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ABSTRACT

Mai Anh Ngo: The Impact of Credit Constraint on Exporting and Innovation: Evidence from
Ghana and Vietnam
(Under the direction of Patrick J. Conway)

This work examines the impact of credit constraint on firms’ exporting and innovation
decisions. On the theoretical front, this chapter contributes by extending the Melitz’s (2003)
trade model of firms heterogeneous in productivity, which is devoid of financial factors, to
include endogenous lending and borrowing decisions. This extension creates a framework upon

which theoretical predictions about the impact of credit constraint on firms’ exporting and

innovation decisions can be made.

I build a trade model that features (1) firms heterogeneous in productivity, liquidity, and
collateral and (2) endogenous lending decisions with endogenous loan default and interest rate.
Firms finance their fixed costs of exporting through internal financing from retained earnings
and borrowing from banks. The model predicts that credit access has a positive impact on firms’
export propensity, and that this effect is most pronounced for firms in the intermediate range of
productivity. In the empirical application to a panel data set of Ghanaian firms between 1991 and
1997, I look at two types of access to bank credits: access to overdraft facilities and access to
bank loans. My empirical estimation suggests that access to overdraft facilities increased firms’

export propensity while access to bank loans had an insignificant impact on their export



propensity. The effect of access to overdraft is strongest for firms in the intermediate range of

productivity.

| also build a theoretical model of innovation for firms heterogeneous in productivity under
endogenous lending decisions. In this model, credit constraint arises from the asymmetric
information problem, where banks cannot observe a firm’s true productivity. The longer time
frame and higher risks of innovating result in tighter credit constraints for innovating firms.
Thus, the theoretical model predicts a positive relationship between a firm’s interest payment per
worker and its revenue (profits) per worker. The model also predicts that innovating firms face
tighter credit constraint than firms do not innovate, which is shown by a positive, but smaller in
magnitude, relationship between innovating firms’ interest payment per worker and their
revenues (profits) per worker. Empirical evidence from a sample of Vietnamese small and

medium enterprises supports these theoretical predictions.
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CHAPTER 1

Introduction

Exporting and innovation are two activities that receive great interest from policy makers in
developing countries since they are often associated with reallocation of market share to the most
productive firms, as well as with increases in economic growth and aggregate productivity.
While real factors such as firms’ efficiency and innovative capacities are important in
determining exporting and innovation, lack of access to financing also has the potential to be an

important obstacle to these activities.

Firms’ exporting and innovation activities tend to be more dependent on external financing
than their other activities. Exporters incur higher fixed costs such as advertising and the costs of
setting up foreign distribution networks. They also have larger needs for working capital since
cross-border shipping takes a longer time, so exporters must fund their operating costs while
awaiting payments from abroad. Projects involving innovation are riskier, more expensive, and

take a longer time to complete than non-innovative projects.

In addition to high financing needs, exporting and innovation are subject to more severe
asymmetric information problems compared to production for the domestic market. It is more
difficult for banks to assess profitability of sales in a foreign market or to evaluate the potential
of an innovation project. The presence of greater asymmetric information makes exporting and

innovation more vulnerable to credit constraint.



Motivated by the fact that exporting and innovation are potentially more vulnerable to credit
constraint, I look at the impact of credit constraint on these activities at the firm level. The
dissertation contains two self-contained essays with the general theme of examining the effects
of credit constraint on firms’ activities. The first essay looks at the impact of credit constraint on
manufacturing firms’ export decisions in Ghana. The second essay looks at the impact of credit
constraint for innovating firms in Vietnam, focusing on distinguishing whether innovating firms
face a tighter credit constraint. Both essays extend the Melitz (2003) model of firms
heterogeneous in productivity by incorporating the borrowing and lending decisions, and, in the

second essay, by examining the innovation decision in addition to the export decision.

In the first essay, I build a theoretical model of firms heterogeneous in productivity, internal
funds, and collateral capacity that is an extension of the Melitz (2003) model of firms
heterogeneous in productivity. The theoretical model predicts that a firm’s access to credit has a
positive effect on its decision to export. This positive effect of access to credit on export
propensity is most pronounced for firms in the intermediate range of productivity levels. To test
the theoretical predictions, I examine the effect of access to bank credits on firms’ export
propensity and distinguish between two different types of bank financing: overdraft and loans. |
estimate a dynamic probit regression of firms’ export status and examine the heterogeneous
effect of access to credit on export propensity. The estimation strategy deals with the “initial
condition” problem, and addresses potential endogeneity of the selected proxies for productivity
and credit access. The empirical estimation indicates that in the period of 1992-1997, access to
banks’ overdraft facilities had a positive impact on Ghanaian firms’ decision to export, but
access to loans had an insignificant impact. Averaging across all time periods and firms,

controlling for unobserved heterogeneity, past export status, and other firm characteristics such



as capital, age, and education of the firm’s management, access to a bank overdraft facility
increases a firm’s likelihood to export by 7.6 percentage points. There is also empirical evidence
that suggests access to credit matters most for the exporting decisions of firms in the

intermediate range of productivity.

In the second essay, | build a model of firms heterogeneous in productivity that incorporate
innovation decisions. Because of asymmetric information, banks cannot observe firms’
productivity levels. This causes banks to impose a credit constraint by lending to the firms less
than the amount the firms need, to ensure that the firms have an incentive to reveal their true
productivity when applying for loans. As a result, there is a gap between the firm’s actual output
level and its first-best level. Innovation results in higher productivity if successful, but involves
higher risks and a longer time to complete. For this reason, banks impose an even tighter credit
constraint on innovating firms and thus, innovating firms have an even wider gap between their
first-best output levels and their actual output level. These predicted relationships are represented
in an estimating equation of the production function type, which is derived from the theoretical
model. The estimating equation predicts a positive relationship between a firm’s interest
payment per worker and its revenue or profits per worker for non-innovating firms, and a similar
positive relationship, though of smaller magnitude, for innovating firms. To address the
endogeneity of the interest payment per worker and innovation, | also estimate an endogenous
switching regression where the endogenous switching variable is the credit constraint or
innovation indicator, and conduct matching with the treatment being the credit constraint
indicator. Overall, the empirical estimation results support the theoretical predictions that credit
constraint has a negative impact on firms’ revenue (profits) and this effect is higher for

innovating firms.



In conclusion, the two essays show the negative impacts of credit constraint on exporting and
innovating for two less-studied countries, Ghana and Vietnam, and, in the second essay, a
population of firms that is less studied, small and enterprises (SMEs). Ghana and Vietnam are
two examples of developing countries that have undergone trade liberalization and some reforms
of the financial system. However, despite the fact that the economies in these two countries were
open during the period investigated by this chapter, their financial systems were still
underdeveloped and credit constraint has been documented to be significant in these countries
(Aryeetey et al. 1997, Rand 2005). Studying the impact of credit constraint on exporting and
innovation in Ghana and Vietnam has the potential to illuminate the impacts of credit constraint
on innovation and exporting for similar developing countries with relatively open market but
underdeveloped financial systems. The empirical findings of this work suggest that improving
access to credit may be important for the realization of the gains from trade and for supporting
innovating firms. However, further studies need to be done regarding specific implementation of
financial reforms that improve access to credit, especially access to credit for small businesses.
Although my dissertation does not address this directly, it follows that improving access to credit
should be done in a way that facilitates the financing of productive firms instead of blindly

increasing credit access for all firms, including firms that do not perform well.



CHAPTER 2

Exporting and Firm-Level Credit Constraints — Evidence from Ghana

. Introduction

For many developing countries where the financial system is not very advanced, access to
financing can be an important hindrance to firm growth and investment. For example, Bartlett
and Bukvic (2001) found that the key barriers to the growth of small and medium enterprises
(SMEs) in Indonesia were institutional environment characteristics such as bureaucracy and
external financial constraints. The difficulty in access to financing is worsened by the fact that
many firms in developing countries are small and need to rely on external financing to cover
production costs. With evidence of significant fixed costs of entry into exporting documented in
the trade literature (Roberts and Tybout 1997, Bernard and Jensen 2004, Girma et al. 2004,
Nguyen and Ohta 2007), this raises the question of what role financial constraint has in the
decision to export by a firm in a developing country. This study answers the question by

analyzing the impact of financial constraints on firms’ decisions to export in Ghana.

The impact of firm-level financial constraints has been studied by many scholars. However,
most studies focus on the impact of financial constraint on firm growth and/or the firm’s
investment decision. Recent studies have highlighted the role of firm productivity and fixed costs
of entry into exporting (which then becomes sunk) in firms’ export participation. However, there
are only a few studies that model the interaction between firm-level financial (credit) constraints

and firm’s export decisions.



