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Abstract

Do firms that increase their access to finance are more likely to adopt foreign technology? Importing
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1 Introduction

The process of globalization is characterized by a significant increase in world imports of capital goods

and intermediate inputs. In developing countries, a number of firms resort capital goods and inputs from

abroad since they are more efficient, sophisticated and advanced in terms of technology relative to the

domestic goods (Goldberg et al., 2008a, 2009; Amiti and Konings, 2007; Halpern et al., 2009; Kasahara

and Rodrigue, 2008; Bas, 2009). The literature on endogenous growth provides theoretical grounds for

the role of foreign technology on enhancing efficiency gains and economic growth (Ethier (1979, 1982),

Markusen (1989), Grossman and Helpman (1991), Rivera-Batiz and Romer (1991) or Coe and Helpman

(1995)). Given their predominant role in international trade, the study of the micro-determinants of

firms’ foreign technology adoption decisions has become thus crucial to understand these aggregate trade

patterns.

The idea that imports of foreign inputs may improve aggregate productivity has motivated recent

empirical research on the type of barriers that firms face when sourcing their goods from abroad. In the

context of an intense policy debate over the impact of trade policy and financial reforms in developing

economies, this research has focused its attention on the effect of tariff reductions on firms’ productivity

(Topalova, 2004b; Amiti and Konings, 2007). A major finding is that lower tariffs on imports of inter-

mediate goods improves productivity within firms (Schor, 2004; Amiti and Konings, 2007) and increases

the range of products manufactured by domestic firms (Goldberg et al., 2008b). Financial constraints

may also represent an important barrier to technology upgrading. Importing foreign capital and interme-

diate goods implies incurring fixed costs associated with gathering information on foreign markets and

establishing linkages with foreign suppliers. The existence of fixed importing costs requires that firms,

without sufficient internal liquidity, rely on external finance from financial intermediaries. In this line,

credit constraints act as a barrier to foreign technology adoption. Surprisingly, this issue has received

no attention in the literature of international trade. Previous works using firm level data have focused

on the role of financial health as a determinant of export market participation (Greenaway et al., 2007;

Berman and Héricourt, 2010).
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The purpose of this paper is to fill this gap by investigating how firms’ financial health affects their

import decisions of capital goods (extensive margin of imports) and the volume of imported goods (in-

tensive margin of imports). Our empirical analysis relies on a unique Indian firm-level dataset, Prowess,

provided by the Centre for Monitoring the Indian Economy (CMIE) for the period 1995-2005.1 This

dataset provides information of financial characteristics of each firm, as well as imports distinguished

by type of goods (capital equipment and intermediate goods). This information allows us to compute

the liquidity and leverage ratio for each firm that are used throughout the paper as a measure of firms’

financial health.2 We show that more liquid and less leveraged firms are more likely to import capital

goods, and they also import higher volumes of these goods.

To rationalize the main features of the data, we first develop a simple model where firms are heteroge-

neous in terms of productivity and have the possibility of using domestic or foreign technology embodied

in imported capital goods to produce a final good. The use of the foreign technology allows firms to

produce the final good more efficiently but requires the payment of a fixed importing cost. Since this

payment is made before production begins, firms have the possibility to raise external funds. In the

presence of financial constraints, the amount that can be borrowed from financial intermediaries depends

on firms’ wealth, and not on the profitability of the project. The larger the collateral of the firm, the

larger its borrowing capacity. In this context, some firms are financially constrained as in Chaney (2005).

This subset of credit constrained firms cannot borrow enough to start importing capital goods. In the

presence of financial constraints, wealthier firms are more likely to upgrade foreign technology and have

higher import volumes of capital goods.

We then exploit the Prowess database on Indian firms over the period 1995-2008 to test the effect

of financial health on technology upgrading, with a sample of about 5,500 firms. Our empirical strategy

allows to differentiate the impact of the liquidity and leverage ratios of the firm on the decision to import

capital goods, and the volume of these goods that is imported. We find a strong positive effect of financial

health on both the decision to import capital goods and the import volume (intensive margin). A 100
1We focus on the period 1995-2008 in order to maximize the number of firms each year.
2These proxies of financial health are widely used in the literature of credit constraints and export participation (Green-

away et al., 2007; Berman and Héricourt, 2010).

3



percentage point increase in the liquidity ratio or decrease in the leverage ratio, increases the likelihood

of upgrading foreign technology by about 20 to 30 percent, respectively. Concerning the intensive margin

of imports of capital goods, our findings show that for the average importing firm one standard deviation

decrease in the leverage ratio increases the volume of imports by 21 percentage points, while one standard

deviation increase in the liquidity ratio raises imports of these goods by 12 percentage points during the

period (1995-2008).

These results are robust to alternative specifications. We explore further the relationship between

imports of capital and intermediate goods, and show that credit constraints are not binding for firms

that start importing intermediate goods and have never imported capital goods during the period. This

empirical pattern can be explained by the fact that foreign technology embodied in imported capital

goods may require more external financial resources, leading to higher financial constraints. Moreover,

we also find that the effect of financial health on the decision to source capital goods from abroad is only

significant for firms that have not imported any product in the previous years. This evidence suggests that

credit constraints are more binding for firms that start using foreign technology embodied in capital goods

relative to intermediate goods. This result is in line with the predictions of our theoretical framework.

Finally, we address an important concern of reverse causality between the access to finance and firms’

import behavior. Firms that upgrade their technology, increase in turn their profitability and thereby also

their financial health. This channel implies a positive relationship between the use of foreign technology

and the liquidity of the firm. However, the fixed cost associated with the acquisition of a new technology

is expected to increase the leverage of the firm, or decrease its liquidity. This second channel would result

in a negative bias. Our main findings are robust to alternative specifications where the liquidity and

leverage ratios are instrumented with their past values and the mean financial health in the industry.

Overall, these results suggest that credit constraints in developing economies are a major barrier to adopt

foreign technology, and tend to reduce the volume of aggregate imports.

Our paper contributes to the literature on financial development and trade. Much of the attention has

focused on the relationship between credits constraints and export decision. The main idea behind these

4



studies is that potential exporters with high initial fixed costs to serve the foreign market require external

finance, unless they have a sufficient amount of internal resources in hand (Beck 2002; Chaney, 2005;

Manova, 2006; Becker and Greenberg, 2007). Using a panel of UK manufacturing firms (1993-2003),

Greenaway et al. (2007) show that export market participation can improve firms’ financial health, but

they find no evidence on a positive link between ex-ante access to external finance and export decision.

Berman and Héricourt (2010) use a cross-country firm level database for 9 developing countries to study

the effects of credit constraints on the intensive and extensive margin of exports. They find empirical

evidence supporting the positive impact of firms’ access to finance on the probability of entering the

export market. Manova (2008) highlights that firms’ export selection process explains a third of the

impact of credit constraints on export volumes, whereas two thirds are due to the effect on firm-level

exports.

A related group of studies investigates the link between firms’ R&D investment decisions and credit

constraints. A number of empirical studies have provided robust evidence on negative effect of financial

constraints on investment using data for the US (Fazzari et al. (1988), Whited (1992), Kashyap et al.

(1994), Carpenter et al. (1994), Carpenter et al. (1998)) and for the UK (Blundell et al. (1992), Bond and

Meghir (1994), Guariglia (1999) , Guariglia (2000), Bond et al. (2003), Benito (2005)). There is also some

evidence on developing countries such as Ecuador, Haramillo et al. (1996), and Ivory Coast, Harrison

and McMillan (2003). Since the access to external finance appears to be an important asset for firms’

to succeed in the export market as well as in their investment projects, we should also expect a positive

effect of access to finance on firms’ foreign technology upgrading decisions in developing countries. Thus,

our study highlights a new mechanism through which the access to financial resources also affect firms’

decisions to upgrade technology embodied in imported capital goods. We provide robust evidence in this

direction for the case of India (1995-2008).

Lastly, our paper can be seen as complementary to the literature on the role of foreign intermediate

inputs and firm performance in developing countries. Examples include Kasahara and Lapham (2007),

Halpern et al. (2008), Schor (2004), Amiti and Konings (2007), who find robust empirical evidence on how
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the use of foreign intermediate goods enhances firm total factor productivity. Goldberg et al.(2008) show

that access to new input varieties from abroad enables the creation of new varieties in the domestic market.

