Small Finance Banks has an average market share per year of 0.3%, 0.7%
and 3.6% of total deposits, total credit, and total credit to small borrowers during 2016-2021.
Payments Banks on the other hand do not have authority to make credit available to their

clients.
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Figure A.1: Statistics on Regional Rural Banks
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To compare banks with similar characteristics and scope of business, we focus on public
sector banks, private sector banks, and foreign banks. Figure A.1d summarizes the number
of active banks' each year by type during the period of study. There are 65 banks altogether
at the start of the sample period (2005) which increases to a maximum of 93 banks in 2016
before declining to 78 by 2021. There is a steady decrease in number of Public sector banks

as we start with 27 such banks in 2005 and end with only 12 public sector banks by 20212.

LA bank is defined as active if it has atleast one functional office in the country during the year.
2Bharatiya Mahila Bank is the only new public sector bank during the sample period, starting its
operations in March 2014. However, it was later amalgamated into State Bank of India in April 2017.
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In 2008 and 2010, a public sector bank each was amalgamated with State Bank of India. In
April 2017, 6 public sector banks were amalgamated with State Bank of India. In 2019, 2
public sector banks were amalgamated with Bank of Baroda while in 2020, there were three
different sets of amalgamations between public sector banks®. Thus, the number of public
sector banks has decreased during the sample period largely due to the result amalgamations

of these banks with their larger counterparts.

Similarly, there are 26 private banks at the start of the sample period in 2005 and this
reduces to 21 private banks by 2021. RBI issued universal banking licenses for two private
banks at the start of the sample period. Kotak Mahindra Bank started operations in 2003
while Yes Bank started its operations in 2004. There were no new universal banking licenses
issued to domestic banks till the creation of Bharatiya Mahila Bank in 2014. In 2015, RBI
issued new universal banking licenses to 2 private banks - Bandhan Bank and IDFC First
Bank Limited, both of whom started their operations in 2015. Between 2002 and 2021, there
were 12 mergers where a private bank merged with another bank. In case of foreign banks,
as Figure A.4 shows, the number of foreign banks actively operating in India has increased
steadily from 12 foreign banks in 2005 to 45 such banks in 2021. Between 2005 and 2021,
17 foreign banks closed their operations in India while 24 new foreign banks started their

operations in India.

3Dena Bank and Vijaya Bank were amalgamated with Bank of Baroda in 2019. In 2020, Allahabad Bank
was amalgamated with Indian Bank, Syndicate bank with Canara Bank, while United Bank of India and
Oriental Bank of Commerce were amalgamated with Punjab National Bank, Corporation Bank and Andhra
Bank were amalgamated with Union Bank of India
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Appendix B

Appendix for Chapter 2

B.1 Robustness

Table B.1: MMC 1 - Bank level - Including only public and private sector banks

1) (2) (3) (4) (5) (6)
Model 1  Model 2 Model 3 Model4  Model 5 Model 6
Multimarket Contact Measure - 1 0.0754* 0.0602* 0.0603* 0.0712* 0.0660** 0.0653*
(0.0422)  (0.0356)  (0.0339)  (0.0377)  (0.0316)  (0.0360)

NPA /Total Loans 4.340** 5.019** 4.929** 4.631** 4.696** 4.904**
(1.930) (2.015) (2.015) (1.973) (1.825) (1.939)
Total Assets per Branch -0.0399 -0.0605 -0.0592 -0.0581 -0.0489 -0.0697
(0.0488)  (0.0453)  (0.0450)  (0.0453)  (0.0439)  (0.0460)
Total Loans/Total Assets 1.791%**  1.641** 1.682** 1.548** 1.373** 1.533**
(0.640)  (0.656)  (0.665)  (0.662)  (0.640)  (0.649)
Equity/Total Assets -2.418* -1.866 -2.099 -2.534 -2.384 -2.381
(1.345)  (1.667)  (1.678)  (1.561)  (1.580)  (1.661)
In(Branches) 0.516***  0.442***  0.426***  0.434***  0.496***  0.463***

(0.144)  (0.123)  (0.121)  (0.123)  (0.124)  (0.121)
Operating Expenses/Total Assets ~ 87.56***  89.43***  90.94***  80.32***  84.18***  86.03***
(7.888) (8.104) (7.792) (8.195) (8.733) (8.634)