Studying the impact of credit constraint on exports is important because compared to
domestic production, exporting requires additional financing. For example, exporters may incur
fixed costs of learning about foreign markets, advertising, and setting up a distribution network
in the foreign markets. Exporters also have to cover additional variable costs associated with
exporting, such as duties, shipping, and freight insurance. Because of cross-border, long-distance
shipping, the delay for exporters to receive order payments tends to be longer than for domestic
producers. This implies that exporters have higher working capital requirements than domestic
producers. Lenders may be more reluctant to finance exporting, since information about foreign
markets and potential profitability is more difficult to obtain than for domestic sales. Payment
enforcement is also more difficult in a foreign country, so exporters may face a higher risk of late

payment or non-payment from clients.?

This chapter explains the link between a firm’s credit access and its export participation. In
doing so, this chapter highlights the importance of credit access in firm exporting decisions and
the interaction between credit access and firm productivity in determining a firm’s export status.
The chapter includes a theoretical model that links financial and export decisions, and empirical
testing of the model. Similar to previous literature on exporting from the new trade theory, my
model recognizes the role of firm productivity and fixed costs of export. The theoretical
contribution of this chapter is that it models explicitly how firms can cover their costs of
exporting through borrowing, incorporates endogenous loan default, and models the banks’

lending decisions that are based on their assessment of the firm’s characteristics and collateral.

IA more detailed list of the various reasons why exporting requires additional external financing compared to
domestic sales can be found in Manova (2013).



My theoretical model builds on Melitz (2003) and Chaney (2005). | assume that firms face
difficulty in overcoming financial constraints in exporting but not in producing for the domestic
market.? The assumption is reasonable since exporting involves more uncertainty, which reduces
the willingness of investors to lend money for exporting. | also assume that firms draw
exogenous liquidity shocks. Since my focus is on firm-level financial constraints, | abstain from
analyzing financing differences across sectors and countries as in the approach in Manova (2008)
and in Mudls (2008). I extend Chaney’s model (2005) by allowing firms with liquidity shortage
to borrow from banks to cover fixed costs of exporting. More importantly, the main difference
between my model and those of Chaney (2005), Muls (2008), and Suwantaradon (2008) is that
I model explicitly the firm’s borrowing decision and the bank’s lending decision under imperfect
information as well as endogenous bankruptcy caused by a combination of firm-level shocks in

export income and the bank’s lending decisions based on firm characteristics.®

My model predicts that a firm’s credit constraint has a negative impact on its export
propensity, especially if the firm is in the intermediate productivity range. The empirical section
of this chapter distinguishes between two types of external financing: (1) the financing for
working capital and unexpected liquidity shortage with bank overdraft facilities and (2) the
financing of investments and longer-term costs with bank loans. The results of the empirical

estimation suggest that having access to overdraft facilities increases a firm’s likelihood to

2 Both Chaney (2005) and my model assumes that firms can borrow to cover fixed costs of production for domestic
market at zero interest rates.

3 Chaney (2005) does not model external financing. In Manova (2008) and Mufls (2008), firms are assumed to
default at an exogenous rate /1]- that only varies across countries. My model allows for a more realistic assumption,

where the firm’s default probability depends on its productivity and net worth and thus, allows for different default
probabilities across firms with different characteristics. Suwantaradon (2008) does not model firm’s default on
debts. She also assumes that every firm can borrow at the risk-free interest rate and thus, does not model firm’s
financial constraints in terms of the differential interest rates they face when borrowing.



export, but access to loans does not significantly affect a firm’s export propensity. Furthermore,
the empirical results also confirm the heterogeneous effect of access to credit: the positive effect
of access to overdraft on export likelihood is only present for firms in the intermediate range of

productivity.

Il. Literature Review

The literature relevant to this chapter comes from two branches: the literature on exporting by
heterogeneous firms with costs of entry into the export markets, and the literature on the effect of
firm’s financial constraint on firm’s investment and export decisions. Throughout this chapter,
the term “sunk export (entry) costs” refers to a one-time fixed cost of entry that firms need to pay
to start exporting. This fixed cost of entry into exporting will become sunk once it is paid.
Similarly, the term “sunk costs of operation” or “sunk costs of beginning production” refers to a
one-time fixed cost that the firm has to pay in order to begin operation; this entry cost will

become sunk once it is paid.

Melitz’s model (2003) introduced a framework of international trade with heterogeneous
firms under monopolistic competition and differentiated goods that has been widely adopted.
Melitz (2003) predicts a self-selection effect where firms with the highest productivity export,
firms in the intermediate range of productivity sell only in the domestic market, and firms with
the lowest productivity do not produce. This prediction of self-selection into exporting has been
tested by a number of empirical studies, most of which find supporting evidence. For example,
Kimura and Kiyota (2006) analyzed panel data of Japanese firms and found evidence that the
most productive firms engage in either exporting or foreign direct investment (FDI), and the least
productive firms focus only on domestic market. Arnold and Hussinger (2005) find a causal

relationship from high productivity to entry into foreign markets among German manufacturing
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firms. Positive effects of productivity on a firm’s probability to export were found in Colombia
and Morocco (Clerides et al. 1998), and in nine sub-Saharan African countries during the period
1992-1996 (Van Biesebroeck 2005). On the other hand, no self-selection effect into exporting
was found for the UK manufacturing sector in the period 1989-2002 (Girma et al. 2004), in
Indonesia during the period 1990-1996 (Blalock and Gertler 2004) or in Mexico during 1986-
1990 (Clerides et al. 1998). Bernard and Jensen (2004) find that firm heterogeneity is substantial
and important in the export decision: firms that have larger size, higher labor quality, or product
innovation are more likely to self-select to become exporters. However, firm productivity is
found to have no significant effect on the probability of exporting in the specification preferred
by the authors. Rankin (2005) investigated firms’ export decisions using panel data of
manufacturing firms in five African countries (Kenya, Ghana, Tanzania, South Africa, and
Nigeria). He finds that firm size is a robust determinant for the firm’s export participation
decision, but productivity is not. Nguyen and Ohta (2007) also find productivity to be

insignificant in determining export propensity.

In contrast, several studies have looked at the reverse causation direction, i.e., the learning-by-
exporting channel, or both the selection and learning-by-exporting channel. The empirical
evidence for learning-by-exporting has been mixed and is weaker than empirical support for
selection into exporting. Kimura and Kiyota (2006) found evidence of learning-by-exporting;
their results indicate that exports and FDI appear to improve firm productivity once the
productivity convergence is controlled for. De Loecker (2013) also finds evidence of learning-
by-exporting for Slovenian manufacturing firms during the period 1994-2000. On the other

hand, Wagner (2007) provides a survey of the literature and reports strong evidence of self-



selection across a large number of countries and industries, but concludes that there is not

necessarily a learning-by-exporting effect.

In addition to firm heterogeneity, other authors have focused on the role of sunk entry costs in
exporting. Most studies confirm that there are significant sunk costs associated with entry into
exporting. Roberts and Tybout (1997) model how firm (profit) heterogeneity and sunk costs of
entry into the export market affect firms’ decision to export. Based on this theoretical model, a
dynamic probit regression is run with the dependent variable being the firm’s current export
status and the independent variables being the firm’s export participation in previous years and
firm characteristics. They find a significant effect of sunk entry costs with prior export
experience being estimated to increase the probability of exporting by as much as 60 percentage
points. Bernard and Jensen (2004) find that exporting today raises the probability of exporting
tomorrow by 39 percent for U.S. manufacturing firms. Girma et al. (2004), and Nguyen and Ohta
(2007) find past export participation to be positively correlated with export propensity for the
U.K. manufacturing sector in the period between 1989 and 2002 and for Vietnamese firms in the

period of 2002-2004.

In the finance literature, there have been many studies of firms’ access to financing and the
implications of firms’ financial constraints on firm investment, growth, or innovation. Most of
these studies find a negative impact of financial constraint on firm’s investment, growth, and
innovation. For example, Becchetti and Trovato (2002) find that small surviving firms have
higher than average growth potential, but this potential is limited by the scarcity of external
finance and lack of access to foreign markets. Scellato (2007) finds that financial constraints

negatively affect Italian firms’ ability to generate patents.