Since the use of foreign technology increases firm efficiency, the study of the financial determinants of

firms’ decisions to upgrade foreign technology becomes then crucial. To the best of our knowledge, this

paper is the first study to empirically identify how the access to external finance determines firms’ decision

to adopt foreign technology using detailed firm-level data for a developing country.

In the next section, we present a first motivating glance at financial characteristics of firms by import

status in the data. Section III presents a simple model of import decision and credit constraints. Section

IV discusses the data and introduces the estimation strategy. In Section V we present the baseline

empirical results. Section VI presents several robustness checks. The last section concludes.

2 Motivation

This section provides basic summary statistics of Indian firms based on the Prowess dataset that is used

throughout this study. We use firm level data on sales, capital investment, wages, imports, borrowing,

financial assets and other firm characteristics from India (1995-2008) provided by the Prowess dataset.3

Imports of capital and intermediate goods have increased drastically over the period. This is reflected

in Figure 1 below which plots the evolution of total imports of capital and intermediate goods in India

between 1995 and 2008. The amount of capital goods that is imported by the end of the period is 10

times larger than the amount imported in 1995, while the amount of intermediate goods is around 5 times

larger at the end of the period. This empirical feature is consistent with the findings of Goldberg et al.

(2008b): Indian firms have upgraded their technology by increasing significantly their imports of capital

goods, especially since the early 2000’s. The picture is similar in the case of intermediate goods, although

the increase of imports is lower, especially by the end of the period. This evolution is consistent with the

idea that trade and financial reforms in India, during the early 1990’s, have promoted imports of foreign
3The Indian firm level database Prowess is provided by the Centre for Monitoring the Indian Economy (CMIE). See next

section for a detailed description of the data and the main variables.
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technology and foreign inputs.4 This evolution, however, seems to be progressive. This is especially the

case for imports of capital goods, where most of the increase occurs during the late 2000’s.

Figure 1: Evolution of capital and intermediate goods imports in India (index = 1 in base year 1995)

Source: Authors calculations based on Prowess dataset.

Do firms that have a better financial health are more likely to use foreign technology? To provide

a preliminary answer to this question, Table 1 describes means and standard deviations of the main

variables describing firms’ performance by firm import status. Leverage is the ratio of borrowings over

total assets and liquidity ratio is measured by the ratio of current assets over total liabilities of the firm.

Column 1 refers to the sub-sample of firms that always import capital goods in the period, column 2

to firms that start sourcing their goods from abroad after they enter the domestic market, column 3 to

switchers (firms that change their import status more than once), column 4 to quitters (firms that stop

importing) and the last column to firms that never import capital goods from abroad.

Comparing the first and the last columns of table 1, one can easily remark that firms sourcing capital

goods from abroad perform better than firms that never import these goods. Firms that import their

goods from abroad are larger in terms of sales. They also more capital intensive and they pay higher

wages than those firms that do not import. Firms that import are older than the average. Not surprising,
4See Topalova (2004a) for a detailed descriptive evidence on the financial reform and the Indian corporate sector (1989-

2002).
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foreign owned firms are more likely to import. This evidence is in line with previous works showing that

importers of intermediate goods perform better in terms of productivity, sales, skilled and capital intensity

than firms sourcing their goods from the domestic market. See Biscourp and Kramarz (2007), Bernard

et al. (2005), Amiti and Konings (2007) and Kasahara and Lapham (2007) .

This descriptive evidence also highlights a positive relationship between financial access and import

participation. In terms of financial health, firms that always import capital goods have a considerably

lower leverage ratio (0.31) than never-importers (0.48) or quitters (0.57). Moreover, firms that always

use foreign technology or the new-importers have a higher liquidity ratio is higher relative to quitters.

Those firms that start importing their goods from abroad (column 2) show similar patterns than those

firms that import during the whole period (column 1).

Table 1: Descriptive statistics of firms importing capital goods
Always New Switchers Quitters Never

importers importers importers

Variable Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Number of firms 378 45 304 80 1703 132 381 50 2342 449
Sales 1680 9504 165 622 161 496 130 839 33 154
Capital 370 995 58 183 64 194 60 168 13 88
Wages 40 141 5 9 6 16 4.3 11 1.4 8
Age 29 21 19 17 24 19 22 20 22 20
Foreign 0.18 0.38 0.06 0.24 0.07 0.25 0.04 0.18 0.03 0.16
State firms 0.04 0.19 0.02 0.13 0.03 0.16 0.03 0.17 0.03 0.17
Private 0.71 0.45 0.84 0.36 0.81 0.38 0.86 0.34 0.87 0.33

Financial
variables
Assets 1534 6949 198 904 189 625 158 514 40 390
Liquidity ratio 0.49 0.18 0.51 0.21 0.49 0.21 0.43 0.23 0.49 0.26
Leverage ratio 0.31 0.19 0.36 0.26 0.42 0.39 0.57 0.63 0.48 0.66

Notes: Foreign corresponds to multinational firms located in India, State corresponds to firms majority-owned by the federal
and state governments and private includes firms owned by a business group. Assets are gross fixed assets of the firm. All
variables were deflated using industry level whole sales prices. The financial variables that we use are leverage(i) and liquidity
ratio(i). 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.

This descriptive evidence supports a positive correlation between import participation and financial

health. In the next section, we develop a simple theoretical framework that rationalizes these features of

the data. Then we carry out different formal empirical tests to evaluate whether the access to external

finance is a key determinant of firms’ import choices and of the volume of imports.
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3 Theoretical framework

3.1 Setup of the model

We develop a model of import choice using a monopolistic competition framework. The model exhibits

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

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

of financial constraints. In the model, the choice of the technology (domestic or foreign) is endogenous

and will be conditioned by firms characteristics. The foreign technology improves the efficiency of the

firm, but requires to pay an ex ante fixed cost as well as a variable trade cost for importing those goods.

In the model, firms’ ex ante productivity and wealth determine the technology choice.

There are two symmetric countries. There is a continuum of domestic firms in the economy that supply

differentiated final goods under monopolistic competition. Relative to the Chaney’s model where there

is only one homogeneous production factor, labor, we also introduce two different types of capital goods

to produce the final good: (i) domestic and (ii) imported capital equipment goods. The key assumption

is that foreign technology embodied in imported capital goods allow firms to increase their efficiency. In

order to access to more efficient imported good firms must incur a fixed foreign technology cost. This fixed

cost is related to the specific investments that firms must carry out when they import capital equipment

goods from abroad such as logistic, to gather information on foreign markets, establish linkages with

foreign suppliers, among others. Entering the import market implies sunk costs of investment, which are

determined by firms’ internal and external financial access.5

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 ).

The 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

relative demand functions are: Ci =
(
P
pi

)φ
C, where i = {d, f} . The subscripts (d; f) represent the

5Kasahara and Lapham (2007) develop a model based on Melitz (2003) to study import of intermediates and export
decision of firms. They have a similar production structure but they do not consider any kind of credit constraints.
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demand for domestic goods produced only using domestic technology (d) and the demand for final goods

produced using also the foreign technology.

3.2 Production: differentiated sector

There is a continuum of firms, each producing a different range of goods, in monopolistic competition.

In order to produce the final good, firms need to combine two inputs: labor (l) and an investment in

capital (k). There are two types of capital equipment goods: domestic (z) and imported (m). 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. ϕ is derived from

common distribution density g(ϕ), after firms decide to enter the market. Technology is represented by

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

output:

Yi = ϕγi

(
ki
η

)η ( l

1− η

)1−η
if i = d γ = 1 and kd = z (1)

if i = f γ > 1 and kf =
( z
α

)α( m

1− α

)1−α

Where η and α are factor shares. The subscript d corresponds to firms producing with domestic

technology and f to those producing with foreign technology that enables firms to use imported capital

goods. The coefficient γ represents the efficiency of imported goods. Hence, those firms that decide to

adopt foreign technology increase their productivity level by a factor γ > 1. There is a fixed per-period

production cost (F ) and a fixed foreign technology acquisition cost (FT = δFt), which allows firms to

access to an imported technology that reduces marginal costs. There is also a variable cost of importing

related to the tariffs and transport costs (τm). 6 For simplicity we introduce two assumptions: (i) one

unit of domestic capital good is produced using one unit of labor, which is in elastically supplied; and

(ii) imported capital goods are supplied by a third country in perfect competition.
6Labor is used to pay both the fixed costs of production and of importing. The wage rate is normalized to one (w = 1).