HHI 5.071 -1.627 -2.982 -0.266 -2.251 6.622
(7.877) (7.673) (7.572) (8.880) (8.727) (8.755)
Observations 797 797 797 797 797 797
Within R-Squared 0.634 0.658 0.668 0.664 0.650 0.669
Between R-Squared 0.0944 0.129 0.138 0.119 0.114 0.150
Overall R-Squared 0.0815 0.122 0.136 0.143 0.148 0.179
Adjusted R-Squared 0.622 0.643 0.649 0.645 0.634 0.649
Time FE Yes Yes Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes Yes Yes
State variables (levels) No Yes Yes No No No
State variables (growth rates) No No Yes Yes No Yes
State variables (In(levels)) No No No Yes No Yes
State variables (per capita terms) No No No No Yes No
State population No No No No No Yes
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Table B.2: MMC 2 - Bank level - Including only public and private sector banks

(1) (2) (3) (4) (5) (6)
Model 1 Model 2 Model 3  Model 4  Model 5 Model 6

Multimarket Contact Measure - 2 0.0778*  0.0633*  0.0638*  0.0742*  0.0683**  0.0686*
(0.0419)  (0.0355)  (0.0339)  (0.0376)  (0.0315)  (0.0360)
NPA /Total Loans 4.288**  4.979**  4.889**  4581**  4.653**  4.855**
(1.923)  (2.009)  (2.009)  (1.965)  (1.816)  (1.930)

Total Assets per Branch -0.0389 -0.0593 -0.0579 -0.0568 -0.0475 -0.0685
(0.0487)  (0.0452)  (0.0449)  (0.0451)  (0.0438)  (0.0459)
Total Loans/Total Assets 1.799*** 1.648** 1.689** 1.555** 1.380** 1.539**

(0.641)  (0.656)  (0.665)  (0.663)  (0.641)  (0.649)

Equity/Total Assets -2.393*  -1.839 -2.070 -2.503 -2.355 -2.346
(1.342)  (1.667)  (1.680)  (1.563)  (1.580)  (1.666)
In(Branches) 0.521%**  0.445***  0.428***  0.439***  0.503***  0.467***

(0.140)  (0.119)  (0.118)  (0.119)  (0.122)  (0.117)
Operating Expenses/Total Assets ~ 87.62***  89.40***  90.89***  89.32***  84.19***  86.02***

(7.909)  (8.119)  (7.804)  (8.200)  (8.763)  (8.639)
HHI 4.950 -1.846 -3.263 -0.491 -2.498 6.409

(7.840) (7.635) (7.470) (8.813) (8.667) (8.672)

Observations 797 797 797 797 797 797
Within R-Squared 0.634 0.658 0.669 0.665 0.650 0.669
Between R-Squared 0.0989 0.133 0.142 0.123 0.118 0.154
Overall R-Squared 0.0863 0.126 0.141 0.149 0.153 0.184
Adjusted R-Squared 0.623 0.643 0.649 0.645 0.635 0.649
Time FE Yes Yes Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes Yes Yes
State variables (levels) No Yes Yes No No No
State variables (growth rates) No No Yes Yes No Yes
State variables (In(levels)) No No No Yes No Yes
State variables (per capita terms) No No No No Yes No
State population No No No No No Yes
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Table B.3: MMC 3 - Bank level - Including only public and private sector banks

1) (2) (3) (4) (5) (6)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Multimarket Contact Measure - 3 1.581* 1.407* 1.468* 1.409* 1.444** 1.270
(0.933) (0.803) (0.761) (0.800) (0.691) (0.785)
NPA /Total Loans 4.669** 5.247** 5.156** 4.986** 4.958** 5.238**
(1.945)  (2.014)  (2.017)  (2.014)  (1.867)  (1.989)

Total Assets per Branch -0.0424 -0.0657 -0.0644 -0.0625 -0.0534  -0.0741*
(0.0481)  (0.0437)  (0.0435)  (0.0427)  (0.0419)  (0.0434)
Total Loans/Total Assets 1.840*** 1.685** 1.726** 1.628** 1.425** 1.605**

(0.660)  (0.664)  (0.672)  (0.687)  (0.653)  (0.670)

Equity/Total Assets -2.999%*  -2.182 2413 -3.047**  -2.822*  -2.848*
(1.314)  (1.544)  (1.566)  (1.416)  (1.488)  (1.506)
In(Branches) 0.573***  0.463***  0.442***  0.477***  0.530***  0.505"**

