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Abstract

Does financial liberalization affect firms’ decision to import capital goods? Sourcing capital
goods from foreign countries is costly and requires internal or external financial resources.
This paper investigates how financial reforms, through easing firms’ credit constraints, affect
the decision to upgrade foreign capital goods. A simple model of foreign technology adoption
shows that under imperfect financial markets and fixed costs of importing, financial devel-
opment reduces the barriers to import capital goods. We investigate this prediction using as
a case of study India’s financial liberalization and detailed balance-sheet data from Indian
manufacturing firms having reported information on financial statements and imports by
type of good over the period 1997-2006. Our empirical findings shed new light on the effects
of financial liberalization. Baseline estimation results show that more liquid firms located
in regions with an expansion of credit are more likely to source capital goods from abroad.
Our findings also suggest that the type of bank matters: firms with a better financial health
located in regions where the credit of private and foreign banks increased, have a higher
probability of upgrading foreign technology.
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1 Introduction

Trade and financial liberalization has been at the core of economic reforms implemented by several

developing countries in the past two decades. Falling tariff and non-tariff barriers have produced

steady growth in imports of intermediate and capital goods in developing countries, which are

very dependent on foreign technology. Recent firm-level studies confirm that the use of foreign

inputs played a key role in enhancing firm efficiency (Schor (2004), Amiti and Konings (2007),

Kandhelwal and Topavola (2010)). Financial liberalization reduces the cost of external finance

and increases the liquidity of firms. Improvements in the efficiency of credit allocation have also

been associated with firm productivity improvements.

The aim of this paper is to investigate how the reform of the banking system affects firms’

decisions to upgrade foreign technology embodied in imported capital goods in a developing coun-

try. Importing capital goods implies incurring fixed costs associated with gathering information

on foreign markets, establishing linkages with foreign suppliers, learning the new technology or

adapting the production process, which requires internal or external financing. Financial reform

eases firms’ credit constraints to invest in modern technologies. We should expect a positive effect

of financial liberalization on firms’ decision to upgrade technology.

To the best of our knowledge this is the first attempt to relate the deregulation of the banking

system to the increased ability of firms to access foreign technology using firm-level data. We

focus on the Indian process of financial liberalization over the nineties. The Indian case provides

a suitable environment to test this relationship. Financial reform began in 1994 with an increased

role of private banks and then, with the promotion of foreign banks.1 The time period of this study

(1997-2006) allows us to analyse the effect of financial liberalization on firms’ foreign technology

choice.

1Next section describes these reforms.
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We first present a simple theoretical framework to rationalize the main mechanisms through

which financial access affect firms’ foreign technology choice. In this framework, using foreign cap-

ital goods increases the efficiency to produce final goods, but requires paying an additional fixed

cost. In the presence of fixed foreign technology costs and financial constraints, financial liberal-

ization increases the probability of upgrading foreign technology. We then test this relationship

using a detailed Indian firm-level dataset, Prowess. This data was collected by the Centre for Mon-

itoring the Indian Economy (CMIE) for the period 1997-2006.2 During this period, about 75% of

imports of capital goods in India are originated from high income OECD countries.3 The Prowess

data provides information on financial characteristics of firms as well as imports distinguished by

type of goods (capital equipment, intermediate goods, or final goods).

Our empirical strategy disentangles the impact of financial reform on the decision to invest

in foreign capital goods. To identify the effect of financial liberalization, we rely on the banking

reforms implemented in India in the nineties. We exploit the variation across 21-regions in the

amount of credit over GDP ratio by different type of banks (state-owned, nationalized, private

and foreign). Using interaction terms between the banking reform and the liquidity ratio of the

firm, we capture the effect of the reform on firms’ technology choice depending on the financial

resources of the firm.

Our empirical findings confirm the theoretical prediction that more liquid firms producing in

regions with a larger deregulation of the banking system have a higher probability of upgrading

foreign technology. This result is robust when we control for firm unobservable characteristics,

region-time varying unobservable characteristics and observable time varying industry character-

istics. This allows us to control for other reforms that took place during the same period in India

2We focus on the period 1997-2006 in order to maximize the number of firms each year.
3This number is obtained by using the HS6 product-level bilateral trade BACI dataset developed by the CEPII

(http://www.cepii.fr/anglaisgraph/bdd/baci.htm), combined with the Broad Economic product Classification pro-
vided by the United Nations (http://unstats.un.org/unsd/cr/registry/regot.asp?Lg=1) that distinguishes capital
goods from other types of goods.
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like trade liberalization and labor market deregulation. This result is also robust when we take

into account firm observable-time varying characteristics such as size, capital and skill-intensity.

Moreover, our findings suggest that the type of bank matters. We find that firms with a better

financial wealth producing in regions where the credit of private and foreign banks expanded are

more likely to upgrade foreign technology. This finding remains robust when we test the effect on

the probability of start importing capital goods controlling for past-import experience. Once we

focus on the subsample of non-multinational firms, the positive effect of foreign banks disappears

implying that the entry of foreign banks has mainly a positive impact on multinationals firms’

decision to import capital goods.

These results complete the existing evidence regarding the determinants of firm performance

in the case of the Indian economy. Many of these works use the Prowess data over a comparable

period of time. Alfaro and Chari (2009) show that although the importance of private firms in

the Indian economy has been growing after the economic reforms in the early 1990’s, state-owned

firms still represent an important share of total production and assets in some sectors. Khandelwal

and Topalova (2010) and Goldberg et al. (2010, 2009) study the micro-economic effects of trade

liberalization in India. Input-tariffs cuts have contributed significantly to firm productivity growth

and also to the ability of firms to introduce new products. Khandelwal and Topalova (2010) show

that input-trade liberalization improved firm productivity by 4.8 percent in India, while Goldberg

et al. (2010) demonstrate that input-tariff cuts in India account on average for 31 percent of the

new products introduced by domestic firms.

Evidence regarding the importance of financial factors in explaining Indian firm performance

is more scarce: Topalova (2004) shows that although Indian firms improved their financial state-

ments during the period of economic reforms, some firms still face problems servicing their debt

obligations. Bas and Berthou (2011) show that Indian firms with a lower leverage and higher liq-

uidity are more likely to source their capital goods from foreign countries. Their findings suggest
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that a 10 percentage points improvement of the leverage or liquidity ratio increases the probability

of importing capital goods by 11% to 13% respectively. On the same line, Arnold et al. (2010)

find that product market reforms in services sectors have an important effect on firm productivity

in the manufacturing sector in India.