See Appendix for a full derivation of factor demands.
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Under these assumptions, two groups of firms can be identified: (i) low productivity firms producing

with domestic low technology (Nd) and (ii) those firms that are productive enough to access foreign

technology and to produce with imported capital goods to the domestic market (Nf ).

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 if i = d, f . 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 is

equal to pm = τmpz . We assume that the per unit cost of production is given by cf < cd. This means

that firms using foreign capital goods have lower production costs. The relative per unit cost is then

equal to cf
cd

= τ
η(1−α)
m
γ < 1. This assumption implies that the efficiency parameter of imported capital

goods is higher than its additional variable cost (τm) relative to domestic ones.7

Firms producing with domestic technology set a price equal to pd = cd
ρϕ , whereas firms producing

with foreign technology set a lower price equal to pf = cf
ρϕ . In this model, there are two productivity

factors. There is an intrinsic productivity term (ϕ) draw from a common distribution after paying

the sunk entry cost. The introduction of heterogeneous firms in terms of productivity levels and fixed

importing costs determines the endogenous importing status of firms. They can decide to increase even

more their efficiency by sourcing their capital goods from abroad depending on their profitability. If

they have enough profits they can access to foreign technology in order to decrease their marginal costs

(γ > 1 if i = f). Using the price rule, we can determine the firms’ revenues and profits in equilibrium:

rd =
(
P
pd

)φ−1
R, rf = rdχ

1−φ, πd = rd
φ − F and πf = rf

φ − F − FT , where χ = τ
η(1−α)
m
γ < 1. Most

productive firms have higher revenues and profits. Moreover, in this model firms that decide to adopt a

foreign technology increase their market shares by χ1−φ > 1, since φ > 1.
7Note 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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3.3 Firm’s decisions

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: πd (ϕ∗d) = 0. The value ϕ∗d represents the

productivity cutoff to produce in the domestic market:

rd (ϕ∗d)
φ

= F (2)

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)

3.3.1 Financial access and import decision

Importing foreign technology embodied in imported capital goods implies 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 liquidity 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. The assumption here is that financial intermediaries

have a perfect information about firms’ profitability in the case where they produce with the domestic

technology, and will be willing to finance them up to rd(ϕ). After paying the domestic fixed cost F , this

leaves a liquidity πd(ϕ) that can be used to finance the extra fixed cost FT . Second, the firm can use

its exogenous wealth A as a collateral to borrow an additional liquidity λA, where λ corresponds to the

credit multiplier and is inversely related to the extent of credit constraints in the economy, as in Aghion
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and Piketty (1999).

The productivity and the exogenous collateral distributions are supposed to be independent. The

total liquidity that is available to the firm ex-ante is equal πd(ϕ) + λA. Importing foreign capital goods

is related to the liquidity constraints condition (LCC):

πd(ϕ) + λA ≥ FT (4)

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)) + λA = 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.

3.4 Equilibrium

For 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

varieties 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.

Using the zero cutoff profit condition determined by equation (2), (3) and the liquidity constraint

condition, equation (4), we can define three productivity cutoffs:

ϕ∗d = g(F ) (5)

ϕ∗f =
(
F + FT
F

) 1
φ−1

χϕ∗d (6)

ϕ(A) =
(
FT + F − λA

F

) 1
φ−1

ϕ∗d (7)
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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? On the one hand, firms

that inherit a very high exogenous wealth A have a priviledged access to external financial resources in

the presence of financial constraints, borrow λA and always afford to finance the fixed importing costs

independently of their productivity level. On the other hand, firms that have a very high productivity ϕ

are expected to be very profitable in the context of the use of the domestic technology, and will manage

to get large enough external financial resources to pay the foreign technology fixed cost, independently

of their collateral A. Those firms can always import.

There is a subset of firms that are profitable enough to be a viable importer, but prevented from

accessing foreign 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 aboveϕ∗f could profitably import, if they had sufficient liquidity. Hence, there is a

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

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 − λA

F

) 1
φ−1

ϕ∗d >

(
F + FT
F

) 1
φ−1

χϕ∗d

A sufficient condition for the existence of liquidity constraints importers is χ < 1. This is the assump-

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

= χ = 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 ).
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3.5 Testable predictions

The theoretical framework presented in the previous section yields a set of testable predictions concerning

the relationship between financial access and firms’ import decisions. In the theoretical model, firms’

import decision is determined by domestic revenues and by the exogenous collateral. These two sources

of liquidity allow the firm to afford the fixed technology cost of importing. Using equation (4) we can

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

Pr(πd + λA− FT > 0) = Pr(ϕφ−1 1
φ

(
ρ

cd

)φ−1

RP φ−1 + λA− F − FT ) > 0

The probability of importing is directly determined by the two sources of firms’ liquidity. On the one

hand, in this monopolistic competition setting 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.

Testable prediction 1: In the presence of financial constraints, wealthier firms are more likely to

upgrade foreign technology.

In the firm-level data for India used in the empirical analysis, we only observe the total volume of

imports by type of product. The first empirical prediction applies to primo importers, i.e. the decision

of first importing a foreign machine. It also applies to the decision to import from a new country, or to

the decision to import a new product. Since we can not disentangle in our database these decisions, they

enter directly into the total imports of the firm. Thereby, this prediction can be directly applied to the

intensive margin of imports.

Testable prediction 2: In the presence of financial constraints, wealthier firms have higher import

volumes of capital goods.
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4 Empirical specification

4.1 Data

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

Indian Economy (CMIE). 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. Therefore, the database is representative of large and medium Indian firms.

This dataset was already used in several studies on the performance of Indian firms (See Topalova (2004b),

Topalova (2004a), Goldberg et al. (2008a), Goldberg et al. (2009), Alfaro and Chari (2009)).

The dataset covers the period 1995-2008 and the information varies by year. The database provides

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

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

of industrial plants factories and incorporation year.

The Prowess database also provides detailed information on imports by category of goods: (i) finished

goods, (ii) intermediate goods and (iii) capital goods. Finally, this balance sheet data contains also

comprehensive information about the financial health of firms such as total assets, current assets, total

debt and liabilities. Using this data we construct two financial variables: (1) the leverage ratio and (2) the

liquidity ratio. Leverage is the ratio of borrowings over total assets and liquidity ratio is measured by the

ratio of current assets over total liabilities of the firm.8 Our sample contains information for about 9,500

firms in organized industrial activities from manufacturing sector. Collectively, the companies covered

in Prowess account for 75 per cent of all corporate taxes and over 95 per cent of excise duty collected by

the Government of India. Firms are categorized by industry according to the 4-digit 1998 NIC code (116

industries).

Finally, we combine this firm level dataset with data at the industry level to control for observable

industry characteristics that might evolve over time. The number of workers in a 2-digit NIC code
8This financial ratios are used by several works studing the impact of access to external finance on export participation

(Greenway et. al (2009), Berman and Hericourt (2009), Manova (2009))
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industry level steams from the Indian ”Annual Survey of Industries”.

4.2 Access to external finance and the margins of imports

We now describe the empirical strategy that will be implemented to test the predictions from the model.

A unique feature of our database is that firms report imports of finished goods, capital goods and

intermediate goods. Keeping in line with our theoretical framework, the baseline econometric analysis is

therefore performed on capital goods. The rationale for this is that importing capital equipment goods

is usually considered as being costly. The choice of importing capital goods is associated with foreign

technology adoption. This decision is related with a discrete choice of a fixed investment cost that firms

made once they start producing or when they renew their machinery. Since India is a developing country

dependent on foreign technology, firms pay a fixed foreign technology costs when they decide to import

more advance capital goods from abroad. In the next section, we test the robustness of our results using

intermediate goods. Foreign inputs could also be affected by the access to credit. Importing foreign inputs

implies that the payment is made in advance, which also requires some credit from external lenders or the

use of internal liquidity. On the contrary, final goods are usually imported by large domestic wholesalers

that have already paid a sunk cost for all final goods they import and that import a large range of goods

very frequently.