(0.143)  (0.119)  (0.117)  (0.116)  (0.126)  (0.114)
Operating Expenses/Total Assets ~ 87.53***  90.01***  91.45***  89.78***  84.45***  86.35***

(8.060)  (8.179)  (7.903)  (8.363)  (8.776)  (8.704)
HHI 5.870 -0.970 -2.686 -0.416 -1.278 6.766

(7.597) (7.287) (7.154) (8.794) (8.526) (8.445)

Observations 797 797 797 797 797 797
Within R-Squared 0.631 0.657 0.668 0.662 0.648 0.666
Between R-Squared 0.0941 0.136 0.146 0.129 0.122 0.159
Overall R-Squared 0.0871 0.129 0.145 0.157 0.167 0.191
Adjusted R-Squared 0.619 0.642 0.648 0.642 0.633 0.646
Time FE Yes Yes Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes Yes Yes
State variables (levels) No Yes Yes No No No
State variables (growth rates) No No Yes Yes No Yes
State variables (In(levels)) No No No Yes No Yes
State variables (per capita terms) No No No No Yes No
State population No No No No No Yes
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B.2 District level analysis

In the main analysis, I defined markets at the state level. In this appendix, I present the
results for bank-level models where the multi-market contact measure is computed with
markets defined at the district level. I have assumed that banks that were merged or amal-
gamated into another bank and banks that acquired them were one entity for the entire

sample period for this analysis.

Table B.4: District wise MMC 1 - Bank level

1) (2) (3) (4) (5) (6)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Multimarket Contact Measure - 1~ 0.212%** 0.197*** 0.184*** 0.230*** 0.202*** 0.232%**
(0.0664) (0.0684) (0.0626) (0.0738) (0.0611) (0.0744)
NPA /Total Loans -1.541 -0.961 -1.058 -1.163 0.338 -1.227
(2.175) (2.093) (2.097) (2.201) (1.988) (2.213)
Total Assets per Branch 0.00110 0.00444 0.00386 0.00273 0.00415 0.00290
(0.00602)  (0.00806)  (0.00834) (0.00793)  (0.00848) (0.00761)

Total Loans/Total Assets 0.788 0.566 0.608 0.707 0.990 0.724
(1.087) (0.988) (0.991) (0.983) (0.773) (0.967)
Equity/Total Assets 2.855 2.755 2.638 2.477 2.802 2.513

(1.884) (1.714) (1.734) (1.726) (1.782) (1.720)
In(Branches) 0.588** 0.603*** 0.627*** 0.622%** 0.587** 0.576**
(0.233) (0.168) (0.169) (0.201) (0.238) (0.231)
Operating Expenses/Total Assets ~ 60.99*** 60.86*** 61.61*** 60.85*** 61.96*** 59.56***
(12.66) (11.70) (11.41) (12.27) (12.08) (12.18)
HHI -21.80* -23.77** -22.71* -8.156 -24.51** -19.01*
(11.40) (9.940) (12.29) (12.94) (10.65) (11.08)

Observations 1312 1312 1312 1312 1312 1312
Within R-Squared 0.284 0.317 0.323 0.323 0.331 0.325
Between R-Squared 0.239 0.260 0.261 0.229 0.244 0.220
Overall R-Squared 0.195 0.214 0.212 0.186 0.207 0.182
Adjusted R-Squared 0.271 0.300 0.300 0.300 0.314 0.301
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Table B.5: District wise MMC 2 - Bank level

1) (2) (3) (4) (5) (6)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Multimarket Contact Measure - 2 0.211%**  0.201***  0.187***  0.232***  0.204***  0.235"**
(0.0680)  (0.0710)  (0.0653)  (0.0759)  (0.0623)  (0.0765)

NPA /Total Loans -1.564 -0.973 -1.071 -1.189 0.326 -1.253
(2.174) (2.089) (2.093) (2.197) (1.985) (2.209)
Total Assets per Branch 0.00110  0.00441  0.00383  0.00275  0.00414  0.00291

(0.00606)  (0.00810)  (0.00837)  (0.00797)  (0.00852)  (0.00765)