10



While the majority of studies on firm financial constraints have focused on the impact of
financial constraint on firms’ growth, investment, and/or innovation decisions, some recent
studies have begun to examine the role of financial constraint on firms’ exports. Garcia-Vega
and Guariglia (2012) extend the Melitz (2003) model by incorporating a new dimension of firm

heterogeneity: random income volatility, o €[0,0).* Their model predicts that it is more costly

for more volatile firms to obtain external financing from banks. Also, assuming that demand
shocks in the national and international markets are negatively correlated and the fixed costs of
exporting are not too high, firms with higher national income volatility are more likely to export
than those with low national income volatility because trade helps these firms to reduce their

probabilities of bankruptcy.

Pratap and Urrutia (2004) study the balance sheet effects of the 1994 Mexican crisis. They
build a dynamic model where firms are heterogeneous in productivity, capital stock, and level of
foreign debts, and firm productivity follows a first-order Markov process. The authors impose
financial market imperfections by assuming that firm investment can only be financed with
internal funds or from the international financial market. As a result, their model predicts a
positive correlation between foreign debts and exports, and between capital and exports. Using
panel data of Mexican firms, Pratap and Urrutia observe that large firms get larger loan amounts
at lower interest rates prior to the credit crisis. They also observe that the loan interest rate is an

increasing function of the size of the loan.

4 Specifically, a firm’s income in period t is given by Z,(c) p(@)Y(@) where p, vy, ¢ and Z, are price, firm’s

output, firm productivity, and the firm’s demand shock. Z, follows a normal distribution with mean equal to one and
standard deviation o .
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On the theoretical side, Chaney (2005) is the closest to my model. Chaney extends the Melitz
framework by incorporating randomly drawn liquidity shocks. Under these assumptions,
compared to Melitz (2003), the most productive firms are further partitioned into the most
productive firms that can export because they generate enough liquidity from domestic sales to
overcome liquidity constraints, and the less productive firms that would find it profitable to
export but cannot because of liquidity constraints. This prediction is in line with the empirical
facts that few firms export, and that exporters are typically not liquidity constrained. Chaney’s
model also predicts that the scarcer the available liquidity and the more unequal the distribution
of liquidity among firms, the lower are total exports. It should be noted that there is no
borrowing channel in the Chaney model, where firms can finance (fixed) costs of exporting with

only their internal funds, while my model allows for borrowing from banks.

Manova has been pursuing the topic of the impact of credit constraint on exporting under
extensions of the Melitz (2003) framework. However, her focus is on the sector and country’s
comparative advantage in terms of financing rather than on firm-level financial constraints (see
Manova 2008, 2013). Sectors are different in terms of tangibility and need for external finance,
and countries are different in terms of financial development. Manova defines “financially
vulnerable” sectors as those with a greater need for external finance and/or those with fewer
tangible assets. Credit constraint has a negative impact on exports, affecting only the extensive
export margin (whether a firm exports, the number of export destinations, and the number of
export varieties) if firms face credit constraint only in financing fixed costs of exporting. If firms
face credit constraint in financing both fixed costs and variable export costs, credit constraint
will affect both the extensive and intensive margins of exports. Manova predicts that the negative

impact of credit constraint on exporting is higher in countries with lower levels of financial
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development, and in more financially vulnerable sectors. Manova (2013) tests her predictions
with unidirectional bilateral exports for 107 countries and 27 sectors over the 1985-1995 period

and concludes that the regression results support her hypotheses.®

Mudls (2008) seeks to analyze whether there is any interaction between firm-level constraints
and exporting. Her model combines the Chaney (2005) model and the external financing element
from Manova (2008). Specifically, firms have three sources of liquidity to finance the fixed costs
of exporting: internal financing and exogenous random liquidity shocks as in Chaney (2005) as
well as external financing as in Manova (2008).6 Muils’ predictions are a hybrid between those
of Chaney (2005) and Manova (2008). In particular, her model predicts that (1) there are firms
that would find exporting profitable but are prevented from exporting because of credit
constraints, (2) more productive and less credit-constrained firms will export to more
destinations and to relatively smaller markets, and (3) an appreciation of the exchange rate
between the domestic and the foreign currencies has three effects: (a) existing exporters become
less competitive and reduce their exports, (b) the least productive existing exporters stop
exporting, and (c) the most productive constrained non-exporters start exporting. Mudls then

tests her model’s predictions with a data set of Belgian manufacturing firms. She uses the Coface

°> Her main measure of a country’s financial development is the amount of credit by banks and other financial
intermediaries to the private sectors as a share of GDP. Other measurements of financial development that are used
for robustness checks are repudiation of contracts, accounting standards, and risk of expropriation. A sector’s need
for external finance is the share of capital expenditures not financed with cash flow from operations for the median
firm in each industry. A sector’s asset tangibility is defined as the share of net property, plant and equipment in total
book-value assets for the median firm in the sector. These industry measures are constructed from U.S. data.

& As in Chaney (2005), Mulls assumes that there is no liquidity constraint for firms to finance their domestic
production. It is also assumed that firms can finance the variable costs of exporting internally. External financing is
modeled as in Manova (2008). The external credit constraints are modeled with two parameters: ts, the proportion of
fixed costs of exporting that firms have to pledge tangible assets as collateral in sector s; and 4, the level of financial
contractibility which varies across countries.
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score as a measure of credit constraints.” Her empirical results confirm the model’s second and
third predictions. However, for the regression of the propensity of becoming a new exporter that
is used to test the first prediction, although the impact of firm productivity (log TFP) and firm
size (log employment) are found to be significantly positive, credit constraint is found to have an

insignificant impact on firms’ export propensity.

Suwantaradon (2008) also assumes heterogeneous firms (with a random draw of
productivity), but assumes a different production function where capital is the only input.2 A firm
finances capital with its own net worth and one-period debt. Firms, however, can only borrow up
to a fixed multiple of their net worth. This fixed multiple is identical across firms and is
interpreted as representing the degree of financial frictions in an economy. With this assumption,
the borrowing constraint that firms face depends only on net worth and not on other factors such
as firm productivity. Suwantaradon’s model predicts that under financial constraints, even
among a group of firms with the same productivity level, firms that are more financially
constrained operate on a less efficient scale and, as a result, may no longer find operating and/or
exporting profitable. Furthermore, financial frictions can have persistent impacts on firms’

dynamics. Productive firms with very low starting net worth will never accumulate enough to

" According to Mudls, Coface International is a credit insurance company that provides credit information and
insurance services. The company manages an international buyer’s risk database on 44 million companies. The
Coface score is constructed by Coface International as a bankruptcy measure. The Coface score ranges from 3/20 to
19/20. Coface International separates firms into three categories based on their scores: “maximum mistrust” (3 to
6/20), “temporary vulnerable” (7 to 9/20) and “normal to strong confidence” (10 to 19/20)

& The production function is as follows: for a domestic firm, y, =z, Max{kt —f ,O}; for an exporter,

Y. =7, Max{kt —fe—fx ,0} where Y, , Z,, kt , f dand f *are firm’s output, productivity, capital, fixed
costs of domestic production and fixed costs of exporting respectively. Capital stock is determined as: Kk, =1, +b,

where it is the amount of internal financing and bt is the one-period debt.
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overcome credit constraints and therefore, will never start operating and exporting even if they

are very productive.

Regarding the empirical literature about the impact of credit (financial) constraint on firms’
exports, Campa and Shaver (2002) uses a panel of Spanish manufacturing firms in the 1990s to
test the effects of firm financial constraints on export status. They find that exporters face less
severe liquidity constraints and have more stable cash flows than non-exporters. They interpret
this as evidence for causality from export status to liquidity constraint as foreign sales help firms
relax the liquidity constraint. It should be noted that Chaney (2005) argues that since Campa and
Shaver find that export intensity does not matter for liquidity constraint, their empirical results

actually point to the causality direction from liquidity constraint to export.

Correa et al. (2007) find that having loans increased Ecuadorian firms’ exports. However, this
result should be taken with caution since Correa et al. do not control for the role of sunk entry
costs in exporting. Zia (2008) uses a different approach to identify the impact of firm-level
financial constraint: the natural experiment approach. She studies the impact of the Pakistani
government’s removal of subsidized export loans. Zia finds that after the policy change,
privately owned firms experience a significant decline in their exports, while large and publicly
listed firms were unaffected. There was no evidence that less productive firms are more affected
by the removal of loan subsidies. On the other hand, large firms, firms in corporate networks, or
firms that have relationship with multiple banks are better in overcoming their financial

constraints.

In the macroeconomics literature, there is a large literature on the impact of liquidity

constraints or financial frictions. For example, Mendoza (2010) models collateral constraint in an
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equilibrium real business cycle model to explain sudden stops in emerging countries following a
severe financial crisis. Gertler et al. (2007) find that financial frictions explain half the decline in

economic activities in Korea during the financial crisis of 1997-1998.