The next section describes financial liberalization in India. Section III presents a simple the-

oretical framework of import decision and credit constraints that rationalize the main channels

through which financial reforms affect firms’ decision to upgrade foreign technology. Section IV de-

scribes the data and section V presents the estimation strategy and the empirical results. Section

6 includes alternative robustness tests. The last section concludes.

2 Financial liberalization in India

After the independence in 1947, the Government introduced several reforms aiming at nationalized

private banks in India. The first wave of bank nationalization started in 1955 when the Imperial

Bank of India was nationalized and became the State Bank of India. In 1959 the State Bank of

India took over seven private banks as its subsidiaries. The second and third waves of national-

ization occurred between 1969 and 1980 when twenty of the largest private banks in India were

also nationalized. The goal was to expand the credit towards areas considered as priority by the

Government. The banking system, during this period, was dominated by the presence of public

banks and by a significant role of the State Bank of India. The financial regime was characterized

by an administered interest rate and a pre-emption of a large proportion of bank deposit.

At the beginning of the 90s, the government undertook a package of reforms to deregulate

and liberalize the Indian economy. In this context of economic reforms, the aim of financial

liberalization was to increase competition in the banking sector and to improve the efficiency of

the allocation of credits. The main reforms in the financial sector were implemented between
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1994 and 2004. These reforms consisted in (i) an increase in the approval rate for new private

banks, (ii) the liberalization of the interest rate, (iii) allowing banks the freedom to choose their

deposit and lending rates, (iv) promoting the entry of foreign banks and (v) diversification of the

ownership of state-owned banks.

During the financial liberalization period, the banking system was completely transformed from

the domination of state-owned banks during the post-independence period, towards a predominant

role of private and foreign banks. In 2004, the Indian banking system was characterized by 40

private sector banks, 33 foreign banks and 27 state-owned banks in which Government has majority

ownership. At the beginning of the 90s, before the financial reforms, state-owned banks had more

than 90 percent share in the assets of the banking system, while in 2004 their share decreased up

to 75 percent.

3 Theoretical Motivation

The aim of this section is to motivate our empirical analysis by introducing a simple model of

endogenous adoption of foreign technology. The theory rationalizes the mechanisms through which

credit constraints affect firms’ decision to upgrade foreign technology. The model is based on firm

heterogeneity in terms of productivity à la Melitz (2003). Firms are also characterized by their

initial wealth as in Chaney (2005).4 They use this wealth as a collateral to get external finance

in the presence of financial constraints. The representative household allocates consumption from

among the range of domestic goods (j) produced using domestic-low technology (Ωd) and those

produced using foreign-high technology (Ωf ).
5

4Previous models of heterogeneous firms and credit constraints have also used this framework to explain the
determinants of export decision. See Manova (2008) and Muûls (2008).

5The standard CES utility function (C) represents the consumer preferences C
φ−1
φ =

∫
j∈Ωd

C
φ−1
φ

dj dj +∫
j∈Ωf

C
φ−1
φ

fj dj. The elasticity of substitution between both types of goods is given by φ > 1. The optimal rel-

ative demand functions are: Ci =
(

P
p
i

)φ
C, where P represents the price index, C the global consumption and pi
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3.1 Production

There is a continuum of firms, which are all different in terms of their initial productivity (ϕ). This

productivity draw is derived from a common distribution density g(ϕ), after firms decide to enter

the market. Each firm produces its own variety in a monopolistic competition market structure.

In order to produce the final good (y) firms must pay a fixed production cost (F ) and they need to

combine two inputs: labor (l) and physical capital (k). There are two types of capital equipment

goods: domestic (z) and imported (m).6 However, only those firms that are productive enough

to adopt the foreign technology are able to produce with imported capital goods. Heterogeneous

firms in terms of different productivity levels (ϕ) are introduced. Technology is represented by

the following Cobb-Douglas production function that combines labor (l) and capital goods (k) to

produce output with factor shares η and 1− η:

yi = ϕγi

(
ki
η

)η (
li

1− η

)1−η

i = {d, f} (1)

The subscript d corresponds to firms producing with domestic technology and f to those pro-

ducing with foreign technology embodied in imported capital goods. The coefficient γ represents

the efficiency of imported capital goods relative to domestic ones. Firms using only domestic

capital goods (i = d) have γ = 1 and kd = z. Firms producing with foreign technology (i = f)

combine both types of capital goods by a Cobb-Douglas function: kf =
(
z
α

)α ( m
1−α

)1−α
. Firms

that decide to adopt foreign technology increase their productivity level by a factor γ > 1. To

access imported capital goods firms must pay a fixed foreign technology acquisition cost (FT ).

The fixed technology costs are associated with gathering information on foreign markets, learning

the price set by a firm.
6To keep the model simple, we assume that one unit of domestic capital good is produced using one unit of

labor, which is elastically supplied and the wage is normalized to one.
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about the foreign technology and establishing linkages with foreign suppliers of this technology.

To keep the model simple, we assume that the fixed cost for domestic capital goods is included

in the fixed production cost. These assumptions reflect the fact that for a developing country like

India, foreign capital goods are more advanced in terms of technology relative to domestic goods,

but they are also associated with a higher initial investment.7

The first-order condition of monopolistic firms is such that prices reflect a constant mark-up,

ρ =
(
φ−1
φ

)
, over marginal costs: pi = ci

ρϕ
. ci represents the per unit cost of production which

is different among firms depending on whether or not they have adopted the foreign imported

technology: cd = pηz and cf = (pz)αη(τmpz)(1−α)η

γ
. The price of domestic capital good is pz and the

price of imported capital takes into account transport costs and tariffs (τm): pm = τmpz . The

relative per unit cost is equal to
cf
cd

= τ
η(1−α)
m

γ
. We assume that the efficiency parameter of imported

capital goods (γ) is higher than its additional variable cost (τm) relative to domestic ones.8

Combining the demand faced by each firm, qi(ϕ) =
(

P
pi(ϕ)

)φ
C, and the price function, pi(ϕ) =

ci
ρAi

, revenues are given by ri(ϕ) = qi(ϕ)pi(ϕ) =
(
P
pi

)φ−1

R, where R = PC is the aggregate

revenue of the industry exogenous to the firm. Firm profit is then πi = ri
φ
− F, where F is the

fixed production cost.

3.2 Firm’s Decisions under Perfect Financial Market Conditions

Only those firms with enough profits to afford the fixed production (F ) cost will be able to survive

and produce. Profits of the marginal firm are equal to zero. The zero cutoff condition is given by:

rd(ϕ∗d)
φ

= F . The value ϕ∗d represents the productivity cutoff to produce in the domestic market.