Total Loans/Total Assets 0.792 0.571 0.613 0.710 0.993 0.727
(1.087) (0.986) (0.989) (0.982) (0.773) (0.966)
Equity/Total Assets 2.860 2.766 2.649 2.485 2.810 2.520

(1.886) (1.716) (1.736) (1.729) (1.784) (1.723)
In(Branches) 0.603** 0.612*** 0.635*** 0.633*** 0.599** 0.588**
(0.231) (0.167) (0.168) (0.198) (0.235) (0.228)
Operating Expenses/Total Assets ~ 60.96*** 60.82*** 61.56*** 60.79*** 61.91*** 59.50***
(12.67) (11.69) (11.40) (12.27) (12.08) (12.18)
HHI -21.01* -23.31%* -22.34* -7.500 -23.93** -18.32*
(11.35) (9.907) (12.29) (12.94) (10.59) (11.03)

Observations 1312 1312 1312 1312 1312 1312
Within R-Squared 0.284 0.317 0.323 0.323 0.331 0.325
Between R-Squared 0.240 0.260 0.261 0.230 0.245 0.220
Overall R-Squared 0.196 0.214 0.213 0.186 0.208 0.182
Adjusted R-Squared 0.271 0.300 0.301 0.300 0.314 0.301
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Table B.6: District wise MMC 3- Bank level

1) (2) (3) (4) (5) (6)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Multimarket Contact Measure - 3~ 5.597*** 4.053** 4.029** 4.555%* 5.061*** 4.540**

(1.657)  (1.745)  (1.796)  (1.931)  (1.739)  (1.892)
NPA /Total Loans -1.626 -1.035 -1.126

-1.213 0.263 -1.276
(2.246) (2.186) (2.184) (2.312) (2.054) (2.324)
Total Assets per Branch 0.00132  0.00492  0.00433  0.00294  0.00458  0.00309

(0.00541)  (0.00759)  (0.00790)  (0.00746)  (0.00790)  (0.00719)
Total Loans/Total Assets 0.792 0.558 0.603

0.713 0.997 0.729
(1.103) (1.020) (1.018) (1.009) (0.787) (0.993)

Equity/Total Assets 2.719 2.646 2.524 2.345 2.655 2.377
(1.872) (1.706) (1.723) (1.717) (1.769) (1.712)

In(Branches) 0.698***  0.735***  0.741***  0.790***  0.702***  0.750***

(0.238) (0.177) (0.184) (0.210) (0.241) (0.237)

Operating Expenses/Total Assets 60.90*** 60.86*** 61.63*** 60.75%** 62.16*** 59.51%**

(12.64) (11.63) (11.33) (12.18) (12.11) (12.11)

HHI -20.86* -21.90** -21.57* -8.484 -24.07** -18.73*
(11.60) (10.42) (11.70) (12.89) (10.80) (10.83)
Observations 1312 1312 1312 1312 1312 1312
Within R-Squared 0.284 0.316 0.322 0.321 0.331 0.322
Between R-Squared 0.274 0.290 0.288 0.260 0.275 0.250
Overall R-Squared 0.228 0.243 0.239 0.215 0.238 0.210
Adjusted R-Squared 0.271 0.298 0.299 0.298 0.314 0.298
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Appendix C

Appendix for Chapter 3

C.1 Data Description

I describe the definitions and sources of data for the various features used in the empirical

estimation.

All household and individual features are defined using the survey data. Block 3 of the sur-
vey collects information on demographic characteristics at the individual level. This includes
individual’s relation to the household head, their gender and age, as well as their highest edu-
cational attainment. Crucially, information on holding deposit accounts in different sources,
contributions to cooperative credit societies, SHGs/JLGs are also collected at the individual
level in this block of the survey. Block 3 also collects information at the individual level
on ownership of land (including agricultural land) as well as whether they hold a debit or
credit card. Block 4 of the survey collects information at the level of the household, rather
than the individual. It collects information on household size, religion, caste (social group)?,
land possessed as well as owned, and information on monthly expenditure for the household
on various items including spending on durable goods in past year. Block 3 and 4 together
allows one to construct individual and household specific demographic characteristics. Block
5 is broken down into two parts - the first part collects information on every plot of ru-
ral land owned, either exclusively or jointly, by the household as of 30-June-2018. It also

captures data on whether female members of the household have ownership in any of the