We test the first prediction of the model regarding the impact of access to external finance on firms’

foreign technology adoption decision by estimating the probability that a firm i imports capital goods

from abroad in year t. The following equation is estimated using a Conditional Logit estimator. For this

estimation, we therefore rely on a sample of firms that change their import status at least once over the

period:

Importer(is)(t) = β0 + β1Finance(i)(t-1) + β2Z(i)(t-1) + β3X(s)(t) + υt + µi + νit

Where Importer(is)(t) is a dummy variable equal to one if the firm i producing in 2-digit NIC code

industry s, has positive imports of capital goods in year t and zero otherwise. Finance is the proxy for
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firm’s financial health. The financial variables of interest that we use to proxy the access to external

finance (the empirical counterpart of the exogenous collateral in the model) are the liquidity ratio and

the leverage ratio. The liquidity ratio is the share of firms’ current assets over total liabilities and the

leverage ratio indicates the proportion of borrowings over total assets of the firm. The former indicates a

firm’s ability to pay off its short-terms debts obligations, while the latter is a measure of firm’s demand

for borrowings relative to their capacity to borrow. An increase in the liquidity ratio of the firm and a

reduction in its leverage ratio, increases the access to external finance. Thus, if the access to external

finance has a positive impact on firms’ foreign technology upgrading decision, we expect a positive

coefficient for the liquidity ratio and a negative coefficient for the leverage ratio.

Firms producing in industries growing fast might be less credit constrained. More generally, un-

observed firm and industry-level characteristics could lead to inconsistent estimates. For this reason,

all estimations include firm-level fixed effects. Estimates also include controls for firm and industry

characteristics that are varying over time.

First, we introduce a set of firm level variables (Z(i)(t−1)) expressed in logarithm in year (t-1) that

control for observable firm characteristics that might affect firms’ import choices. Similar to the export

participation decision, only a subset of larger firms are importing their goods from abroad. Several

empirical works show evidence on a positive impact of firms’ size and productivity on its import decision. 9

One key assumption of the model is that foreign technology is more efficient and increases the productivity

of firms. In order to avoid possible reverse causality concerns between firm productivity and import

decision of capital goods, we decide to use the wage bill to measure firms’ size. There is no data available

of the number of employees. Since we focus on the import decision of capital equipment goods, we also

control for the capital intensity of the firm. We expect a positive coefficient of capital intensity. The

more firms rely on capital goods in the production process; they are more likely to import machinery

goods from abroad.

Second, X(s)(t) is the import propensity of the 2-digit NIC code industry measured by the mean of

total imports within the industry. Firms belonging to industries that have a higher import propensity
9See Kasahara and Lapham (2007), Bernard et al. (2005), Mulls and Pisu (2008) and Bas (2009).
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might have a positive bias towards importing goods from abroad. The import propensity at the 2-digit

NIC industry level also controls for the effects of trade reform at the beggining of the nineties. Industries

with larger import tariff cuts are associated with higher import propensity.

Finally, all explanatory variables are expressed in logarithm and they are lagged of one or two periods

to control for potential endogeneity issues. We also introduce Year fixed effects to control for macroeco-

nomic shocks (υt). This is an important control since India was affected by the Asian financial crisis in

1997-1998. The introduction of year fixed effects allows us to control for the effects of this crisis on both

the financial health of firms and their import decisions. The year fixed effects also capture the effects of

India’s trade liberalization that took place at the beginning of the nineties.

We also include in all specifications firm fixed effects (µi). The introduction of firm fixed effects is

important to control for unobservable firm characteristics that do not vary over time. Our results show

how an increase in the financial health of firms over time affects firms’ decision to participate in the

import market. These fixed effects subsume all the direct effects of time and firm characteristics on

import choices.

We then focus on how the access to external finance affects the volume of imports of capital goods.

The testable implication II predicts that the better the financial health of the firm, the larger the volume

of imports (intensive margin of imports). We test this prediction estimating the following reduced form

equation of import values using a Within Fixed-Effects estimator:

Log(imports)(is)(t) = γ0 + γ1Finance(i)(t-1) + γ2Z(i)(t-1) + γ3X(s)(t) + υt + µi + νit

Where Log(imports)(is)(t) is the logarithm of imports of firm i producing in 2-digit NIC code industry

s, in year t. Finance is the proxy for firm’s financial health (the liquidity ratio and the leverage ratio).

As in the previous regressions, we introduce a set of firm (Z(i)(t−1)) and industry (X(s)(t)) level variables

that control for observable firm and industry characteristics that might affect firms’ import choices. We

also include Year fixed effects to control for macroeconomic shocks (υt) and firm fixed effects (µi).

Similar to the extensive margin specification, we expect a positive effect of liquidity ratio and a
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negative of leverage on the intensive margin of imports. This means that an improvement in firm’s

ability to meet financial obligations affects positively its amount of imports. The higher the liquidity

ratio and the lower the leverage ratio of the firm, the larger the amount of goods that the firm is able to

source from abroad.

5 Results

5.1 Is financial health related to firms’ imports of foreign capital goods?

Effect on the extensive margin

In this section we present the results of the main estimations of the impact of financial access on the

probability of firms to import capital goods. Importing a foreign capital goods is likely to be associated

with the payment of a large up-front cost, given that the firm adopts a new technology. That’s why

credit constraints are expected to be the most harmful to the firm.

Table 2 reports marginal effects evaluated at the mean values from a Conditional Logit estimation of

equation (4.2) with firm and Year fixed effects. Column (1) shows the effect of the leverage ratio lagged

of one period on firms’ technology upgrading decision. The coefficient is negative and significant at the

1% level. This result indicates that firms that have a higher ratio of borrowings over total assets are less

likely to import their capital goods from the foreign market. Next we include additional firm and 2-digit

NIC industry level variables to control for firm and industry characteristics that vary over time and that

could be picking up the effect of financial variables. Column (2) shows the effect of firms’ size and capital

intensity on the decision to source capital goods from a foreign country. As expected larger and capital

intensive firms are more likely to import capital goods from abroad. Variations in firms’ financial health

might be capturing the effects of 2-digit NIC code industry characteristics. We address this issue by

introducing the import propensity of the industry defined by 2-digit NIC codes. Not surprisingly, firms

producing in industries that are more intensive in the use of foreign goods, have a higher probability of

sourcing their goods from abroad. The negative effect of leverage on firms’ foreign technology decision
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remains stable and robust to the inclusion of this set of controls.

In the next column (3), we include the leverage ratio lagged of two periods. The negative effect

of financial constraints on the importing probability is still significant at the 5% level. The estimated

coefficients imply that a 100 percentage point fall in the leverage ratio leads to 7% to 10% increase in

the likelihood of importing capital goods.

In columns (4) to (6) we test how the liquidity ratio of the firm affects its probability to upgrade

foreign technology. The liquidity ratio is subsequently introduced with one or two lags. Once we control

for firm and industry characteristics, the coefficient is positive and significant at the 1% level in both

cases, indicating that more liquid firms are more likely to import their capital goods from abroad. The

estimated coefficients imply that a 100 percentage point increase in the liquidity ratio leads to 2% to 8%

increase in the likelihood of importing capital goods.

Finally, we include both leverage and liquidity ratios with one lag at the same time (column 7). The

results are robust to the inclusion of both financial factors. The higher the liquidity of the firm and the

lower its leverage ratio, the higher the probability of sourcing capital goods from abroad.

Effect on the intensive margin

We now explore whether the access to external finance also improves the volume of imported capital

goods: the intensive margin of imports. Table 3 reports estimation results of equation (II) by OLS

with firm and Year fixed effects. An increase in the leverage ratio is associated with a reduction in

the volume of capital goods imports (column 1). After controlling for firms’ size, capital intensity and

import propensity, the coefficient of leverage ratio with one and two lags is still negative and significant

at the 1% level (columns 2 and 3). Results confirm that bigger and more capital intensive firms import

higher volumes of capital goods, and the import propensity of the industry is also positively related to

the volume of firms’ imports.

The liquidity ratio, lagged one and two periods, has a positive and significant effect on the intensive

margin of capital goods imports (columns 4 to 6). Note that when we include the liquidity ratio the
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positive effect of firm size on the intensive margin is no longer significant. This indicates an interaction

effect between firm size and the financial variables. Our results are robust to the inclusion of both the

leverage and the liquidity ratio together (column 7).

Focusing on the results of table 3, they can be interpreted in the following way. One can ask the

hypothetical question of how much one standard deviation increase in the access to external finance would

increase the value of imported capital goods for importing firms. We quantify the effect of financial access

on the value of capital goods imports within the firm. Our findings show that for the average importing

firm one standard deviation decrease in the leverage ratio increases the volume of imports by 21 percentage

points, while one standard deviation increase in the liquidity ratio raises imports of these goods by 12

percentage points.10 The magnitude of the effect of financial variables ranges between the magnitude of

the positive effect of firm size (8 percentage points) and firm capital intensity (23 percentage points).