Since the empirical part of this chapter uses proxies for firm-level credit constraint, | would
like to mention measures of firm-level constraints that have been used in the literature. These
measures can be grouped as follows. First, there is a large literature started by Fazzari et al.
(1988), that identifies financially constrained firms by testing whether, after controlling for other
variables, financial variables that capture the availability of internal sources of finance and the
net-worth position of firms, such as cash flows, would have a significant effect on investment
decisions for firms that are thought (a priori) more likely to face information and incentive
problems. The theoretical rationale behind these analyses is that firms that suffer from more
asymmetric information problems are more sensitive to variations in their net worth or changes
in the availability of internal funds. This approach often faces a critique that the financial
variables may capture the effect of unobserved investment opportunities instead of financial
constraint. The second approach is to use financial variables from firms’ balance sheets (such as
cash flow, leverage ratio, liquidity ratio, etc.) to proxy for financial (credit) constraint. The third
approach is to use indicators that capture access to loan, etc. as proxies for firms’ credit
constraint. The fourth approach is to use a firm’s subjective report of considering credit access as
one of the biggest obstacles. In this chapter, I will use the third approach, but instead of looking

just at access to bank loans, 1 will also look at access to overdraft facilities.®

® The data set of Ghanaian firms that | use in the empirical estimation has many missing values in investment, and
does not have enough balance sheet variables (such as cash on hand, financial assets) to code balance sheet measures
that can proxy for firms’ credit constraint.
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I11.  Theoretical Model

My model shares several similarities with the models in Melitz (2003) and Chaney (2005):
constant elasticity of substitution (C.E.S) preference, firms that are heterogeneous in
productivity, and a market equilibrium characterized by the zero-profit condition and the free-
entry condition. However, in my model, firms are also heterogeneous in two other dimensions,
their liquidity and collateral. Thus, while the segmentation of firms into non-producer, domestic
producers, and exporters in Melitz’s model is only based on productivity, the segmentation of
firms in my model is not only based on productivity but also on firm’s liquidity and collateral. In
addition, I also introduce an exogenous income shock to exporters, which can be caused by a
shock to the demand for the exported variety, a feature that is borrowed from Garcia-Vega et al.
(2012).1° This shock allows me to achieve a more realistic equilibrium where because of the

uncertainty at the lending time, banks still lend to some firms that end up going bankrupt.

1. Consumers (Demand)
There are two symmetric countries. In each country, the preferences of a representative

consumer are given by the following intertemporal utility function:
U, :I(XOt +logY,)e dt
0

where £ is the discount factor, xo is the consumption of a numeraire good, and Y, is an index of

consumption of the differentiated products that reflects consumers’ taste for varieties in period t.

10 Garcia-Vega et al. (2012) assume that the standard deviation of the shocks varies across firms and such, represent
firm’s income volatility. On the other hand, my model assumes that firm’s income shock is a random draw from a
common normal distribution, i.e. the standard deviation of firm’s income shock is the same for every firm.
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M, 1/ p
Y :|: [ yftdzj|
0

with 0 < p <1, Yy, is the quantity of variety z of the differentiated product demanded by
consumers in period t, Mt is the mass of firms in the stationary competitive equilibrium,

and ¢ =1/(1— p) is the elasticity of substitution among varieties.

The aggregate price index for the differentiated product is a weighted price index of the prices of

each individual variety p, ,:

M, 1/(-4)
PY,t = |:I p;t"dz}
0

The aggregate expenditure, R,, is normalized to one, and the demand for variety z in period t can

be expressed as follows:

_ Pu 2.1)
yz,t - PYl’_t# '
2. Firms

For simplification of notation, I omit the firm and time subscripts (i and t) in this section. In
terms of notation, the superscripts D and X refers to the domestic market and the foreign market

respectively.

2.1.  Firm production
In each country (home or foreign), there is a continuum of firms. There are three sources of

heterogeneity among firms: (1) their level of productivity ¢, (2) exogenous liquidity
endowmentn, and (3) collateral value A, ¢,n, AeR". lassume ¢ ,n, A are independently

distributed with joint distribution F(p,n,A) and density f(¢,n,A) = f(¢)g(n)k(A) where f(¢), g(n)
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and k(A) are density functions for productivity, liquidity endowment, and collateral respectively,
and F(p), G(n) and K(A) are the respective cumulative distribution function, hereafter referred to

as c.d.f. All of the three distributions are known to both firms and banks.

Both domestic and exporting firms are hit by exogenous death shocks with probability p every
period. In each period t, if firm i decides to export, it will face an export income shock zit

(domestic production involves no income shocks). The income shock follows a normal
distribution N(1 o*) which is left-truncated at zero. In other words, the distribution of the

income shock is common across firms and across time periods. This distribution is known to
everyone in the economy, including the firms and banks. The export income shock can be
thought of as a shock to the price of the exported goods caused by a reduction in foreign demand
for those goods. When the firm makes its export decision in period t, it knows its productivity

shock for that period but it does not know the export income shock for that period yet. To

operate, potential entrants have to pay a sunk entry cost f °to start operation. If a firm wants to

enter the export market, it has to pay a sunk entry costs in exporting f ® to start exporting.

The firm production function is as in Melitz (2003):

ID((D):CUfD + yD(Q))

IX(Q):WfX +yx(¢)
®

where | is labor, y is output and «f is the fixed costs of production. In the production functions

above, a firm’s productivity ¢ is just the inverse of its marginal costs. A higher productivity is
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equivalent to having lower marginal costs. To produce the same amount of output (y), a more
productive firm will need less labor than a less productive one.

As common in the literature, exporting is assumed to be subject to iceberg transportation costs
such that for each 7 units of the goods that are shipped abroad, only 1 unit arrives. Profit
maximization leads to the following pricing rules that equate marginal revenue and marginal cost

in the domestic and in the foreign markets:

p°(p) =2
Yo
0 (p) =2
PP

where @ is the common real wage rate in the home country. The optimal pricing rule implies
that more productive firms charge a lower price both domestically and abroad since they have

lower marginal costs.

Revenue from selling in domestic market and from exporting for a firm with productivity ¢

r° =R(Pp@)"" = (Ppp)*”

X -4 D
r*=z"r

Since u>1, both revenue from domestic sales and from exporting are increasing in firms’

productivity levels. Intuitively, more productive firms sell more since they charge lower prices,

and these more productive firms also have higher revenue.
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2.2.  Firms’ Decisions

Firms can borrow at zero interest rate to cover the fixed costs of production for the domestic
market (of ©). However, if they want to export and their liquidity is lower than of * , they face a
cash-in-advance constraint for exporting in each period. If these firms decide to export, they have
to borrow from banks a loan equal to the fixed costs of exporting («f * ) at an interest rate r
where r > ro, the interest rate on riskless assets.'* To make the analysis simple, | assume that the
liquidity of a firm is fixed, i.e. firms cannot add their profits to the stock of liquidity but just
distribute all the profits as dividend payments. At the end of the period, if paying back the loan
makes the firm’s net worth negative, the firm defaults, exits, and the bank gets the firm’s net
worth and collateral at that time. Otherwise, the firm will pay back the original loan amount plus

interest.

Profits from selling in the domestic market, hereafter called domestic profits, are:*?

—D

a)*yD((/’@D)_wazrD((/’,(o )—Ct)fD (22)
M

z° =p°(p)y°(p,0°) -

where u=1/(1-p), r°(p,»") is domestic revenue, and @ " is the productivity cutoff that

solves z° =0. It can easily be seen that domestic profit is increasing in productivity. This

1 Since lending to exporting firms involve a risk that some firms may default, the interest rate that banks charge on
these loans are higher than the interest rate on riskless assets.

12 The firm’s income from domestic production is:

0*y° (0, 0°) r°(p.0°)

1°=p°(p)y° (0. 0°) - af ® +(L+r)n= f ® +(@1+r1)n

However, firm profit, in this paper, is the extra income the firm earns compared to its outside opportunity of not
operating, (L+ry)n.
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implies that every firm that has a productivity draw less than the cutoff @ °will exit the market

immediately while every firm with productivity above this cutoff will produce (at least) for the

domestic market.