ICastes or Social groups in India can be categorized into - Scheduled Castes, Scheduled Tribes, Other
Backward Classes, Others (general including upper castes).
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plots and their share in ownership?. The second part of Block5 also collects the same set
of information but for every plot of urban land owned by a household. These plots of land
could include irrigated /un-irrigated crop area, area for other agricultural or farm businesses,
area for non-farm businesses, and residential areas including homestead. Block 6 collects in-
formation all buildings and constructions owned by the household as of 30-June-2018. This
includes residential buildings (irrespective of whether the household lives in that building),
buildings used for farm and non-farm business and other constructions (such as wells, bore
wells, tube wells, field distribution system etc). We use information from blocks 5 and 6
to evaluate the value of immovable assets owned by each household. Households are then
classified into quartiles based on the value of their immovable assets. The quartiles are de-
fined within each state to account for any heterogeneity in valuations across states. Blocks
7-10 capture other assets owned by the household such as livestock and poultry, transport
equipment, agricultural machinery and implements, and non-farm business equipment. We

do not use data from this block in this analysis.

Blocks 11 and 12 are the main blocks of interest in this analysis. Block 11 collects information
on all financial assets owned by the household as of 30-June-2018. The survey captures the
value as of the survey data as well as the value as of 30-June-2018. The survey collects
information on the source and form in which these assets are held. Block 12, on the other
hand, captures information on cash loans payable by the household to institutional and
non-institutional agencies as of the date of survey and transactions related to them between
01-July-2018 to the date of the survey. Information is collected on the interest rate, source of
credit, tenure and purpose of the loan, as well as the outstanding amount as of 30-June-2018.
Block 13 complements Block 12 by collecting information on any in-kind loan received by

the household and its imputed monetary value.

Table C.2 presents the list of all features used related to individuals and household, and their

2We could not utilize the data on plot-wise ownership of land to due to sparsity of data.
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data sources while Table C.1 lists the different state level features used in the analysis.

Table C.1
Feature Level of granularity Source
Number of branches managed by women State RBI - Handbook of Statistics on Indian States
Sex Ratio State RBI - Handbook of Statistics on Indian States
Rural Population (in 1000s, 2011) State RBI - Handbook of Statistics on Indian States
Urban Population (in 1000s, 2011) State RBI - Handbook of Statistics on Indian States
Net State Domestic Product (2018) State RBI - Handbook of Statistics on Indian States
Literacy Rate (2011) State RBI - Handbook of Statistics on Indian States
Per Capita Power (2018) State RBI - Handbook of Statistics on Indian States
Railway Route (kilometers, 2018) State RBI - Handbook of Statistics on Indian States
Roads (kilometers, 2018) State RBI - Handbook of Statistics on Indian States
Number of bank branches (2018) State RBI - Handbook of Statistics on Indian States
Amount of credit disbursed by commerical banks (INR million, 2018)  State RBI - Handbook of Statistics on Indian States
Amount of deposits held in commerical banks (INR million, 2018) State RBI - Handbook of Statistics on Indian States
Crime rate against women (per 1000 women, 2017) State NCRB report, 2019
Enrollment rate - by gender and stage of school education (2018) State Ministry of Human Resource Development, Government of India

C.2 Robustness

In this appendix, we include results from alternative specification of empirical models for
assessing household’s access to finance. Inclusion of state fixed effects results in biased
estimates in a Probit model. Therefore, we run a Logit model instead with state fixed effects
given the dependent variable is a binary variable. The results from a Logit specification of

the model are consistent with the results reported in Table 3.7.
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Table C.2