7Using product-level imports for India (from the BACI data), we find that about 75% of imports of capital
goods in India during the 1997-2006 period are sourced from high income OECD economies. This confirms that
capital goods are mostly imported from countries that are more advanced in terms of technology.

8Note that the relative per unit cost is a function of tariffs on capital goods and the efficiency parameter . A
reduction of import tariffs on capital goods reduces the relative per unit costs of foreign technology. Similar results
hold in the case of an increase in the efficiency parameter of foreign technology (γ).
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Once a firm has received its productivity draw, it may also decide to adopt a foreign technology

to reduce its marginal costs on the basis of its profitability. Only a subset of the most productive

firms will switch to foreign technology since the fixed importing cost is higher than the fixed

production cost. The condition to acquire the foreign technology is given by: πf (ϕ
∗
f ) = 0. The

value ϕ∗f represents the productivity cutoff to import foreign goods:
rf (ϕ∗f )

φ
= F + FT .

3.3 Firm’s Decisions under Perfect Financial Market Conditions

Only those firms with enough profits to afford the fixed production (F ) cost will be able to survive

and produce. Profits of the marginal firm are equal to zero. The zero cutoff condition is given by:

rd(ϕ∗d)
φ

= F . The value ϕ∗d represents the productivity cutoff to produce in the domestic market.

Once a firm has received its productivity draw, it may also decide to adopt a foreign technology

to reduce its marginal costs on the basis of its profitability. Only a subset of the most productive

firms will switch to foreign technology since the fixed importing cost is higher than the fixed

production cost. The condition to acquire the foreign technology is given by: πf (ϕ
∗
f ) = 0. The

value ϕ∗f represents the productivity cutoff to import foreign goods:
rf (ϕ∗f )

φ
= F + FT .

3.4 Financial Access and Import Decision under Imperfect Financial

market Conditions

Importing technology embodied in foreign capital goods implies a sunk cost of investment (FT ).

In the presence of financial constraints, firms cannot use their future expected revenues rf (ϕ) to

get external finance ex-ante. In this context, firms can make use of two sources of cash to finance

the extra fixed cost FT . First, firms are able to borrow up to rd(ϕ), which corresponds to the sales

of the final good for firms using the domestic technology.9 Second, firms can use their exogenous

9Financial intermediaries have perfect information about firms’ profitability in the case where they produce
with the domestic technology, and will be willing to provide cash in advance up to rd(ϕ).
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wealth A as a collateral to borrow additional liquidity λrA, where λr corresponds to the credit

multiplier and is inversely related to the extent of credit constraints in the region where the firm

produces, as in Aghion et al. (1999). λr measures the financial development of the region.

We assume that the productivity and the exogenous collateral distributions are independent.

The total liquidity that is available to the firm is equal to πd(ϕ) + λrA. Importing foreign capital

goods relates to the liquidity constraint condition (LCC) given by:

πd(ϕ) + λrA ≥ FT (2)

We can define the lowest productivity level below which firms with an exogenous wealth A,

ϕ(A), are liquidity constrained. ϕ(A) is given by: πd(ϕ(A)) +λrA = FT . Firms that face liquidity

constraints have a productivity level below ϕ(A). They are not able to import capital goods due

to financial constraints.

Following Chaney (2008) we set ϕ∗d = g(F ) and use the zero cutoff profit conditions and the

liquidity constraint condition, equation (2), to define two productivity cutoffs10:

ϕ∗f =

(
F + FT
F

) 1
φ−1

(
τ
η(1−α)
m

γ

)
ϕ∗d; ϕ(A) =

(
FT + F − λA

F

) 1
φ−1

ϕ∗d

All the firms with a productivity level between max{ϕ∗f , ϕ(A)} > ϕ > ϕ∗d produce with

domestic technology. Only those firms with a productivity ϕ > max{ϕ∗f , ϕ(A)} are able to finance

the fixed technological cost of importing and thus they use both types of capital goods.

Which are the firms that face credit constraints to import capital goods? There is a subset

of firms that are profitable enough to be viable importers, but prevented from accessing foreign

10For tractability purposes we assume, as in Chaney (2005), that the price index only depends on local firms’
prices. In our framework we focus on the determinants of firms’ import decision. Since firms in our economy
only sell in the domestic market, and countries are symmetric, there are no foreign final goods sold at home. In
a relatively closed economy, it is a reasonable approximation, which allows for the model to be solved. In the
Appendix we define the price index approximation.
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capital goods because of liquidity constraints. Firms that have a productivity level ϕ below ϕ(A)

are liquidity constrained, and are not able to source imported inputs from abroad no matter

how profitable they could be by importing more efficient foreign capital goods. All firms with a

productivity level above ϕ∗f could profitably import, if they had sufficient liquidity. Hence, there

is a subset of liquidity constrained firms with a productivity level above ϕ∗f , but below ϕ(A). In

the appendix we demonstrate the existence of liquidity constrained importers.

3.5 Testable Predictions

Firms’ decision to adopt foreign capital goods is determined by domestic revenues, by the exoge-

nous collateral A and the proxy of the financial development of the economy λr. These sources

of finance allow firms to afford the fixed technology cost of importing. Using equation (2) we can

define the probability that a firm i imports capital goods at time t :

Pr(πd + λrA− FT > 0) = Pr(ϕφ−1 1

φ

(
ρ

cd

)φ−1

RP φ−1 + λrA− F − FT ) > 0 (3)

The probability of importing is directly determined by the two sources of finance. On the one

hand, in this monopolistic competition framework with heterogeneous firms, the most productive

firms set lower prices and have larger domestic revenues to finance the fixed importing cost. On

the other hand the higher the exogenous collateral, the greater the financial resources of the firm

to afford the fixed foreign technology cost.

Financial liberalization eases credit constraints by increasing external liquidity. In this simple

theoretical model, an improvement of the banking system through an increase in λr, raises the

external financial resources available to afford the fixed foreign technology costs. Equation (3)

shows that variations in the financial development level of the region, captured by λr, have a

higher effect on the probability of upgrading technology for firms that have a better financial
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wealth, captured by the parameter A. The model predicts an interaction effect on firm import

choice between the financial wealth of the firm A and the financial improvement of the region λr.