Let @ **N® be the productivity cutoff that solves:

E(r*) = pX (0 )y (0" )~ 2T @PT) gy gy
v 2.3)

X — X,NB
:M_(H r,)af X =0

where E is the expectation operator.** As is common practice in the trade literature, | assume the

fixed costs and iceberg transportation costs are such that ° <@ *""® . Under this assumption,

firms with ° <@ <@ *""® will produce only for domestic market regardless of the level of their

liquidity n and collateral A. These are unconstrained domestic producers because they would not

export even if the loan for export has zero interest rate.
Firms with n >aof * and ¢ > *"®will find it profitable to use their own liquidity to finance

fixed costs of export.” They also earn the riskless interest rate on the remaining liquidity after

paying for the fixed costs of exports. Thus, their income in period t is:

13 Again, this cutoff is deduced by equating the firm’s expected income for non-borrowing exporting with its outside
opportunity of producing for only the domestic market.

“Laf * > of P

14 Specifically, as shown in Melitz (2003), @ *""®> @°® if and only if 7
15 The costs of using firm’s own liquidity to cover fixed costs is the forgone interest earned at the riskless interest
rate ro while the costs of borrowing from banks are the interest payments at the loan interest rate r > ro. Therefore,
given that it has enough liquidity to cover fixed costs, a firm will always prefer using its own liquidity to borrowing
from the bank. This assumption is based on the “pecking order” theory which claims that because of asymmetric
information, new equity-holders and new debt-holders do not have as much information about the firm as the firm
itself. To account for these uncertainties, these people will expect a higher rate of return on their investments than
the opportunity cost of internal funding. Thus, firms will prefer internal funding than external financing.
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The probability that a non-borrowing exporter does not survive the export income shock is:

* X — X
chvNB:Probabinty{;zf’+zitpx(¢,r)yx(¢,¢7x)—“” y_ (9.0 )+(1+r0)(n—a)fx)<0
9

ot *y* (0,57) o — A+ 1,)(n - of X)—zzD}
p (@, 7)Yy  (0.0")
:q{wr*yx (0.7) /9~ (+ 1)~ 0t ) - 2° —1}
o™ (¢, 7)Yy (0.0")

= Probability[zit <

(2.5)

where @ is the c.d.f of the standard normal distribution that is left truncated at —1/ o (since z,

follows a truncated normal distribution N (1, %) which is left truncated at zero).
Firms with n <ef * that find borrowing for exporting profitable will borrow to export. If they

obtain a loan from the bank at the loan interest rate r, their income would be:

* X —X
18 = 2% + 2, p* (@, D)y (0 0 * ) — 22 y;”"p )—(1+r)cofx+(1+r0)n

Let »**® be the productivity cutoff that solves
* X X
E(r*®) = p* )y (9) - 2= LD @iyt =D i X 20 (2.6)
(4 H

Firms with n <aof * and ¢ <@ *® will produce only for the domestic market. Note that
2% >p""® so firms with n < af *and @ *"° < ¢ < @ *® are credit constrained firms because

if they have enough liquidity to cover fixed costs of export, they would have found it profitable
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to export. Also, note that the cutoff @ *® is a function of the loan interest rate that the bank

charges to a firm.

Next, | solve for the export decision for firms with ¢ >@ *®and n < of * . These are the firms
that have an incentive to export but will have to decide whether to borrow for export. Suppose
that the bank offers firms a fixed loan amount equal to «f * at interest rates that differ across the
firms, depending on the bank’s evaluation of the firm’s probability of defaulting on loan. In
period t, for a firm i that gets a loan from the bank at an interest rate r,, the probability of default

is:

q)(CDit’aD’(EX'B'rit’nit)

* X —X,B
=P[ﬂD(w,aDHzan(qo,r)yX(co,aX)—“” y f’“’ )—(1+r)wa+(1+ro>n30]

X * X _ D
:P(zits(1+r)a)f (l+r(;))>?;x(a)2' vy lp)-x ] e
o Q+n)ef* —Q+r)n+(wr*y* 1p)—7° -1
p*y*o

EcI)X,B

where again, ® denotes the c.d.f of a standard normal distribution left-truncated at —1/ o . It can
be shown that the probability of default is decreasing in firm liquidity and under certain
conditions, decreasing in firm productivity.'®

Firms with ¢ > *® and n < of * will decide to export in period t if the expected discounted
profit from borrowing to export, V*B, is greater than or equal to the expected discounted profit

from producing domestically, VP. Since the liquidity endowment, productivity and market

16 See Appendix C for the proof.
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structure do not change over time, a firm that decides to borrow to export in period t will still
decide to borrow to export in the following periods given that it survives the exogenous death
shock and has not defaulted on a loan. Similarly, a firm that decides to produce only
domestically in period t will continue to produce only for the domestic market in the following

periods given that it has survived the exogenous death shock in previous periods.

Recall that g is the discount rate. Let V,**® and V,” be the firm’s expected value at time t of

borrowing to export and of producing only for domestic market respectively. Then:

X.B _ 1 D X x_a)T*yX_ _ X _fex
V, (n’(p’r“)_l—ﬁ(l—p)(l—@”){ﬁ +py p L+r,)af +(1+r0)n} f
D _ 1 D
VO () = [7° + @+ 1)n]

where f ®is the sunk cost of entry into the foreign market and

a)*yD(QaD) —C()f D

z° =p° (@)Y’ (0. 0°) -

- pa-plk
BlL-p)

It can be shown that when ® < , productivity is positively related to export

propensity (see Appendix C). Specifically, among firms with ¢ > *® and n < of *, the more
productive the firm is, the more likely it will borrow to export. It can also be shown that when

@ {ﬁD +(1+ ro)n}
¢ p Yo

with ¢ being the p.d.f of the truncated normal standard distribution which

is left-truncated at —1/ o, a firm with higher liquidity level will more likely borrow to export.?’

17 Detailed proof can be found in Appendix C.
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This is because a firm with a higher liquidity level can earn more from the interest rate payments

to their liquidity and thus, more likely to avoid bankruptcy if it borrows to export.

Note that since @° <@ *"® <»**®(r,) for any positive loan interest rate r, , the model

it

implies that all exporters also produce for the domestic market.*®

3. Bank’s Lending Decisions

| assume a competitive banking industry in which banks make zero profits. A representative
bank offers a fixed loan amount, of * . The bank observes the firm’s liquidity level and collateral

but does not observe the firm’s productivity. However, the bank forms an evaluation of this

productivity as a function of the firm’s characteristics:

o° = 1(2)

where Z is a vector of firm characteristics. Based on this evaluation, the bank expects the
probability of default for the firm to be ®*®(p®,n). To keep the model general, | do not specify

the elements of Z in the model but in the empirical section, | will estimate the determinants of

credit constraint (access).

For firm i in period t, let z>®®"" be the cutoff export income shock such that a shock less

than z2 " will cause a borrowing exporter with productivity ¢® and liquidity n to go

B, Default

" solves:

bankrupt. Then z,

18 One objection can be that in reality, we may have a corner solution where some firms serve only the foreign
market. However, in the empirical estimation, | analyze a panel data of Ghanaian manufacturing firms that has only
2% of the firms serving only foreign markets without serving the domestic market. Therefore, | consider the
implication of the model that all exporters also serve domestic market to be reasonable.
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X

DY @+r)n—(+r)af X =0 (2.8)

1% (2,0 ) =7" + 2, p*y" -
Let 22" be the lowest export income shock below which the firm’s net worth becomes

negative. Then z>™" solves:

wr*y*

1 %8 (z,, 0% n)=7" +2,p"y" - +@+r)n=0 (2.9)

Let E, [I X8 (®, n)|defau|t] be the bank’s expectation of the firm’s net worth (excluding
collateral) in the next period if the firm suffers from a bad export income shock and has to
default. This expectation is based on the bank’s prediction of firm’s productivity ¢® and the

firm’s liquidity stock n. Note that the firm’s liquidity is observable to the bank but the firm’s

productivity is not.

_B,Defauh

it

* X
DTV L+ ro)n}l(z)dz
MU
where 1(z) is the density function of the export income shock assumed as above to follow a

truncated normal distribution N (1, o2) left-truncated at zero.

For firm i that comes to borrow for export in period t, the bank will choose a loan interest rate
rit such that its expected return from lending equals the expected returns if the firm had invested

in riskless assets:

(Lt rp)af X = [L— @B (8, ML+ 1 )af X +D*B (0 n){E, |1 ¥® (0%, n)|default |+ A, } (2.10)
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The left-hand-side (LHS) of the equation above is the return on riskless assets. The right-
hand-side (RHS) consists of the expected repayments to the bank if the firm does not default (the

first term on the RHS) and the expected collection the banks can make if the firm defaults (the

second term on the RHS). E, [I B (", n)|defau|t] is increasing in the (bank’s evaluation of) firm

productivity level and liquidity level.”® As shown earlier, ®*® (¢°, n)is decreasing in both the

firm’s liquidity level and the bank’s evaluation of the firm’s unobserved productivity. Therefore,
it is obvious from the equation above that the bank’s loan interest rate to the firm is decreasing in
the firm’s collateral value, in the firm’s liquidity level, and in the bank’s evaluation of the firm’s

unobserved productivity.