6 Robustness checks

In this section, we present a series of tests on the robustness of the previous results. First, we investigate if

credit constraints are also important for importing intermediate goods. Second, we explore the robustness

of our baseline results when we study the decision to start importing foreign capital goods for firms that

have not previously imported. Finally, we address the possible reverse causality concerns between the

access to external finance and import decisions.

6.1 Access to finance and the decision to import intermediate goods

In this section, we disentangle the import decision of capital goods from the import decision of interme-

diate goods. Importing foreign inputs implies that the payment is made in advance, which also might

require some credit from external lenders or the use of internal liquidity. We investigate whether financial

constraints also affect the decision of importing foreign inputs and the volume of imports of these goods.

We estimate equation (I) for the subsample of firms using foreign intermediate goods. Table 4
10We compute the standard deviation per firm and then its average over all firms importing capital goods. The standard

deviation of liquidity ratio is equal to 0.13 and of leverage ratio is 0.089 for the average importing firm.
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reports the marginal effects evaluated at the mean values after a Conditional Logit estimation. Column

(1) shows that the leverage ratio has a negative and significant effect on firms’ import decision to use

foreign intermediate goods. Once we control for firm and industry characteristics in column (2), the

coefficient of leverage is smaller and only significant at the 10% confidence level. Moreover, when we

use a 2-lag period leverage variable in column (3) the negative effect of leverage on the probability of

importing intermediate goods is no longer significant. These findings indicate that credit constraints are

not crucial for importing foreign inputs.

In column (4) we include the liquidity ratio. The effect is positive an significant at the 1% confidence

level. This result remains stable and robust to the inclusion of firm and industry level controls. The higher

the current assets over total liabilities ratio of the firm, the more likely firms import their inputs from

abroad. The liquidity ratio lagged by two years has still a positive but smaller effect on the probability of

importing these goods (column (6)). These results are still robust when we include both financial factors

in the same estimation (column (7)). Overall the point estimates imply that a 100 percentage points

increase in the liquidity ratio increase the likelihood of importing foreign inputs by 3 to almost 4 percent.

Next we present the results for the intensive margin in Table 5 for the subsample of imported in-

termediate goods. Columns (1) to (3) show that the higher the leverage ratio the lower the intensive

margin of intermediate goods imports. When we include the leverage ratio lagged of 2 years in column

(3), the effect is only significant at the 10% confidence level. In this case the negative effect of leverage

ratio, lagged one and two periods, on the amount of imports is more than five times lower than for the

subsample of capital goods. Concerning the liquidity ratio, the effect is positive and significant but the

coefficient is also smaller relative to the subsample of firms importing capital goods. Finally, these results

still hold when we include both financial factors in the same regression in the last column.

Finally, we investigate whether the decision to import intermediate goods is associated to the decision

of upgrading foreign technology embodied in capital goods. To isolate the effect of capital goods decision

from foreign input decision, we restrict our sample to firms that have never imported capital goods in

the period. Table 4 reports the marginal effects after Conditional Logit estimations. As a benchmark,
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columns (1) and (3) report the baseline estimations for the full sample of firms importing intermediate

goods that correspond to columns (2) and (5) of Table 6 . The financial variables have no longer a

significant effect on the decision to import foreign inputs conditional to have never imported capital

goods (columns (2), (4) and (5)). To sum up, these findings emphasize that credit constraints do not

matter for firms that start importing intermediate goods and never import capital goods during the

period. One plausible explanation is related to the higher amount of fixed importing costs for capital

goods relative to intermediate goods.

6.2 Access to finance and the decision to start importing capital goods

We explore the robustness of our baseline specification when we restrict our sample to firms that have

not imported capital goods in the previous years. We investigate whether an increased in the access to

external finance is associated to the decision to start sourcing capital goods from abroad. Our model

predicts that the effect of leverage and liquidity should be stronger for the first time that the firm upgrades

foreign technology.

Table 7 reports the marginal effects evaluated at the mean values after Conditional Logit estimation

of equation (I). A reduction in the leverage ratio as well as an increase in the liquidity ratio, increases

the probability of start importing capital goods from abroad. To have an order of magnitude of these

effects, we should compare these results with the previous ones reported in Table 2. A 100 percentage

point reduction of the leverage ratio increases the probability to import capital goods by 5 percent when

we consider the full sample of firms (column 7 of Table 2). This effect is doubled when we consider the

probability to start importing capital goods (column 5 of Table 7) . Similarly, a 100 percentage point

increase in the amount of liquidity increases the probability to upgrade foreign technology for the first

time by 7 percent (column 5 of Table 7), while it increases the likelihood of importing for the full sample

of firms by 3.9 percent (column 7 of Table 2).

Finally, if the activity of importing itself implies a sunk fixed cost, we should expect that firms that

import at least one product from the foreign market before start importing capital goods benefit from
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positive spillovers related to linkages with foreign suppliers and specific information of foreign markets.

In order to capture the first time that a firm switches from using only domestic technology to foreign

one, we test the robustness of the previous results by restricting even more our sample to firms that have

not imported any king of good, intermediate or capital goods, in the previous four years. We compare

these results to the subsample of firms that imports intermediate and capital goods one in the previous

years.

Columns (1) to (3) of Table 8 report the results for the decision to start importing capital goods if

the firm has not imported any kind of good in the previous years. Both leverage and liquidity ratios have

the expected signed. When we include in column (3) both variables together, the point estimates indicate

that: (i) a 100 percentage point reduction of the leverage ratio increases the probability to import capital

goods by 8 percent and (ii) a 100 percentage point increase in the amount of liquidity increases the

probability to upgrade foreign technology by 5 percent for firms that have never imported intermediate

or capital goods before. As can be seen in columns (4) to (6) the effect of the access to external finance

is not significant for firms that have already imported in the previous year.

These results indicate that the effect of financial access on the decision to source capital goods from

abroad is only significant for firms that have not imported intermediates or capital goods in the previous

years. In line with the theoretical predictions, this evidence suggests that credit constraints are more

binding for firms that import for the first time and upgrade foreign technology embodied in capital goods.

6.3 Trade liberalization, imports of capital goods and access to finance

In a context of trade liberalization, firms could upgrade foreign technology easily thanks to the removal

of import barriers on capital equipment goods. Thereby, the effect of better financial access on foreign

technology adoption might just be picking up the effects of lower tariffs on capital equipment goods.

In the previous specification we include year dummies to capture the impact of India’s trade liber-

alization that took place at the beginning of the nineties. We now explore the robustness of our results

when we take into account tariff reductions on capital goods over the period. The average yearly re-
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duction of import tariffs on machinery and equipment goods is 2.3 percent during the period. We use

most-favored-nation (MFN) tariffs applied by India to the rest of the world for the period 1996 to 2006.

To do that we match the firm level data with the average import tariff data of products corresponding

to hs6 codes between 840000 and 859999 (machinery and mechanical appliances) from TRAINS dataset

from United Nations.

Table 9 presents the results including the variation of the average import tariffs on capital equipment

goods on the specifications of Tables 2 and 3. As expected, a reduction of import barriers on capital goods

increases the likelihood of firms to upgrade foreign technology (columns (1) to (3)) and also the volumes

of imports (columns (4) to (6)). More interesting, our results remain unaffected by the introduction of

import tariffs on capital goods. Once we take into account directly the effects of trade reform, a reduction

of leverage ratio and an increase in the liquidity of the firm have both a positive impact of the probability

of adopting a foreign technology and on the volume of imports.

6.4 Instrumental variables estimations

One of the challenges in investigating the relationship between the access to external finance and firms’

technology adoption decisions is the potential reverse causality issue between firms’ financial health and

firms’ import patterns that could bias our estimates. In the medium or long run, importing foreign

capital goods is expected to increase the profitability of the firm and therefore its financial health. This

mechanism would result in a positive relation between imports and the financial health of the firm. In the

short run, the cost associated with the imports of a new technology is expected to increase the leverage

of the firm, or decrease its liquidity. This mechanism would result in a negative bias.