Feature

Level of granularity Source

Definition

Individual’s age Individual AIDIS - Block 3 Response to Q4
Individual has deposit account (binary) Individual AIDIS - Block 3 Response to Q7-9
Individual holds debit or credit card (binary) Individual AIDIS - Block 3 Response to Q14
Individual Owns Land (binary) Individual AIDIS - Block 3 Response to Q11
Bas hether atlea: individual
Household has deposit account (binary) Household Derived . ased on whether at castA one individua
in household has a deposit account
Based on whether atleast one individual
Household has debit or credit ¢ inary Househol Derive
ousehold has debit or credit card (binary) ousehold erived in household has a debit /credit card
Household owns land (binary) Household Derived Based on whether atleast one individual
in household owns land
Number of member in household . Based on number of individuals in household
A ) Household Derived . .
with deposit account reporting to have a deposit account
Number of members of household ) Based on number of individuals in household
A . A Household Derived . . N
with debit and credit card reporting to have a debit/credit card
Number of household members owning land Household Derived Based 'on number of individuals in houschold
reporting to own land
Age of household head Household Derived Based on individuals response to Q3 and Q5 in Block 3
Size of the household Household AIDIS Block 4 Response to Q1
Number of children in household Household Derived Based on responses to Q5 in Block 3
Dummy :,1 ,lf ,hIghGSt education ?evel " Household Derived Based on responses to Q6 in Block 3
household is illiterate or below primary
Dummy = 1 if highest education level in
household is primary and above, Household Derived Based on responses to Q6 in Block 3
upto higher secondary
D r = 1 if highes -ation level
. iy l ighest education leve Household Derived Based on responses to Q6 in Block 3
in household is graduate and above
Dummy = 1 if household’s religion is Islam Household AIDIS Block 4 Response to Q2
DunAm%y = 1 if household’s religion is Household AIDIS Block 4 Response to Q2
Christian
Dummy = 1 if household’s religion is
N Household AIDIS Block 4 Res se t 2
Others (not Hindu) ouseho! oc esponse to Q!
Dummy =1 if household's caste is Household AIDIS Block 4 Response to Q3
Scheduled Caste
Dummy =1 if household’s caste is . . . ) . .
Scheduled Tribe Household AIDIS Block 4 Response to Q3
Dummy =1 if household’s caste is
Household AIDIS Block 4 Response to Q3
Other Backward Caste ouselo ¢ esponse to Q
Dummy =1 if household’s caste is Others Household AIDIS Block 4 Response to Q3
Dummy ‘:1 1f household’s employment is Household AIDIS Block 4 Response to Q4
Regular Salaried
Dummy = 1 if household’s employment is Houschold AIDIS Block 4 Response to Q4
Casual Labor
Dummy = 1 if household’s employment is Household AIDIS Block 4 Response to Q4
Self-employed
D = 1 if household’s employment is
iy = 2 1 HOUSCRoid s employment 18 Household AIDIS Block 4 Response to Q4
Others
Dummy = 1 if household’s residence is Urban Household AIDIS Block 1
Household’s usual hl al
ouse ‘F) d’s usual monthly tota Household AIDIS - Block 4  Response to Q10.5
expenditure (INR)
yaluc of land owned by households Household Derived Derived from responses in Block 5.1
in rural area (INR)
Value of land owned by households in Household Derived Derived from responses in Block 5.2
urbanl area (INR)
Value of buildings owned by household (INR) Household Derived Derived from responses in Block 6
Value of households immovable assets (INR) Household Derived Derived from responses in Block 5.1, 5.2, and 6
Total amount of cash held by household (INR) Household AIDIS Block 11A Response in row 1
Total amount of deposits held in Banks by household (INR) Household AIDIS Block 11A Response in rows 3 and 4
Total amount of deposits held in Non-Bank
Household AIDIS Block 11A Response i 5 5-9
formal sources by household (INR) Ouseho ¢ CSPONSE 1M Tows
Household has atleast one loan from formal sources (binary) Household Derived Derived from responses in Block 12
Household has atleast one loan from bank (binary) Household Derived Derived from responses in Block 12
HOUSChO]d has a%tlcast one loan . Household Derived Derived from responses in Block 12
from non-bank formal sources (binary)
Household has atleast one loan from informal sources (binary) Household Derived Derived from responses in Block 12
Total amount of formal loans availed by household (INR) Household Derived Derived from responses in Block 12
Total amount of informal loans availed by household (INR) Household Derived Derived from responses in Block 12
Household has atleast one loan in-kind (non-cash) (binary) Household Derived Derived from responses in Block 13
Total value of in-kind loan availed by household (INR) Household Derived Derived from responses in Block 13
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Table C.3

. Household has access to  Household has access to  Household has access to Household has access to  Household has access
Out f interest
utcome of interes
formal credit formal credit - Banks formal credit - non bank entities informal credit to in-kind loans

Dummy =1 if hh head is female (0 otherwise) -0.16%%* -0.29%%* 0.12%* -0.05%* 0.08%*

(0.021) (0.025) (0.028) (0.022) (0.039)
Age of hh head 0.05%* 0.04%** 0.05%** 0.047%* 0.02%%*