As a summary, the segmentation of firms predicted by the model can be summarized in

Figure 2.1, which is drawn holding collateral fixed. The graph holding liquidity fixed would be
similar. Firms that have productivity less than the cutoff @ ° do not operate at all (regardless of
their liquidity and collateral) since they are not profitable. For firms that have sufficient liquidity
(n) to finance the fixed costs of exporting, the productivity cutoff for exporting does not depend

on liquidity n or collateral A. For these firms, the decision to export depends only on productivity

and not on financial factors or collateral capability. For firms with insufficient liquidity, i.e.,
firms with n < of * | the productivity cutoff for exporting depends on both the firm’s liquidity
and collateral. Specifically, this cutoff is lower for firms with higher liquidity and/or collateral.
In other words, for firms with insufficient liquidity, the importance of productivity on export
decision is reduced as the export decision also depends on financial factors and collateral

capability. The segmentation just described can be summarized in Figure 2.1. To achieve

19 See proofs in Appendix C.
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analytical equilibrium solutions, I will assume that on average, the bank’s expectation of the

probability that a firm defaults is correct, i.e. equal to the actual probability of default.

4, Aggregation

Denote M as the mass of firms in the equilibrium. Let M ® be the number of firms in the
home country that produce domestically only. Let M *® be the number of borrowing exporters
and M *"® e the number of non-borrowing exporters. As in the Melitz (2003) model, in
equilibrium, the weighted average productivity of all firms in the home country (including both

domestic and foreign firms) with the weight being the relative shares of firm outputs is:

1

5 :{ﬁ[M D(&D)y—l + M X,B(z_—laX,B)y—l + M X,NB(T—laX,NB)y—l]}’u_l (211)

Aggregate variables can be expressed as a function of this average productivity:

popmuewn L (2.12)

PP
Q=M""q(p)

The equilibrium is characterized by two equilibrium conditions: the zero cutoff profit
conditions (ZCP) and the free entry condition (FE). The ZCP in the domestic market solves for
the productivity of the “marginal” firm in the domestic market whose profits from domestic sales
are exactly zero. Since profits are increasing in productivity levels, all firms with productivity
below this cutoff will not produce at all and all firms with productivity above this cutoff will
produce. Similarly, the ZCP condition for exporting solves for the export productivity cutoff

where only firms with productivity equal or above this cutoff will export. Finally, the free-entry
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condition ensures that ex-ante expected profits from entering the market is driven down to zero
since as long as expected profit is positive, more firms will enter which increases competition
and drives the expected profits down until it comes to zero at which point a potential entrant is

indifferent about entering the market. 2

z°(p°)=0
”X,B[ax,B(n’ A)]=O
XN (G XN Z

Let ° () be the equilibrium distribution of productivity levels for incumbent firms, i.e.

firms that are productive enough to stay in the market, then »°(¢) is the conditional distribution

of f(p)on [p°,):

f (o) - )

— o, fp20

y° (@) =11-F(@")
0 otherwise

- - X’NB _ f(¢) - -y - - - - - -
Similarly, y*™ () = 1 F (558 F ) is the equilibrium distribution of productivity levels for
J— ¢ '
non-borrowing exporters, and »*® (p) = () is the equilibrium distribution of
1-Flg*®(n, A

productivity levels for borrowing exporters.

20 In the Firm’s Decision section, we can see that (ZX B is a function of the bank’s loan interest rate, rir. On the other

hand, by assumption, ri is a function of firm collateral, liquidity and the bank’s evaluation of the firm unobserved
productivity. Given our assumption that the expected value of the bank’s valuation of firm productivity is equal to

the firm’s real productivity, (ZX’B is a function of n and Ai; only.
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0 otherwise
f(p) . —D X
— if p>¢ "~ and n < of
7B (p.n, A)=<[1-F(p % (n, A)IG(af *)
0 otherwise

Using these conditional distributions, we can rewrite the three aggregate average

productivities in terms of the corresponding productivity cutoffs as follows:*
1
¢° = [I%’o 0" y° (p)dp it
1
70 = [ e 0 (@)

1
58 = [ et [ 0B (un, At g (n)K(A)dndA
Thus, the zero-profit conditions can be written as:*

7°(p) =k "a(@”, p)

XNB X,NB "‘)

(@) =af *q(p

21 Note that the segmentation of firms into non-borrowing exporters and borrowing exporters not only depends on
firm productivity but also depends on firm liquidity level. However, because | have assumed the distributions of
liquidity and productivity are independent of one another, | can define the aggregate average productivity for
domestic producers and for non-borrowing exporters independently of the liquidity level.

22 Since (L+ r)nis the deposit and interest earnings on firm liquidity that the firm would earn regardless of

whether it produces or not, firm profit should be considered against this opportunity cost. Therefore, a firm profit is
defined as its revenue from selling products net its labor costs and fixed costs and net the loan payments (loan
amount plus interests) if the firm borrows to export. With this definition of profit, all of the aggregate profits can be
written as functions of productivity cutoffs and fixed costs of production.
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7P (p)=af “h(p™®,p)
where q(¢°,9)=[p/9°1"" -1, a(e*"*,p) =[p/p*"*1** -1, and
@23 =] [ {312 (A" -1+ (@0, Alg(k(AdndA
This implies that average aggregate profit can be expressed as:
Z=7°(@°)+ p N (@) + p P () (ZCP)
= of °k(@",§) + Pk *k (@, 5) + P ek (G, 5)

B

where p*™® and p*® are the ex-ante probability that an operating firm will export without

borrowing, and the ex-ante probability that an operating firm will borrow to export, respectively.

These probabilities are calculated as follows:

pxne _f-F@ )6 )]
1-F(p°)

X,B _ G(af X)

1 FP) i1 -Flp* 2 o, Ak Aydnda

where F and G are defined above as the cumulative distribution functions of productivity and
liquidity. The ex-ante probability an entrant is a non-borrowing exporter ( p*-®) is the

probability that an entrant picks both a draw of productivity that is greater or equal to the cutoff
for non-borrowing exporting and a draw of liquidity that is greater than the fixed costs of

exporting, conditional on having a productivity draw that is greater than the productivity cutoff

for operating (). Similarly, the probability an entrant is a borrowing exporter ( p*:®) is the
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probability that conditional on drawing a productivity level greater than the productivity cutoff
for operating (), an entrant draws a liquidity that is less than the fixed costs of exporting and

has a combination of liquidity and collateral such that it is profitable to borrow to export.

The ex-ante probability that one of the surviving firms will export is:

X,NB X,B

=p**+p

Let v, denote the ex-ante net value of entry and o denote the average present value of

operating firms. Free entry implies that potential entrants will enter the market as long as the
expected net value of entry is positive. Therefore, in equilibrium, the ex-ante net value of entry is

zero, hence called the free entry condition.

v, = Probability (firmsget a productivity draw high enough to stayin the market)*o — f® =0
or v, =[lI-F(@®)|* - f* =0

where o =Y"" [B(-p)|7

S — , Bis the discount rate, f°is the fixed cost of entry
1-p@1-p)

which is sunk thereafter, and p is the probability firms will be hit by a death shock in each

period. Thus, the free-entry condition can be rewritten as:

[1_ﬂ(1_ p)]f ) (FE)

7=
1-F(p°)

The (ZCP) and (FE) conditions determine the productivity cutoffs. The mass of firms in

equilibrium can be determined as:

R ol

(@) r@)
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where L is the country’s population. The mass of export firmsis p*M .

The model yields two predictions. The first prediction implies that access to finance, on
average, increases firms’ export propensity. This prediction is illustrated in Figure 2.1. For the
group of firms that does not have enough internal funds to cover the fixed costs of exporting but
is productive enough to be profitable from exporting, only some firms - those that have access to
bank financing - can export. This implies that access to bank financing should have a positive

effect on firms’ export status.