We tackle the issue of endogeneity by proceeding to Instrumental Variable estimations using a Two-

Stage least squares estimator. The endogenous variables are the capital intensity, the liquidity ratio and

the leverage ratio. Instruments include two and three lags of the endogenous variables, and the mean of

capital intensity within each NIC 2-digits industry. Given that standard econometric packages do not

allow the estimation of a conditional logit estimator using instrumental variables, we proceed in three
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steps when the dependent variable is the decision to import a foreign technology. We first start with

the estimation of a benchmark linear probability model using a within fixed effect estimator, without

instrumenting for the endogenous variables. We then re-estimate the same model , but this time using

a Two-stage least squares estimator (2SLS). Finally we proceed to the estimation of a conditional fixed

effect logit in two stages. In the first stage, each endogenous variables is separately regressed on the

right-hand side variables used in the second stage estimation, plus the instruments listed above. The

predicted values of the endogenous variables, obtained from the estimation of the first stage equations,

are then used as regressors in the second stage where the estimator is a conditional logit. For the intensive

margin, we report both the within fixed effect and two-stage least squares estimations. In IV estimations

(2SLS), the validity of the instruments is tested using the Hansen test for overidentifying restrictions.

Estimation results are reported in Table 10, where the dependent variable is the decision to import

capital goods (extensive margin) or the value of capital goods imported (intensive margin). Column

(1) corresponds to the benchmark linear probability model, obtained from an OLS estimation. This

robustness confirms that firms more liquid and less leveraged are more likely to import capital goods. As

in previous estimates, larger firms (measured by the wage bill) and firms that are more capital intensive

have also a higher technology of importing a foreign technology. In column (2), the results from 2SLS

estimations confirm these results: firms that are less leveraged and more liquid are more likely to import

capital goods. Interestingly, the coefficient on liquidity and leverage is increased when both variables are

instrumented using their past values. This confirms the existence of a negative bias in OLS estimations,

as discussed above. In column (3), we implement the instrumental variables strategy discussed above in

the case of a conditional logit estimation. The results confirm previous findings : a 100% increase of the

liquidity ratio, or a 100% decrease of the leverage ratio, increases the probability of importing capital

goods respectively by 9.3% and 9.9%.

We then continue the analysis by taking the intensive margin as the dependent variable. Column (4)

reports the estimation results from a benchmark OLS model, which confirms previous estimation results.

In column (5), we report the the results obtained from the estimation of a two-stage least squares, using a
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similar sample. The results from previous estimations are confirmed : firms that are more liquid and less

leveraged also import larger volumes of foreign capital goods. As for the extensive margin, the coefficient

on leverage and liquidity is increased when both variables are instrumented using their past values. For

both the intensive and extensive margins, the p-value of the Hansen Statistic is above 10% , and we

cannot reject the null of exogeneity of the instruments.

What is the economic effect of improving the access to finance on the volume of imports of capital

goods? Focusing on the results of column 2 of Table 10, the effect of financial variables on the intensive

margin of imports of capital goods can be interpreted in a similar way to the results of Table 3. Once we

address the potential reverse causality issues between financial access and the value of imports of capital

goods, the effect of financial variables on the intensive margin of imports is now greater. One standard

deviation increase in the liquidity ratio would have allowed the average importing firm to experience an

increase of investment in imported capital goods of 20 percentage points, while one standard deviation

reduction of the leverage ratio would increase the value of imported capital goods of the average firm

by 31 percentage points during the period (1995-2008). Once we instrument for past values of capital

intensity, we correct for the reverse causality issues between the lagged values of firm capital intensity

and the volume of imports of capital goods. The economic effect of capital intensity on the volume

of imported capital goods is now reduced by 13 percentage points relative to the baseline specification

showed in Table 3.

In a robustness analysis, we replicate the exercise for the imports of intermediate inputs. The results

are reported in Table 11. The results confirm previous findings, showing that the effect of financial health

on the decision to import and the volume of imports is less robust in the case of intermediate inputs.

7 Concluding Remarks

Adopting foreign technology is costly and requires using internal and external financial resources. This

paper investigates the influence of firms’ financial health on their import status as well as their volume

imported capital goods.
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We develop a model of import decision where firms can use their liquidity to pay the fixed cost

associated with the imports of foreign capital goods, and use their collateral to borrow from external

lenders. The model has two key empirical predictions. First, firms with a larger liquidity and collateral

are more likely to import foreign inputs. Second, due to our database characteristics, this prediction also

applies to the volume of imports .

The empirical analysis is performed using a detailed database reporting balance sheet information for

a sample of about 5,000 firms over the period 1995-2008. We empirically test whether firms experiencing

an improve of their financial health have also a higher probability to upgrade foreign technology, and

also import higher volumes of capital goods. We find strong evidence that this is the case. Firms with

a lower leverage and a higher liquidity have a higher probability of being an importer, and also import

higher volumes.

To the best of our knowledge this paper is the first attempt that shows evidence on a positive link

between financial health and the importer status of capital goods and import volume of the firm. This

implies that credit rationing is expected to have a negative effect on aggregate imports. This is an

important issue for developing countries, like India, that rely heavily on foreign technology in their

production process.
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A Theoretical Appendix

A.1 Factor demands

Firms’ labor, domestic and imported input demands are determined by profit maximization. By plugging
equation 1 (production function) into equation 4 (profit function), the profit maximization process yields
the following relationship between input demands and their relative price, using pm = τmpz:

z
l = 1

pz

(
η

1−η

)
if i = d

z
m = τm

(
α

1−α

)
z
l = α

pz

(
η

1−η

)
m
l = 1−α

τmpz

(
η

1−η

)
if i = f

The relative factor demands depend on the exogenous factor shares and on relative prices. In the case
of firms producing with foreign technology, the relative demand of intermediates ( zm) depends on factor
shares and on tariffs on imported inputs. A reduction of these tariffs increases the relative demand of
foreign intermediate goods. The most productive firms producing with foreign technology have a higher
final goods demand and thereby they also have a higher input demands.

Factor demands of least productive firms using domestic technology:

l = (1−η)(ϕ)φ−1C(Pρ)φ

p
η(φ−1)
z

; z = ηϕφ−1C(Pρ)φ

p
η(φ−1)+1
z
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Factor demands of most productive firms using foreign technology:

l = (1−η)(ϕγ)φ−1C(Pρ)φ

p
(1−α)(φ−1)η
m (pz)αη(φ−1)

; z = ηα(γϕ)φ−1C(Pρ)φ

(pz)1αη(φ−1)(pm)η(1−α)(φ−1) ; m = η(1−α)(ϕγ)φ−1(Pρ)φC

(pz)(φ−1)αη(pm)(1−φ)(α−1)η+1

A.2 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 )
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B Estimation tables

Table 2: Access to external finance and import of capital goods decision

(1) (2) (3) (4) (5) (6) (7)
Dependent variable Dummy equal one if firm(i) imports in t

Leverage(i)(t-1) -0.197*** -0.107*** -0.051**
(0.048) (0.041) (0.023)

Leverage(i)(t-2) -0.071**
(0.032)

Liquidity ratio (i)(t-1) 0.375*** 0.022*** 0.039***
(0.061) (0.008) (0.015)

Liquidity ratio(i)(t-2) 0.078***
(0.021)

Log wages(i)(t-1) 0.023*** 0.023** 0.004** 0.020*** 0.010**
(0.009) (0.010) (0.002) (0.007) (0.004)

Log capital(i)(t-1) 0.036*** 0.028*** 0.009*** 0.035*** 0.021***
(0.012) (0.010) (0.003) (0.009) (0.008)

Import propensity 0.031*** 0.027*** 0.007*** 0.030*** 0.016***
Nic 2 industry (0.006) (0.006) (0.002) (0.006) (0.004)

Firm fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
Observations 26123 21734 19343 26128 21739 19352 21734
Log likelihood -9723 -7967 -7127 -9869 -8021 -7155 -7947
Pseudo R2 0.0640 0.0869 0.0827 0.0502 0.0811 0.0796 0.0892

Notes: The table reports marginal effects evaluated at the mean values from conditional logit estimations of Equation (4.2).
We focus on the subsample of switchers (firms that change their import status). The dependent variable is a dummy equal
to one if the firm i imports in t. All explanatory variables are lag of one period to control for potential endogeneity issues.
Firms’ capital intensity is the ratio of capital over sales. The financial variables that we use are leverage(i) and liquidity
ratio(i). 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. Import propensity industry is calculated as the mean of imports for all firms with available information
in the 2 digit NIC industry. In parentheses we report heteroskedasticity-robust standards errors. Disturbances are corrected
for clustering at the firm level.
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Table 3: Access to external finance and the intensive margin of capital goods imports
Dependent variable: Log capital goods imports(i)