(0.003) (0.004) (0.005) (0.003) (0.006)
Size of household 0.09%** 0.03%+* 0.10%** 0.07%%* 0.01

(0.006) (0.006) (0.008) (0.006) (0.011)
Dummy =1 if max educ in bb s 0.18%%* 0.16%+* 0.18%%* 0.08%%* 0.12%%*
between primary and higher secondary

(0.025) (0.030) (0.033) (0.024) (0.043)
D“Z“ny:iif e educ in bbis 0.24%%% 0.37%%% -0.10% -0.28%%% -0.05
grad and above

(0.029) (0.034) (0.041) (0.030) (0.054)
Dummy =1 if hh religion is Islam -0.18%%* -0.17%%* -0.17%F* 0.10%** 0.28%**

(0.023) (0.025) (0.031) (0.023) (0.038)
Dummy =1 if hh religion is Christian -0.16%%* -0.15%** -0.02 -0.02 0.04

(0.039) (0.044) (0.059) (0.040) (0.098)
Dl.lmr-ny =1 ?f »hh religion 15 Others o 0.06 0.07 0.04 0.06 0,30
(Sikhism, Jainism, Buddhism, Zoorastrianism)

(0.040) (0.043) (0.060) (0.043) (0.072)
Dummy = 1 if hh caste is SC 0.06%** -0.15%%* 0.30%** 0.19%%* 0.20%%*

(0.022) (0.025) (0.029) (0.023) (0.040)
Dummy = 1 if hh caste is ST -0.10%** -0.31%%* 0.21%* -0.10%** -0.30%**

(0.026) (0.030) (0.034) (0.028) (0.053)
Dummy = 1 if hh caste is OBC -0.04%* -0.09%** 0.10%** 0.19%** 0.19%*

(0.017) (0.019) (0.024) (0.018) (0.033)
Dumr;iy :11 if l;h identifies as 0165+ _0.41%%* 018 0,30 0165
casual employec

(0.021) (0.025) (0.029) (0.023) (0.044)
D;lfmmylz ldif hh identifies as 0185 0147 013 0,317 0,93
self employe

(0.018) (0.020) (0.026) (0.021) (0.038)
CD)t‘}mmyf - ;‘h idcntﬁﬁ“ - 0,474+ 0,374 -0.45%% 0,234+ 0,214

hers for employment

(0.030) (0.034) (0.047) (0.034) (0.063)
Dummy = 1 if hh is in Urban area 0.08%** 0.07%** 0.04* -0.35%%* -0.33%%*

(0.015) (0.017) (0.022) (0.016) (0.031)
Second asset quartile 0.227%%* 0.35%** 0.01 -0.01 -0.02

(0.020) (0.025) (0.026) (0.020) (0.036)
Third asset quartile 0.46%%* 0.70%** -0.05* -0.05%* 0.02

(0.020) (0.025) (0.028) (0.021) (0.038)
Fourth asset quartile 0.68%** 0.99%5* 0,174 -0.19%%* -0.01

(0.022) (0.026) (0.031) (0.023) (0.042)
Second quartile - monthly expenditure 0.25%%* 0.24%%* 0.15%** 0.13%%* 0.03

(0.020) (0.024) (0.028) (0.021) (0.038)
Third quartile - monthly expenditure 0.33%%* 0.38%** 0.12%** 0.09%** 0.00

(0.021) (0.025) (0.030) (0.023) (0.041)
Fourth quartile - monthly expenditure 0.47%%* 0.60%** 0.01 0.01 0.04

(0.024) (0.027) (0.035) (0.026) (0.047)
Dummy =1 if hh has deposits with bank 0.90%%* 0.96%** 0.56%** 0.16%** 0.06

(0.045) (0.062) (0.059) (0.041) (0.074)
l)wnmy =1if h.h has deposits 01455+ 0.10%%* 0.10%%* 0.18%** 0.08*
with non-bank formal sources

(0.024) (0.026) (0.033) (0.026) (0.047)
State FE Yes Yes Yes Yes Yes
Observations 111,508 111,508 111,508 111,508 111,175
Pseudo R square 0.0802 0.102 0.0681 0.0788 0.0640

Note: Robust standard errors in parentheses (clustered at household level); *** p-value < 0.001, ** p-value < 0.05, * p-value

< 0.001
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