The second prediction is that the effect of access to credit on firms’ export propensity is
heterogeneous: access to credit has the most positive effect on export propensity for firms that

are in the intermediate range of productivity. For firms that have very low productivity levels,

i.e., less thangp *-\®

, Whether the firms have access to financing does not affect their export
decisions. In addition, the model implies that the cutoff productivity for exporting for borrowing

firms (@ ) is decreasing in productivity, illustrated in Figure 2.1 by the downward-sloping

curve of @ . This means that firms that are very productive are much more likely to be

profitable from exporting even when they have to borrow. For these reasons, access to credit
does not have much effect on the export decisions of the least and most productive firms, but has
most impact on the export decision of firms that are in the intermediate range of productivity.
Intuitively, the most productive firms can generate enough internal funds from their domestic
sales to cover most of the costs of exporting, so external financing is not as important for their
export decision. The least productive firms would not export even when there is no credit
constraint since these firms are not productive enough to be profitable from exporting. Therefore,

the group that is potentially most affected by having access to external financing would be firms
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in the intermediate range of productivity. These firms have the potential to gain profits from
exporting, but need external financing to export since they are not productive enough to generate
sufficient internal funds to finance exporting. In the empirical estimation, | will test the two

hypotheses above.

IV.  Empirical Testing

1. Credit Constraints in Ghana

Ghana is a country in West Africa with a population in 2014 of about 25 million. The period
1991-1997 was one of moderate growth rates for Ghana, with GDP growth averaging 4.3%.
Manufacturing was the second largest sector, contributing on average 10.1% of total value added
(International Financial Statistics). During the period 1983-1989, Ghana went through significant
trade liberalization and economic restructuring guided by an Economic Recovery Program (ERP)
under the IMF and the World Bank (1983-1986), and a Structural Adjustment Program (SAP)
starting in 1989. By the end of 1989, Ghana had a liberalized trade regime. The SAP also
included the Financial Sector Reform Program (FINSAP), the first phase of which was
implemented during 1989-1990. The FINSAP restructured distressed banks with government
taking over non-performing loans, eliminated government’s control over loan interest rates,
reduced state shareholdings in Ghanaian banks, and implemented changes in policy relating to
credit allocation (Aryeetey et al. 1994). In the year 1994, the second phase of FINSAP was
implemented with the major objective of privatizing the state-owned banks and developing Non-
Bank Financial Institutions to fill gaps in the financial markets not served by the banks. By the

end of 1994, Ghana had thirteen commercial, savings, development and merchant banks,
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together with rural banks that mainly served smaller loan demand.?® However, financial reforms
had not left much impact. The Ghana Stock Exchange (GSE) came into operation in 1990 and
the GSE remains an important source of funds for Ghanaian firms. In 1997, only 21 firms were
listed in the GSE. Aryeetey et al. (1994) concludes that despite the FINSAP and a program target

SME credits, SMEs in Ghana still faced credit constraint.

Empirical application of the chapter’s model requires a data set that satisfies the following
criteria: (1) the data set comes from a country where firms face financial constraints, (2) bank
credit is an important source of financing for firms, (3) banks make lending decisions based on
firm characteristics such as age, collateral, and evaluation of firm productivity, and (4)
significant heterogeneity among firms in terms of productivity or profitability is observed. The
first two criteria ensure that the ability to obtain bank credits is critical for financially constrained
firms to overcome their constraints. The last two criteria ensure that the data fit well with the
model’s assumptions. The Ghanaian firm data set used in this chapter is suitable since it satisfies

these four criteria as explained below.

First, there is empirical evidence that firms in Ghana do face substantial credit constraints.
Lack of access to financing, especially problems arising from imperfect information in the
lending and borrowing process, is likely to be most pronounced in developing countries where
gathering information is costly because of poor communications. In Ghana, an uncompetitive
financial market structure, lack of a central credit information system, lack of cooperation among

banks in sharing customer information, and weak enforcement of creditors’ rights result in severe

23 Commercial banks offer traditional banking services, with a focus on universal retail services. Merchant banks are
fee-based and focus mostly on corporate banking services. Development banks specialize in medium and long-term
finance.
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credit constraint. According to Aryeetey et al. (1997), “in Ghana as well as in Malawi, Nigeria
and Tanzania, most banks operated in an extremely constrained environment with
underdeveloped market-supporting infrastructure and a poor base of information. Lending
remained constrained, resulting in a low-lending trap despite excess demand for credit —
particularly by small-scale enterprises with good opportunities but insufficient collateral.” Steel
and Webster (1992) comment that for small firms that adapted to changes under the ERP
successfully, the most critical constraint was lack of access to finance for working capital and
new investment. In addition, most deposits into banks in Ghana are of a short-term nature. In
addition, “the enforcement of creditors’ rights is weak compared with the sub-Saharan African
average” (Buchs and Mathisen 2005).2* Because of these limitations, lenders favor short-term
debt to force borrowing firms to account regularly for their actions: Fafchamps et al. (1994)
commented that in Ghana and Kenya, “banks de facto limit themselves to overdrafts and to

medium term bank loans” (page 13).2°

With trade liberalization, one expects to see an increase in Ghanaian exports and in the

productivity of Ghanaian exporters as predicted by Melitz (2003)’s model and other following

24 Buchs and Mathisen (2005) provides a very detailed summary and statistics of the banking system in Ghana 1998-
2003. While not covered in the data set | analyze in this paper, this period directly follows the period | analyze 1992-
1997 and so many of the features of the banking system in Ghana outlined in Buchs and Mathisen (2005) are likely
to also apply to the period of my empirical application.

% According to Fafchamps et al. (1994), bank overdrafts are the biggest source of external finance to Kenyan firms,
and that Kenyan firms use their overdraft facility overwhelmingly to finance working capital. Two third of the firms
in their data set have at least one overdraft facility. Slightly more than half the case study firms hold a bank
overdraft but only one sixth have an outstanding bank loan. A loan-overdraft coupling package is common so that if
a firm cannot meet a loan payment, it can use the overdraft to temporarily cover the interest payment. While this is
just evidence of the role of overdraft in Kenya, the data set of Ghanaian firms that I analyze in this paper also
indicates that overdraft is much more common than bank loans for Ghanaian firms. Leith and Sdderling (2000) list
possible reasons for why Ghanaian banks mostly offer short-term or medium-term loans (instead of long-term loans)
including severe asymmetric information problems, weak enforcement of creditor rights, crowding out of credit to
the private sector by the Ghanaian government’s demand for funds to finance its deficits (the treasury bill rates have
been set at about “the same level to the lending rates since the beginning of the 1990s”), and the short-term
characteristics of deposits into banks with nearly 50 per cent of total deposits being demand deposits.
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studies. However, as my model also implies, productivity may not be the only factor that affects
export participation. Financial constraints may hinder productive but small firms from exporting.
Given that trade barriers were reduced significantly but the impact of financial reforms in Ghana
was still limited for the period 1991-1997, analyzing the Ghanaian data set for this period will

highlight the importance of access to financing in firms’ export participation.

As for the second criterion, Bigsten et al. (2003) document that African firms have to rely
mainly on internal funds or borrow from the credit market. They also find that “in Ghana, the
financial sector is the main source of external funds” and “though informal credit market is
viable in Ghana, it is relatively unimportant for the manufacturing sector.” This suggests that
using barriers to bank loan and overdraft to proxy for financial constraint, as is done in the

empirical section of the chapter, is appropriate for this data set of Ghanaian manufacturing firms.

The third criterion requires that in practice, banks do base on a firm’s liquidity measures such
as cash flows, proxies for productivity, and collateral in determining the firm’s ability to pay
back the loan. While there has not been empirical study of the correlation between a firm’s
liquidity amount and its chance of obtaining loans from banks in Ghana, a number of studies
have pointed out that banks’ lending decisions are based on some signal of productivity, such as
age or expected profitability, and collateral. For example, Storey (1994) and Berger and Udell
(1998) find that firms are more likely to get loans if they have collateral in the forms of tangible
assets. Bigsten et al. (2003) note that “in Ghana, 69% of the firms provided collateral for formal
loans and the collateral is on average 2.39 times the loan size.” Abor (2008) finds that in Ghana,
fixed assets are important in obtaining long-term debt, and that older SMEs are more likely to get
loans than young SMEs. Bigsten et al. (2003) find that for six African countries including Ghana,
“banks allocated credits based on expected profits.”
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As for the fourth criterion, there is also evidence that Ghanaian firms differ in their
productivity. For example, Steel and Webster (1992) observe that following the ERP program,
there are two groups among small firms: the successful adapters with good prospects and
stagnant producers who had not adapted to the new competitive environment. In addition, while
manufacturing grew at a slow rate (2.6 percent) during the period of 1990-1996, the share of
manufacturing in Ghana’s total exports increased from 3.87 percent in the period before trade
liberalization to 18.24 percent in the period of liberalized trade regime (1990-1994). This
documented expansion of exporters fits with the prediction of models of firm heterogeneity in

productivity that trade liberalization leads to an expansion in the market share of exporters.