(1) (2) (3) (4) (5) (6) (7)

Leverage(i)(t-1) -1.731*** -1.807*** -1.625***
(0.138) (0.162) (0.159)

Leverage(i)(t-2) -1.269***
(0.232)

Liquidity ratio (i)(t-1) 1.210*** 1.719*** 1.326***
(0.185) (0.201) (0.196)

Liquidity ratio(i)(t-2) 1.675***
(0.194)

Log wages(i)(t-1) 0.089** 0.149*** -0.002 0.048 0.017
(0.042) (0.049) (0.043) (0.048) (0.043)

Log capital(i)(t-1) 0.377*** 0.339*** 0.444*** 0.439*** 0.457***
(0.044) (0.045) (0.046) (0.046) (0.046)

Import propensity 0.215** 0.240** 0.246*** 0.248** 0.204**
Nic 2 industry (0.093) (0.099) (0.093) (0.098) (0.093)

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
Observations 16662 16098 14821 16663 16099 14821 16098
Number of id 3524 3382 3038 3524 3382 3038 3382
R2 0.089 0.101 0.093 0.074 0.092 0.092 0.106

Notes: The regressions are OLS estimations Equation (4.2). The dependent variable, Log(Mit), is the logarithm of capital goods
imports of firm i in year t. All explanatory variables are lag of one period to control for potential endogeneity issues. Firms’ capital
intensity is the ratio of capital over sales. The financial variables that we use are leverage(i) and liquidity ratio(i). 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. Size industry
is the total workers at the 2 digit industry level (nic code) and import propensity industry is calculated as the mean of imports for
all firms with available information in the same 2 digit industry. In parentheses we report heteroskedasticity-robust standards errors.
Disturbances are corrected for clustering at the firm level.
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Table 4: Robustness checks I: Access to external finance and imports of intermediate goods decision

(1) (2) (3) (4) (5) (6) (7)
Dependent variable Dummy equal one if firm(i) imports in t

Leverage(i)(t-1) -0.224*** -0.027* -0.010
(0.067) (0.016) (0.008)

Leverage(i)(t-2) -0.005
(0.007)

Liquidity ratio (i)(t-1) 0.507*** 0.033** 0.039**
(0.072) (0.015) (0.018)

Liquidity ratio(i)(t-2) 0.103***
(0.034)

Log wages(i)(t-1) 0.039** 0.024** 0.015** 0.074*** 0.018**
(0.017) (0.012) (0.007) (0.024) (0.009)

Log capital(i)(t-1) 0.036** 0.024** 0.016** 0.079*** 0.019**
(0.014) (0.011) (0.007) (0.020) (0.009)

Import propensity 0.023*** 0.017*** 0.009*** 0.052*** 0.011***
Nic 2 industry (0.004) (0.004) (0.002) (0.011) (0.003)

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
Observations 20900 16011 13666 20900 16011 13666 16011
Pseudo R2 0.0458 0.110 0.108 0.0383 0.112 0.110 0.113
Log likelihood -7975 -5649 -4815 -8038 -5631 -4806 -5627

Notes: The table reports marginal effects evaluated at the mean values from conditional logit estimations of Equation (4.2).
We focus on the subsample of switchers (firms that change their import status). The dependent variable is a dummy equal
to one if the firm i imports in t. All explanatory variables are lag of one period to control for potential endogeneity issues.
Firms’ capital intensity is the ratio of capital over sales. The financial variables that we use are leverage(i) and liquidity
ratio(i). 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. Import propensity industry is calculated as the mean of imports for all firms with available information
in the 2 digit NIC industry. In parentheses we report heteroskedasticity-robust standards errors. Disturbances are corrected
for clustering at the firm level.
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Table 5: Robustness checks I: Access to external finance and the intensive margin of intermediate goods
imports

Dependent variable: Log intermediate goods imports(i)
(1) (2) (3) (4) (5) (6) (7)

Leverage(i)(t-1) -0.567*** -0.396*** -0.268***
(0.081) (0.102) (0.096)

Leverage(i)(t-2) -0.180*
(0.100)

Liquidity ratio (i)(t-1) 1.127*** 1.072*** 0.991***
(0.127) (0.119) (0.121)

Liquidity ratio(i)(t-2) 0.484***
(0.116)

Log wages(i)(t-1) 0.312*** 0.340*** 0.255*** 0.318*** 0.261***
(0.029) (0.032) (0.028) (0.031) (0.028)

Log capital(i)(t-1) 0.405*** 0.403*** 0.459*** 0.425*** 0.450***
(0.024) (0.026) (0.024) (0.026) (0.024)

Import propensity 0.397*** 0.415*** 0.392*** 0.411*** 0.383***
Nic 2 industry (0.055) (0.057) (0.054) (0.057) (0.054)

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
Observations 31298 29901 27032 31304 29906 27038 29901
Number of id 5087 4945 4388 5087 4945 4388 4945
R2 0.048 0.133 0.128 0.048 0.138 0.130 0.139

Notes: The regressions are OLS estimations of Equation (4.2). The dependent variable, Log(Mit), is the logarithm of
intermediate goods imports of firm i in year t. All explanatory variables are lag of one period to control for potential
endogeneity issues. Firms’ capital intensity is the ratio of capital over sales. The financial variables that we use are
leverage(i) and liquidity ratio(i). 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. Size industry is the total workers at the 2 digit industry level (nic code) and
import propensity industry is calculated as the mean of imports for all firms with available information in the same 2 digit
industry. In parentheses we report heteroskedasticity-robust standards errors. Disturbances are corrected for clustering at
the firm level.
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Table 6: Robustness checks I: The decision to import intermediates conditional to have never imported
capital goods

Dependent variable Dummy equal one if firm(i) imports intermediates in t
Subsample of firms that never imported capital goods (2),(4),(5)

(1) (2) (3) (4) (5)
Full sample Full sample

Leverage(i)(t-1) -0.027* -0.047 -0.011
(0.016) (0.046) (0.018)

Liquidity ratio (i)(t-1) 0.033** 0.081 0.089
(0.015) (0.054) (0.059)

Log wages(i)(t-1) 0.039** 0.068* 0.015** 0.024 0.027
(0.017) (0.040) (0.007) (0.017) (0.020)

Log capital(i)(t-1) 0.036** 0.060* 0.016** 0.025 0.028
(0.014) (0.032) (0.007) (0.017) (0.019)

Import propensity 0.023*** 0.050*** 0.009*** 0.018*** 0.020***
Nic2 industry (0.004) (0.009) (0.002) (0.005) (0.006)

Firm fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
Observations 16011 7174 16011 7174 7174
Log likelihood -5649 -2639 -5631 -2623 -2622
pseudo R2 0.110 0.0784 0.112 0.0842 0.0845

Notes: The table reports marginal effects evaluated at the mean values from conditional logit estimations. We focus on the subsample
of switchers (firms that change their import status). The dependent variable is a dummy equal to one if the firm i imports in t. All
explanatory variables are lag of one period to control for potential endogeneity issues. Firms’ capital intensity is the ratio of capital
over sales. The financial variables that we use are leverage(i) and liquidity ratio(i). 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. Import propensity industry is calculated as the
mean of imports for all firms with available information in the 2 digit NIC industry. In parentheses we report heteroskedasticity-robust
standards errors. Disturbances are corrected for clustering at the firm level.
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Table 7: Robustness checks II: decision to start importing capital goods

Dependent variable Imports capital goodsit= 1
Firms that do not capital goods in the previous four years

(1) (2) (3) (4) (5)

Leverage(i)(t-1) -0.195*** -0.196*** -0.105***
(0.048) (0.052) (0.036)

Liquidity ratio (i)(t-1) 0.367*** 0.028*** 0.069***
(0.061) (0.011) (0.019)

Log wages(i)(t-1) 0.036*** 0.004** 0.017**
(0.011) (0.002) (0.007)

Log capital(i)(t-1) 0.064*** 0.013*** 0.040***
(0.012) (0.005) (0.010)

Import propensity industry 0.048*** 0.009*** 0.027***
(0.008) (0.002) (0.006)