Testable prediction: In the presence of credit constraints and fixed technology costs, the higher

the development of the financial system of the region and the better the financial wealth of the

firm, the higher the probability of importing capital goods

4 Data

4.1 Firm level data

The Indian firm-level dataset is compiled from the Prowess database by the Centre for Monitoring

the Indian Economy (CMIE)11. This database contains information from the income statements

and balance sheets of listed companies comprising more than 70 percent of the economic activity

in the organized industrial sector of India. Collectively, the companies covered in Prowess account

for 75 percent of all corporate taxes collected by the Government of India. The database is thus

representative of large and medium-sized Indian firms.12 As previously mentioned this dataset

was already used in several studies on the performance of Indian firms.13

The dataset covers the period 1997-2006 and the information varies by year. It provides

quantitative information on sales, capital stock, income from financial and non financial sources,

consumption of raw material and energy, compensation to employees and ownership group.

11The CMIE is an independent economic center of India. For more information see:
http://www.cmie.com/database.

12Since firms are under no legal obligation to report to the data collecting agency, the Prowess data do not allow
properly identifying entry and exit of firms.

13See Khandelwal and Topalova (2010), Topalova (2004), Goldberg et al. (2010), (Goldberg et al., 2009) Alfaro
and Chari (2009).
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The Prowess database provides detailed information on imports by category of goods: finished

goods, intermediate goods and capital goods. In our main empirical specification, we use imports

of capital goods (machinery and equipment) as a proxy of foreign technology. Although we are

not able to test directly for the impact of imported capital goods depending on the country of

origin (e.g developed vs. developing countries), one realistic assumption for the case of a developing

country like India is that most imports of capital goods are sourced from more advanced economies.

Looking at imports of capital goods at HS6 product level of India by country of origin reveals

that about 75% of their imports came from developed countries in the period 1997-2006.14

The dataset contains also comprehensive information about the financial statements of firms

such as total assets, current assets, total debt and liabilities. We construct the liquidity ratio

measured by the ratio of current assets over total liabilities of the firm.15

The Appendix Table provides summary statistics on the main firm and industry level variables

used in our econometric analysis. Our sample contains information for 3,500 firms on average

each year in organized industrial activities from manufacturing sector for the period 1997-2006.

The total number of observations firm-year pairs is 34,735. In order to keep a constant sample

throughout the paper and to establish the stability of the point estimates, we keep firms that

report information on all the firm and industry level control variables. On average 32% of firms

import capital goods in a year and 62% of firms import intermediate goods. Firms are categorized

by industry according to the 4-digit 1998 NIC code (116 industries). Most of the firms in our

sample are private-owned firms (81%). 39% of firms are largest firms belonging to local business

groups and only 7% are multinational firms. Although our panel of firms is unbalanced, there is no

statistical difference in the average firm characteristics presented in the Appendix Table between

the initial year (1997) and the final year (2006) of our sample.

14We used the BACI database provided by the CEPII as well as the Broad Economic Categories (BEC) classifi-
cation of HS6 products by intermediates, capital goods and consumption goods.

15This financial ratio is used by several works studying the impact of access to external finance on export
participation (Greenaway et al., 2007; Berman and Héricourt, 2010; Manova et al., 2009).
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4.2 Banking and financial data

At the beginning of the 90s, the Indian government carried out several economic reforms to

deregulate the economy. Financial liberalization was at the core of the package of economic

reforms. The aim of this reform was to improve the efficiency of the allocation of credits. The

reform of the banking system consisted in increasing the competition in the banking sector by the

creation of new private banks and by allowing the entrance of foreign banks. During the nineties,

the number of private and foreign banks more than double and the share in the assets of the

banking system of state-owned banks was reduced from 90% to 75% in 2004.

In our empirical analysis we identify financial reforms by the ratio of credit over GDP for 21

regions in India. We can also distinguish the credit amount in each region by type of bank: State

Bank of India (SBI), national banks (NB), commercial private banks (OC) and foreign (F) banks.

This dataset is from the Reserve Bank of India (RBI). Figure 1 shows the evolution of the average

credit ratio over the period. As can be seen there is an important increase in the credit ratio of

private banks which more than doubles in the period.

5 Estimation Strategy

5.1 Financial liberalization and firms’ foreign technology choice

In this section, we explore the relationship between financial liberalization, access to external

finance and firms’ decision to upgrade foreign technology. We rely on variations in the credit ratio

across regions to identify changes in access to external finance across states in India. We estimate

the probability that firm i imports capital goods in year t using the following linear probability

model:

Importer capitaliskt= β1 Liquidityi(t-1) + β2 Financial reform r(t-1) × Liquidityi(t-1)+ β3 Xs(t-1)+

14



Figure 1: Evolution of Credit / GDP in India by type of institution (1997 - 2006)

�

Source: Author’s calculation using credit over GDP ratios of 21 regions in India from the Reserve Bank of India.

υrt + µi + εit (I)

Here Importer(is)(t) is a dummy variable equal to one if the firm i producing in 4-digit NIC

code industry s, has positive imports of capital goods in year t and zero otherwise. Financial

reform r(t-1) represents the financial liberalization variable measured by the ratio of total credit in

region r over the GDP of the region r in year t− 1.

The empirical implication of the model suggests that financial liberalization, through an in-

crease in firms’ liquidity, raises the probability of importing capital goods and upgrading foreign

technology. The model predicts an interaction effect on firm import choice between the financial

wealth of the firm and the financial improvement of the region: the higher the development of the

financial system of the region and the more liquid the firm, the higher the probability of importing

capital goods. This prediction is tested by including an interaction term between the reform of

the banking system and the liquidity of the firm (Financial reform r(t-1) × Liquidityi(t-1)). We

expect a positive and significant coefficient of this interaction indicating that firms located in
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regions where credit expanded the most and firms’ liquidity is higher have a greater probability

of sourcing capital goods from foreign countries.

Unobserved firm characteristics could lead to inconsistent estimates. For this reason, all es-

timations include firm-level fixed effects (µi). The introduction of firm fixed effects is important

to control for unobservable firm characteristics that do not vary over time. Moreover, we include

region-year fixed effects that control for other unobservable characteristics varying over time at

the state level (υrt). Since our variable of interest, the interaction between the credit ratio and

firm liquidity, varies at the region level, the inclusion of region-year fixed effects allows us to test

that our coefficient of interest is not picking up the effects of other region characteristics varying

over time. Our specification shows how an improvement of the financial system of the region

and of firms’ liquidity over time affects firms’ decision to participate in the import market. All

explanatory variables are expressed in logarithm and they are lagged of one period.

Estimates also include controls for industry characteristics that vary over time. We introduce a

set of industry level variables Xs(t-1) that control for observable industry characteristics that might

also affect firms’ import choices of capital goods. Since at the beginning of the nineties India

experienced a unilateral trade liberalization process, we include the average effectively applied

import tariffs for final goods at the 4-digit NIC industry level. Tariffs data is provided by WITS

and are at the industry level ISIC (rev 2) 4-digit.16 This variable captures the degree of foreign

competition faced by firms that the industry level. Several studies show that competition might

enhance firm efficiency and create incentives for firms to invest in R&D activities and in foreign

technology. This is the theoretical mechanism highlighted by Aghion et al. (2005) of an inverted

U shape relationship between competition and R&D investments. To control for competition in

the domestic market, we constructed a Herfindahl index at the 2-digit NIC industry level.

16We use correspondence tables to convert tariffs into ISIC rev 3.1. that match almost perfectly with NIC 4-digit
classification. This dataset is available at http://wits.worldbank.org/wits/.
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Table 1: The effect of financial reforms on capital goods imports

Dependent variable dummy==1 if firm imports capital goodsit= 1
(1) (2) (3) (4)

Liquidity ratio (i)(t-1) 0.158*** 0.064 0.064 0.065
(0.026) (0.042) (0.042) (0.042)

Credit ratio(r)(t-1) × Liquidity ratio (i)(t-1) 0.175*** 0.175*** 0.174***
(0.065) (0.065) (0.065)

Herfindhal index(s)(t-1) 0.000 0.000
(0.003) (0.003)

Output tariff(s)(t-1) 0.098*
(0.056)

Firm fixed effects Yes Yes Yes Yes
Year - Region fixed effects Yes Yes Yes Yes
Observations 33964 33964 33964 33964
R2 0.019 0.019 0.019 0.019
Number of firms 6632 6632 6632 6632

Notes: The table reports estimates from linear probability estimations of Equation (I). The dependent variable is a dummy equal to
one if the firm i imports capital goods in t. All explanatory variables are lag of one period. The liquidity ratio(i)(t-1) is the ratio of
current assets over total liabilities of the firm. The Credit ratio(r)(t-1) is the ratio of total credit over GDP of the region (21 regions).
The output tariffs are at the 4-digit NIC industry level and the Herfindahl index is at the 2-digit NIC industry level. In parentheses
we report heteroskedasticity-robust standards errors. ∗∗∗,∗∗, and ∗ indicate significance at the 1, 5 and 10 percent levels respectively.

Table 1 shows the estimation results for equation (I) by a linear probability model using as a

proxy of banking reform the credit ratio measured by the total credit over the GDP of the region.

Column (1) shows that the higher the liquidity of the firm, the more likely the firm will source

their capital goods from abroad. As predicted by the model the interaction term between the

liquidity ratio of the firm and the financial liberalization proxy is positive and significant (column

(2)). This finding suggests that firms located in regions where there is an improvement of financial

resources over time and with a higher liquidity, have a greater probability of upgrading foreign

technology. These results remain stable and robust to the inclusion of industry characteristics

in column (3) such as the concentration of the domestic market. Finally, these findings are also

robust and stable to the introduction of output tariffs. This result suggests that other reforms

that took place in India during the nineties such as trade liberalization is not capturing the effect

of the reform of the banking system.
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5.2 Controlling for firm characteristics

In this section, we explore whether our previous results are robust when we explicitly take into

account changes in observable firm characteristics that could affect firms’ decisions to import

capital goods.

As we focus on the import decision of capital equipment goods, we include in the previous

specification the past capital intensity of the firm measured as total capital stock over the wage-

bill. We expect a positive coefficient of capital intensity. The more firms rely on capital goods in

the production process; the more likely they are to import capital goods from abroad. Since more

capital intensive firms tend to be more skilled intensive and to pay higher wages, we also control

for the wage-bill.

Several empirical works show evidence of a positive impact of firms’ size and productivity on

its import decision.17 Similar to the decision to participate in the export market, only a subset

of larger firms imports goods. Unfortunately, there is no information available in the Prowess

dataset on the number of employees. We then use the value added to measure firms’ size. In

alternative specifications, we use firm total factor productivity (TFP) computed using Levinsohn

and Petrin (2003) methodology.18

Table 2 reports the results. Column (2) shows the effect of firms’ capital intensity on the

decision to source capital goods from a foreign country. As expected more capital intensive firms

are more likely to import capital goods from abroad. However, the positive effect of the interaction

term between the liquidity ratio of the firm and the credit ratio of the region on firms’ foreign

technology decision remains stable and robust to the inclusion of firms’ capital intensity. Next we

introduce the wage bill of the firm as a proxy of the skill-intensity. As can be seen in column (3)

17See Kasahara and Lapham (2007), Bernard et al. (2009) and Muûls and Pisu (2009).
18Since our dataset does not contain the number of employees, we cannot rely on the extension of Olley and Pakes

(1996) and Levinsohn and Petrin (2003) developed by Ackerberg et al. (2007) to estimate total factor productivity.
Ackerberg et al. (2007) evidence collinearity between labor and unobserved productivity in the first stage and
they propose an alternative method that modifies Olley and Pakes (1996) in order to account for these collinearity
problems.
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Table 2: Controlling for firm characteristics

Dependent variable dummy==1 if firm imports capital goodsit= 1
(1) (2) (3) (4)

Liquidity ratio (i)(t-1) 0.065 0.087** 0.066 0.041
(0.042) (0.042) (0.041) (0.041)

Credit ratio(r)(t-1) × Liquidity ratio (i)(t-1) 0.174*** 0.159** 0.137** 0.143**
(0.065) (0.065) (0.063) (0.063)

Capital intensity(i)(t-1) 0.016*** 0.049*** 0.044***
(0.004) (0.005) (0.005)

Wage-bill(i)(t-1) 0.076*** 0.061***
(0.006) (0.006)

Value added(t-1) 0.016***
(0.003)

Output tariff(s)(t-1) 0.098* 0.096* 0.101* 0.102*
(0.056) (0.055) (0.054) (0.054)

Herfindhal index(s)(t-1) 0.000 0.000 0.001 0.001
(0.003) (0.003) (0.003) (0.003)

Firm fixed effects Yes Yes Yes Yes
Year - Region fixed effects Yes Yes Yes Yes
Observations 33964 33964 33964 33964
R2 0.019 0.020 0.029 0.030
Number of id 6632 6632 6632 6632

Notes: The table reports estimates from linear probability estimations of Equation (I). The dependent variable is a dummy equal to
one if the firm i imports capital goods in t. All explanatory variables are lag of one period. The liquidity ratio(i)(t-1) is the ratio of
current assets over total liabilities of the firm. Firms’ capital intensity is the ratio of capital over the wage-bill. The output tariffs are
at the 4-digit NIC industry level and the Herfindahl index is at the 2-digit NIC industry level. The Credit ratio(r)(t-1) is the ratio of
total credit over GDP of the region(21 regions). The output tariffs are at the 4-digit NIC industry level and the Herfindahl index is at
the 2-digit NIC industry level. In parentheses we report heteroskedasticity-robust standards errors. ∗∗∗,∗∗, and ∗ indicate significance
at the 1, 5 and 10 percent levels respectively.

the coefficient of interest remains unaffected by the inclusion of this control. Finally, the effect

of financial liberalization on firms’ import choices of capital goods might be just picking up the

effect of different size of firms. In the last column, we add the lagged size of firms measured by

the logarithm of total employment in t − 1. The coefficient of interest of the interaction term

between the credit ratio of the region and firms’ liquidity remains positive and stable suggesting

that firm observable characteristics are not capturing the effect of financial reform on firms’ foreign

technology adoption decision.
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5.3 Does the type of bank matter?