Firm fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
Observations 22774 18597 22779 18602 18597
Pseudo R2 0.0694 0.0893 0.0540 0.0815 0.0914
Log likelihood -8533 -6911 -8677 -6973 -6895

Notes: The table reports marginal effects evaluated at the mean values from conditional logit estimations. We focus on the subsample
of switchers (firms that change their import status). The dependent variable is a dummy equal to one if the firm i imports in t. All
explanatory variables are lag of one period to control for potential endogeneity issues. Firms’ capital intensity is the ratio of capital
over sales. The financial variables that we use are leverage(i) and liquidity ratio(i). 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. Import propensity industry is calculated as the
mean of imports for all firms with available information in the 2 digit NIC industry. In parentheses we report heteroskedasticity-robust
standards errors. Disturbances are corrected for clustering at the firm level.
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Table 8: Robustness checks III: Alternative samples

Dependent variable Dummy equal one if firm(i) imports capital goods in t
Non importers of intermediates and Importers of intermediates and

capital goods in the previous four years capital goods in the previous year
(1) (2) (3) (4) (5) (6)

Leverage(i)(t-1) -0.152** -0.080* -0.110 -0.039
(0.071) (0.043) (0.077) (0.033)

Liquidity ratio (i)(t-1) 0.038*** 0.053** 0.023 0.042
(0.013) (0.026) (0.016) (0.029)

Log wages(i)(t-1) 0.025** 0.005* 0.011* 0.013 0.001 0.003
(0.012) (0.003) (0.007) (0.010) (0.001) (0.003)

Log capital(i)(t-1) 0.048** 0.016*** 0.029** 0.024* 0.006 0.012
(0.019) (0.005) (0.013) (0.014) (0.004) (0.008)

Import propensity industry 0.047*** 0.015*** 0.026*** 0.035*** 0.006** 0.014*
(0.010) (0.004) (0.008) (0.013) (0.003) (0.007)

Firm fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
Observations 10175 10178 10175 7681 7685 7681
Log likelihood -3460 -3494 -3451 -2442 -2449 -2433
Pseudo R2 0.106 0.0979 0.109 0.0715 0.0695 0.0750

Notes: The table reports marginal effects evaluated at the mean values from conditional logit estimations. We focus on the subsample
of switchers (firms that change their import status). The dependent variable is a dummy equal to one if the firm i imports in t. All
explanatory variables are lag of one period to control for potential endogeneity issues. Firms’ capital intensity is the ratio of capital
over sales. The financial variables that we use are leverage(i) and liquidity ratio(i). 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. Import propensity industry is calculated as the
mean of imports for all firms with available information in the 2 digit NIC industry. In parentheses we report heteroskedasticity-robust
standards errors. Disturbances are corrected for clustering at the firm level.
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Table 9: Robustness checks IV: Trade liberalization and imports of capital goods

Dependent variable Dummy equal one if firm(i) Log capital
imports of capital goods goods imports(i)

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

∆ tariffs capital goods -0.123* -0.015* -0.044 -1.834*** -2.129*** -1.810***
(0.068) (0.009) (0.028) (0.464) (0.460) (0.459)

Leverage(i)(t-1) -0.220*** -0.077*** -2.184*** -1.964***
(0.060) (0.028) (0.214) (0.210)

Liquidity ratio (i)(t-1) 0.026*** 0.066*** 2.479*** 2.148***
(0.007) (0.017) (0.261) (0.255)

Log wage(i)(t-1) 0.012* 0.000 0.002 -0.092* -0.127** -0.162***
(0.007) (0.001) (0.002) (0.056) (0.055) (0.056)

Log capital(i)(t-1) 0.056*** 0.008*** 0.024*** 0.301*** 0.363*** 0.401***
(0.010) (0.002) (0.006) (0.063) (0.061) (0.065)

Import propensity industry 0.049*** 0.006*** 0.019*** 0.725*** 0.765*** 0.699***
(0.008) (0.002) (0.005) (0.078) (0.077) (0.077)

Firm fixed effects Yes Yes Yes Yes Yes Yes
Observations 15144 15148 15144 11173 11174 11173
pseudo R2 0.0478 0.0397 0.0528
Log likelihood -5747 -5799 -5717
R2 0.057 0.052 0.069

Notes: Columns (1) to (3) report marginal effects evaluated at the mean values from conditional logit estimations. The dependent
variable is a dummy equal to one if the firm i imports capital goods in t. ∆ tariffs capital goods represents the variation in the
average tariffs of capital equipments goods computed using hs6 product level data of MFN tariffs applied by India from TRAINS. All
explanatory variables are lag of one period to control for potential endogeneity issues. Firms’ capital intensity is the ratio of capital
over sales. The financial variables that we use are leverage(i) and liquidity ratio(i). 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. Import propensity industry is calculated as the
mean of imports for all firms with available information in the 2 digit NIC industry. In parentheses we report heteroskedasticity-robust
standards errors. Disturbances are corrected for clustering at the firm level.
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Table 10: IV estimations - Imports of capital goods

Dependent variable Extensive margin Intensive margin
(1) (2) (3) (4) (5)

Benchmark IV IV Benchmark IV
OLS 2 SLS Conditional logit OLS 2 SLS

Log wage(i)(t-1) 0.034*** 0.040*** 0.032** 0.088 0.256***
(0.006) (0.005) (0.015) (0.066) (0.073)

Log capital(i)(t-1) 0.046*** 0.025*** 0.015*** 0.502*** 0.187**
(0.005) (0.008) (0.005) (0.060) (0.089)

Liquidity ratio (i)(t-1) 0.087*** 0.150*** 0.093*** 1.607*** 2.238***
(0.026) (0.040) (0.031) (0.246) (0.399)

Leverage(i)(t-1) -0.054*** -0.110*** -0.099** -1.744*** -2.410***
(0.014) (0.019) (0.049) (0.204) (0.309)

Import propensity industry 0.060*** 0.059*** 0.030*** 0.215* 0.179*
(0.014) (0.012) (0.011) (0.120) (0.108)

Firm fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
Observations 30,622 29,851 13,773 10,845 10,257
R2 0.031 0.029 0.117 0.107
Number of id 5363 4592 2443 1855
Number of groups 5363 4592 2443 1855
Hansen statistic 6.092 4.984
p-value of Hansen 0.107 0.173

Notes: This table presents an instrumental variable estimation of a linear probability model, using a 2SLS estimator.
Endogenous variables are the capital intensity, Liquidity ratio and Leverage ratio. Instruments include 2 and 3 lags of
the endogenous variables, and the mean of capital intensity with each NIC 2-digits industry. In parentheses we report
heteroskedasticity-robust standards errors. Disturbances are corrected for clustering at the firm level.
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Table 11: IV estimations - Imports of intermediate goods

Dependent variable Extensive margin Intensive margin
(1) (2) (3) (4) (5)

Benchmark IV IV Benchmark IV
OLS 2 SLS Conditional logit OLS 2 SLS

Log wage(i)(t-1) 0.058*** 0.060*** 0.022* 0.305*** 0.361***
(0.006) (0.007) (0.012) (0.041) (0.044)

Log capital(i)(t-1) 0.047*** 0.043*** 0.440*** 0.025** 0.362***
(0.005) (0.009) (0.033) (0.010) (0.051)

Liquidity ratio (i)(t-1) 0.106*** 0.024 0.814*** 0.057*** 0.304
(0.026) (0.082) (0.152) (0.021) (0.408)

Leverage(i)(t-1) -0.021 -0.001 -0.266** 0.007 -0.043
(0.015) (0.036) (0.104) (0.007) (0.234)

Import propensity industry 0.028** 0.030*** 0.013** 0.532*** 0.658***
(0.013) (0.011) (0.005) (0.070) (0.062)

Firm fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
Observations 30,622 24,388 19,686 9,560 15,932
R2 0.039 0.034 0.134 0.131
Number of id 5363 3909 3610 2607
Number of groups 5363 3909 3610 2607
Hansen statistic 0.979 3.937
p-value of Hansen 0.613 0.140

Notes: This table presents an instrumental variable estimation of a linear probability model, using a 2SLS estimator.
Endogenous variables are the capital intensity, Liquidity ratio and Leverage ratio. Instruments include 3 and 4 lags of the
endogenous variables. In parentheses we report heteroskedasticity-robust standards errors. Disturbances are corrected for
clustering at the firm level.
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