Financial reform in India during the nineties consisted in an increasing role of private and foreign

banks. We explore further the effects of financial liberalization on firms’ technology choice by

differentiating the credit over GDP ratio of the region by type of bank: State Bank of India (SBI),

nationalized banks (NB), private banks and foreign banks.

We extend the baseline estimation by including the interaction term between firms’ liquidity

and the credit ratio by type of bank. Table 3 reports the results controlling for unobservable

region characteristics varying over time and observable industry characteristics. The first column

includes the interaction term between the credit ratio of the State Bank of India by region and

the liquidity of the firm. The coefficient is not significant indicating that firms relying on credit

given by the State Bank of India do not upgrade foreign technology. Column (2) introduces the

interaction with the credit ratio of nationalized banks, column (3) of private banks and column

(4) of foreign banks. All interaction terms are positive and significant suggesting that the credit of

this type of banks has a positive effect on the probability of importing capital goods. Comparing

the magnitude of the coefficients of these interaction terms reveals that the effect of private and

foreign banks more than doubles the effect of nationalized banks. This finding suggests that more

liquid firms producing in regions where the credit of foreign and private banks expanded have a

higher probability of sourcing capital goods from foreign countries.

Next we control for observable firm characteristics that might affect our previous results. Table

4 presents these results. Our previous findings are robust when we explicitly take into account

changes in observable firm characteristics that could affect firms’ decisions to import capital goods.

The effect of the interaction between the liquidity of the firm and the credit ratio of private and

foreign banks is more important than of nationalized banks. The point estimate of the credit

of foreign banks is less significative when we control for observable firm characteristics varying
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Table 3: The effect of financial reforms on capital goods imports, by type of banks

Dependent variable dummy==1 if firm imports capital goodsit= 1
(1) (2) (3) (4)

Liquidity ratio (i)(t-1) 0.121*** 0.079* 0.104*** 0.108***
(0.040) (0.041) (0.031) (0.034)

Credit ratio SBI(r)(t-1) × Liquidity ratio (i)(t-1) 0.289
(0.244)

Credit ratio NB(r)(t-1) × Liquidity ratio (i)(t-1) 0.301**
(0.128)

Credit ratio Private(r)(t-1) × Liquidity ratio (i)(t-1) 0.533***
(0.152)

Credit ratio Foreign (r)(t-1) × Liquidity ratio (i)(t-1) 0.857**
(0.421)

Output tariff(s)(t-1) 0.098* 0.098* 0.098* 0.099*
(0.056) (0.056) (0.056) (0.056)

Herfindhal index(s)(t-1) 0.000 0.000 0.000 0.000
(0.003) (0.003) (0.003) (0.003)

Firm fixed effects Yes Yes Yes Yes
Year and Region fixed effects Yes Yes Yes Yes
Observations 33964 33964 33964 33964
R2 0.019 0.019 0.020 0.019
Number of id 6632 6632 6632 6632

Notes: The table reports estimates from linear probability estimations of Equation (I). The dependent variable is a dummy equal to
one if the firm i imports capital goods in t. All explanatory variables are lag of one period. The liquidity ratio(i)(t-1) is the ratio
of current assets over total liabilities of the firm. Credit ratio SBI(r)(t − 1) is the ratio of credit of State Bank of India over the
GDP of the region, Credit ratio NB(r)(t − 1) is the ratio of credit of nationalized banks, Credit ratio Private(r)(t − 1) is the ratio of
credit of private banks and Credit ratio Foreign(r)(t− 1) is the ratio of credit of foreign banks (21 regions). In parentheses we report
heteroskedasticity-robust standards errors. ∗∗∗,∗∗, and ∗ indicate significance at the 1, 5 and 10 percent levels respectively.
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over time. This finding suggests that firm performance variables (size, capital intensity and skill

intensity) are capturing part of the effect of the credit of foreign banks. Bigger firms have a higher

collateral and better financial health, thus they are more likely to access credit of foreign banks.

6 Robustness Checks

6.1 Past import experience

We explore the robustness of our baseline specification when we control for past import experience.

Firms that have already imported capital goods in the previous years have a lower fixed cost of

importing in the present. They benefit from their past experience in the foreign market not

only to establish linkages with foreign suppliers but also they have already learned the specific

knowledge embodied in the foreign technology. This specification tests for the effects of financial

liberalization on the decision to start importing capital goods.

We extend the baseline specification in equation (I) by including the lagged importer status of

capital goods of the firm measured by a dummy variable that is equal to one if the firm has been

an importer of capital goods in the previous years. Table ?? reports these results. As expected

the previous import status has a positive effect on the decision of importing capital goods in year

t in all columns. The point estimates of the interaction terms between the liquidity of the firm

and the proxy of financial reform at the region level remain stable and robust relative to the ones

presented in the baseline specifications. However, when we control for the past import experience,

the point estimate of the interaction term between the financial health of the firm and the credit

of nationalized banks is less significative than in the baseline specifications, while the significance

of the coefficients of credit of private and foreign banks remain unchanged.

These findings confirm that financial liberalization has a positive effect on the decision to start

sourcing capital goods from abroad once we control for the past import experience.
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Table 4: The effect of financial reforms on capital goods imports, by type of banks

Dependent variable dummy==1 if firm imports capital goodsit= 1
(1) (2) (3) (4)

Liquidity ratio (i)(t-1) 0.091** 0.053 0.070** 0.074**
(0.039) (0.041) (0.030) (0.034)

Credit ratio SBI(r)(t-1) × Liquidity ratio (i)(t-1) 0.210
(0.236)

Credit ratio NB(r)(t-1) × Liquidity ratio (i)(t-1) 0.244**
(0.124)

Credit ratio Private(r)(t-1) × Liquidity ratio (i)(t-1) 0.459***
(0.149)

Credit ratio Foreign(r)(t-1) × Liquidity ratio (i)(t-1) 0.751*
(0.409)

Capital intensity(i)(t-1) 0.045*** 0.045*** 0.044*** 0.045***
(0.005) (0.005) (0.005) (0.005)

Wage-bill(i)(t-1) 0.062*** 0.061*** 0.061*** 0.062***
(0.007) (0.006) (0.006) (0.007)

Value added(t-1) 0.016*** 0.016*** 0.016*** 0.016***
(0.003) (0.003) (0.003) (0.003)

Output tariff(s)(t-1) 0.102* 0.102* 0.102* 0.103*
(0.054) (0.000) (0.054) (0.053)

Herfindhal index(s)(t-1) 0.000 0.000 0.000 0.000
(0.003) (0.003) (0.003) (0.003)

Firm fixed effects Yes Yes Yes Yes
Year and Region fixed effects Yes Yes Yes Yes
Observations 33964 33964 33964 33964
R2 0.030 0.030 0.031 0.030
Number of id 6632 6632 6632 6632

Notes:The table reports estimates from linear probability estimations of Equation (I). The dependent variable is a dummy equal to one
if the firm i imports capital goods in t. All explanatory variables are lag of one period. The liquidity ratio(i)(t-1) is the ratio of current
assets over total liabilities of the firm. Firms’ capital intensity is the ratio of capital over the wage-bill. Credit ratio SBI(r)(t − 1) is
the ratio of credit of State Bank of India over the GDP of the region, Credit ratio NB(r)(t − 1) is the ratio of credit of nationalized
banks, Credit ratio Private(r)(t − 1) is the ratio of credit of private banks and Credit ratio Foreign(r)(t − 1) is the ratio of credit of
foreign banks (21 regions). The output tariffs are at the 4-digit NIC industry level and the Herfindahl index is at the 2-digit NIC
industry level. In parentheses we report heteroskedasticity-robust standards errors. ∗∗∗,∗∗, and ∗ indicate significance at the 1, 5 and
10 percent levels respectively.
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Table 5: Controlling for past import experience

Dependent variable dummy==1 if firm imports capital goodsit= 1
(1) (2) (3) (4) (5)

Importer capital(t-1) 0.111*** 0.112*** 0.111*** 0.111*** 0.111***
(0.009) (0.009) (0.009) (0.009) (0.009)

Liquidity ratio (i)(t-1) 0.059 0.101*** 0.071* 0.085*** 0.089***
(0.038) (0.036) (0.038) (0.028) (0.032)

Credit ratio(r)(t-1) × Liquidity ratio (i)(t-1) 0.123**
(0.058)

Credit ratio SBI(r)(t-1) × Liquidity ratio (i)(t-1) 0.189
(0.221)

Credit ratio NB(r)(t-1) × Liquidity ratio (i)(t-1) 0.205*
(0.115)

Credit ratio Private(r)(t-1) × Liquidity ratio (i)(t-1) 0.394***
(0.137)

Credit ratio Foreign(r)(t-1) × Liquidity ratio (i)(t-1) 0.630*
(0.379)

Capital intensity(i)(t-1) 0.037*** 0.037*** 0.037*** 0.036*** 0.037***
(0.005) (0.005) (0.005) (0.005) (0.005)

Wage-bill(i)(t-1) 0.050*** 0.050*** 0.050*** 0.050*** 0.050***
(0.006) (0.006) (0.006) (0.006) (0.006)

Value added(t-1) 0.014*** 0.014*** 0.014*** 0.014*** 0.014***
(0.003) (0.003) (0.003) (0.003) (0.003)

Output tariff(s)(t-1) 0.088* 0.088* 0.088* 0.088* 0.088*
(0.050) (0.050) (0.050) (0.050) (0.050)

Herfindhal index(s)(t-1) 0.000 0.000 0.000 0.000 0.000
(0.003) (0.003) (0.003) (0.003) (0.003)

Firm fixed effects Yes Yes Yes Yes Yes
Year and Region fixed effects Yes Yes Yes Yes Yes
Observations 33964 33964 33964 33964 33964
R2 0.043 0.042 0.042 0.043 0.042
Number of id 6632 6632 6632 6632 6632

Notes:The table reports estimates from linear probability estimations of Equation (I). The dependent variable is a dummy equal to one
if the firm i imports capital goods in t. All explanatory variables are lag of one period. The liquidity ratio(i)(t-1) is the ratio of current
assets over total liabilities of the firm. Firms’ capital intensity is the ratio of capital over the wage-bill. Credit ratio SBI(r)(t−1) is the
ratio of credit of State Bank of India over the GDP of the region, Credit ratio NB(r)(t− 1) is the ratio of credit of nationalized banks,
Credit ratio Private(r)(t − 1) is the ratio of credit of private banks and Credit ratio Foreign(r)(t − 1) is the ratio of credit of foreign
banks (21 regions). The output tariffs are at the 4-digit NIC industry level and the Herfindahl index is at the 2-digit NIC industry
level. In parentheses we report heteroskedasticity-robust standards errors. ∗∗∗,∗∗, and ∗ indicate significance at the 1, 5 and 10 percent
levels respectively.
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6.2 Controlling for Multinational firms

Previous studies on multinational firms show that foreign firms in developing countries tend to use

more advanced technologies and be more productive relative to domestic firms (Javorcik, 2004).

One reason may be that foreign multinationals have a better access to finance, and are more

likely to source capital goods from abroad. Javorcik and Spatareanu (2009) show for instance that

the suppliers of multinationals are less credit constrained. Manova et al. (2009) also show that

in the case of China, multinationals have a better propensity to export in sectors where firms are

typically more financially vulnerable.

In order to see whether our previous results are not capturing intra-firm trade, we exclude

from our sample multinational firms in Table 6. Our coefficient of interest on the interaction term

between the liquidity of the firm and the total credit ratio over GDP of the region remain robust

and stable when we restrict the sample to domestic firms (column 1). In the next columns, we

differentiate the credit by the type of bank. As in the previous findings, the interaction term

between the credit of the State Bank of India and the financial health of the firm is not significant

(column (2)). Comparing the coefficients of column (3) and (4) reveals that firms located in regions

where the credit of private banks expanded have a higher probability of importing capital goods

relative to those firms located in regions where the credit of nationalized banks increased. This

finding implies that financial liberalization, through an increased role of private banks relative to

nationalized ones, has a positive effect not only for multinational companies but also for domestic

firms.

Different from previous estimations, when we restrict the sample to non multinational firms,

the credit of foreign banks has no effect on the probability of upgrading technology. This finding

suggests that the entry of foreign banks has mainly a positive impact on the import choice of

foreign firms. This could be related to the links that multinational firms have with foreign banks.
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Table 6: Subsample of non multinational firms

Dependent variable dummy==1 if firm imports capital goodsit= 1
(1) (2) (3) (4) (5)

Liquidity ratio (i)(t-1) 0.042 0.096** 0.055 0.069** 0.088**
(0.043) (0.040) (0.042) (0.032) (0.035)

Credit ratio(r)(t-1) × Liquidity ratio (i)(t-1) 0.153**
(0.065)

Credit ratio SBI(r)(t-1) × Liquidity ratio (i)(t-1) 0.221
(0.245)

Credit ratio NB(r)(t-1) × Liquidity ratio (i)(t-1) 0.260**
(0.130)

Credit ratio Private(r)(t-1) × Liquidity ratio (i)(t-1) 0.532***
(0.157)

Credit ratio Foreign(r)(t-1) × Liquidity ratio (i)(t-1) 0.633
(0.422)

Capital intensity(i)(t-1) 0.043*** 0.044*** 0.044*** 0.043*** 0.044***
(0.005) (0.005) (0.005) (0.005) (0.005)

Wage-bill(i)(t-1) 0.057*** 0.058*** 0.058*** 0.057*** 0.058***
(0.007) (0.007) (0.007) (0.007) (0.007)

Value added(t-1) 0.015*** 0.015*** 0.015*** 0.016*** 0.015***
(0.003) (0.003) (0.003) (0.003) (0.003)

Output tariff(s)(t-1) 0.114** 0.114** 0.114** 0.114** 0.115**
(0.055) (0.055) (0.055) (0.055) (0.055)

Industry level controls
Herfindhal Yes Yes Yes Yes Yes
Output tariffs Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes
Year and Region fixed effects Yes Yes Yes Yes Yes
Observations 31529 31529 31529 31529 31529
R2 0.031 0.031 0.031 0.031 0.031
Number of id 6230 6230 6230 6230 6230

Notes: The table reports estimates from linear probability estimations of Equation (I). The dependent variable is a dummy equal to one
if the firm i imports capital goods in t. All explanatory variables are lag of one period. The liquidity ratio(i)(t-1) is the ratio of current
assets over total liabilities of the firm. Firms’ capital intensity is the ratio of capital over the wage-bill. Credit ratio SBI(r)(t−1) is the
ratio of credit of State Bank of India over the GDP of the region, Credit ratio NB(r)(t− 1) is the ratio of credit of nationalized banks,
Credit ratio Private(r)(t − 1) is the ratio of credit of private banks and Credit ratio Foreign(r)(t − 1) is the ratio of credit of foreign
banks (21 regions). The output tariffs are at the 4-digit NIC industry level and the Herfindahl index is at the 2-digit NIC industry
level. In parentheses we report heteroskedasticity-robust standards errors. ∗∗∗,∗∗, and ∗ indicate significance at the 1, 5 and 10 percent
levels respectively.
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7 Conclusions

This paper sheds new light on the effects of financial liberalization on firms’ decision to import

capital goods. Adopting foreign technology is costly and requires using internal and external

financial resources. This paper investigates how financial reforms, through easing firms’ credit

constraints, affect the decision to source foreign capital goods. We use the case of India’s banking

reform as an empirical study case. We identify financial reforms by variations across regions on

credit over GDP ratio of different type of banks (State Bank of India, nationalized, private and

foreign banks).

We find that more liquid firms producing in regions with an improvement of credit are more

likely to source capital goods from abroad. This result is robust when we control for region-time

varying unobservable characteristics, observable time varying industry characteristics and firm

unobservable and observable-time varying characteristics. Moreover, our findings suggest that the

type of bank matters. We find that firms with a better financial health located in regions where

the credit of private and foreign banks expanded have a higher probability of upgrading foreign

technology. This finding remains robust when we control for past-import experience. Once we

focus on the subsample of non-multinational firms, the positive effect of foreign banks vanishes

implying that the entry of foreign banks has mainly a positive effect on multinationals firms’

decision to source capital goods from abroad.
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A Theoretical Appendix

A.1 Price index approximation

Following Chaney (2005), we assume that the price index only depends on local firms’prices and
that foreign firms do not face any liquidity constraints. The price index approximation is:

P ≈

(∫
ϕ≥ϕ∗d

pd(ϕ)1−φLdFϕ(ϕ)

) 1
1−φ

We define a function g(.) in the following way:

g(.) : ϕ∗φ−1 =

(
φ

µ

∫
ϕ≥ϕ∗

ϕφ−1dFϕ(ϕ)

)
× F ⇔ ϕ∗ = g(F )

A.2 Credit constrained firms

A sufficient condition for the existence of liquidity constraints importers is
cf
cd
< 1. This is the

assumption that we introduce concerning the relative per unit cost is then equal to
cf
cd

= τ
η(1−α)
m

γ
< 1.

This condition implies that the efficiency parameter of imported capital goods is higher than its
additional variable cost relative to domestic ones (γ > τ

η(1−α)
m ).

Proposition 1: Under the assumption that χ < 1, there is a subset of firms (denoted Φ)
subject to liquidity constraints with a productivity level between ϕ∗f < ϕ < ϕ(A).

Proof. In order to prove that Φ is not empty we investigate whether ϕ(0) > ϕ∗f :

(
F + FT − λrA

F

) 1
φ−1

ϕ∗d >

(
F + FT
F

) 1
φ−1
(
cf
cd

)
ϕ∗d
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B Empirical Appendix

Appendix Table : Descriptive statistics of Indian manufacturing firms (1997-2006)

Mean Std. Dev.

Number of firms
Average number of firms per year 3,473
% of importers of capital goods 32%
% of importers of intermediate goods 62%
% Private firms 81%
% Local business groups 39%
% of foreign firms 7%

Financial variables
Liquidity ratio 0.50 0.20
Leverage ratio 0.38 0.31

Firm level characteristics
Value added 50 214
Wage bill 7.65 46
Capital stock 113 534

Industry level controls
Effectively applied output tariffs (NIC 4 digit) 0.30 0.13
Herfindahl index (NIC 2 digit) 0.94 0.78

Notes: Mean values and standard errors in parentheses are reported. Leverage(i) is the ratio of borrowings over
total assets and liquidity ratio(i) is the ratio of current assets over total liabilities of the firm.
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