2. Firm-Level Data

The data used in my empirical estimation are compiled from surveys of Ghana’s
manufacturing firms for the period of 1991-1997 administered by the Centre for the Study of
African Economies (CSAE) at Oxford University. Survey information was collected in face-to-
face interviews. The data for 1991 to 1993 were collected annually as part of the RPED
(Regional Program on Enterprise Development) led by the World Bank. The CSAE took over the
project in 1994. The data for 1994 and 1995 were collected in a single survey conducted in 1996.

Similarly, data for 1996 and 1997 were collected in a single survey conducted in 1998.

The initial sample was drawn from the 1987 Census of Manufacturing Activities in Ghana.
The sample was stratified by size, sector, and location of the firm. Four size categories, four
regions and, initially, four sectors were used to structure the sample. In later survey waves, more

sectors were added in the surveys. When firms had gone out of business, they were replaced by
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firm of the same size category, sector, and location. Table 2.1.2 gives a summary of firms’

participation in the surveys.

One important thing to note from Table 2.1.2 is that there are firms that chose to drop out of
the surveys but still operated and sold goods (uncooperative firms). In the data, these firms will
appear as if they exited. However, there are only 19 uncooperative firms in total, so this should

not affect the empirical analysis much.

The data set includes information about several firm characteristics, such as age, location,
industry, value added, raw material costs, wages, employment, capital, export status, and
intensity, as well as information about firms’ borrowing, such as loan application status and
access to banks’ overdraft facilities. In addition, the data set has output price and price for raw

materials at the firm level.?’

Measures of firm-level credit access are important for testing the model’s hypotheses in this
chapter. The data set does not provide direct information on firms’ level of liquidity/cash, so I
cannot control for their internal funds in the empirical estimation. However, the survey
questionnaire included several multiple-choice questions on firms’ applications for bank loans
and their access to banks’ overdraft facilities. To proxy for firms’ access to credit, [ use an
indicator of access to overdraft facilities called Overdraft and an indicator of constraint in access
to loans called Loan Constraint. The Loan Constraint indicator includes both firms whose loan

applications were rejected and discouraged borrowers (firms that did not apply for loan even

% As a robustness check, it would be good to check whether the regression results are robust when including and
excluding uncooperative firms in the regression sample. However, this cannot be done since uncooperative firms are
not identified in the data.

27| deflated wages using CPI values obtained from the World Bank. Firm-level output prices were used to deflate
firms’ value added, and firm-level prices of raw material were used to deflate raw material costs.
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though they had demand for bank loans). Specifically, the definition of the indicator Loan
Constraint includes quantity rationing (in bank loans) but also includes two forms of non-price
rationing: risk rationing and transaction-cost rationing. Quantity-rationed firms are firms that
have excess demand for credit that is not met by banks. I consider firms to be quantity-rationed
in loans if their applications for loans were rejected or if they did not apply for a loan because of
one of the following reasons: (1) the firm had inadequate collateral, (2) the firm did not think it
would get a loan, or (3) the firm was already heavily indebted.?® On the other hand, risk-rationed
and transaction-cost rationed firms have access to loans that may raise their earnings but choose
not to apply for loans. Risk-rationed firms are those that choose not to apply for loans because of
their aversion to the risk that is involved. Transaction-cost rationed firms are those that choose
not to apply for loans because of the transaction costs involved in applying for loans (see Table

2.2 for more detailed explanation about the coding of these categories).?®

For comparison, | also include estimation results where these two measures are combined into
a measure called Overdraft-Loan Constraint, which is defined to equal one if the firm has access

to overdraft facilities and has no loan constraint. The combined indicator applies to the scenario

28 |t is debatable whether firms that were already heavily indebted should be categorized as credit constrained. On
one hand, if banks usually reject loan application from heavily indebted firms, then firms that are heavily indebted
are gquantity-rationed in loans and can be included into the group of credit constrained firms. However, banks may
not reject but just offer loans at an interest rate premium to firms that have large debts. In this case, these firms are
not quantity-rationed but price-rationed in loans and do not fit the definition of credit constrained firms above. As a
practical issue, this is not a big problem for the empirical estimation since the percentage of firms that did not apply
for loans because they were already heavily indebted is very small. Only 1.79% of the firms gave this reason why
they did not apply for a loan (see Table 2.5).

2 A drawback of the measures of credit constraint used in the empirical testing is that both measures,
LoanConstraint and Overdraft, are binary and thus, do not capture the different degrees of financial constraint. The
firm’s interest payment is a continuous variable and potentially can capture different degrees of financial constraint,
so it would be good for sensitivity analysis to include regressions using interest payment. However, in the Ghanaian
data set, there is a much higher number of missing observations in interest payment than in LoanConstraint and
Overdraft.
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where overdraft and loan are often offered in combination or when both types of financing are
important for export financing. My preferred specification, however, is where Overdraft and
Loan Constraint enter the estimating equation separately.®® The reason for this preference is that

these two indicators may proxy for constraints in meeting two different types of financing needs.

Overdraft facilities are often used to cover working capital and as a backup source for
unexpected short-term liquidity shocks such as payment delay or sudden liquidity demand. Firms
can take their overdraft limits into account when planning liquidity for the future.®! Firms only
withdraw on overdraft (up to the overdraft’s maximum limit) if they have liquidity needs. They
only have to pay interest on the amount they borrow from the overdraft and can repay the debts
at any time.3? In the data set, most firms have access to overdraft facilities renewed annually or
monthly, with the majority of firms having overdraft facilities renewed annually. As mentioned
earlier, exporting involves higher working capital requirements and is subject to longer payment
delay, which means that having access to overdraft facilities should be more important for firms

that want to export than for firms that do not.

30 Overdraft and loan can be set up separately. For example, the Stanbic Bank’s web site lists separate information
on application procedures for overdraft and loans. In addition, in the data, there are cases where a firm has access to
overdraft facilities but did not get a loan or vice versa.

31 While businesses still need to have accounts with banks in order to have overdrafts with the banks and the
overdraft is often linked to the firms’ business accounts with the bank, firms can borrow from the overdraft facility
more than the amount of money they have in their banking account. Thus, having access to overdraft facilities mean
that firms do not have to ensure that sufficient cash is always available for operating activities in the short term.

32 Source: http://www.stanbic.com.gh/ghana/Business-banking. According to the information on the web site of
Stanbic Bank (as of April 2014), a Ghanaian bank, an overdraft is a borrowing facility attached to the firm’s bank
account, set at an agreed limit. It can be drawn upon at any time and is ideal for the firm’s day-to-day expenses,
particularly to help the firm through cash flow problems. Although this information is not for the period studied
(1991-1997), no historical records of similar information are available, and | have no reason to believe the bank’s
criteria for granting overdraft and loan access has changed much.
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In contrast to overdraft facilities, a loan is an amount of money borrowed for a set period with
an agreed repayment schedule. In comparison to overdraft facilities, loans are less flexible in
terms and conditions and take a longer time to arrange so it is unlikely that businesses would use
bank loans to cover unexpected cash flow shocks. Loans are better than overdraft in financing
fixed investments such as the purchase or upgrade of equipment, building of new plants, or
startup costs. While a firm’s past and projected cash flow and credit history are common
important criteria for banks to grant access to overdraft facilities or loans, some other criteria,
such as collateral, are subject to different requirements between access to overdraft and access to
loans. For example, Stanbic Bank states on its web site that for granting overdraft access, the
“evaluation principles are based on cash-flow assessment” and “collateral is based on conditions
of grant”. On the other hand, for term loan, the bank requires “first class collateral (tangible or
easy, reliable security), on which the bank is able to fall back on as an alternative source of

repayment”.3

Although there is not a direct link between these measures of credit access (i.e. Overdraft and
Loan Constraint) and the model’s parameters, access to overdraft can be thought of as playing a
role that is similar to the firm’s liquidity n in the model in terms of protecting the firm from
having to default when there is a bad shock to the firm’s exports.3* Since a reduced default
probability implies higher expected profit, having access to overdraft facilities increases the

likelihood a firm decides to export. The Loan Constraint indicator captures the financing of the

portion of fixed cost of exporting, i.e. the portion of wf * | that is longer term. However, it is

33 Source: http://www.stanbic.com.gh/ghana/Business-banking

34 While the theoretical model only models shock to export sales, practically, overdraft can also be used when the
firm incurs cash flow shortage due to late payment from foreign customers, etc.
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possible that some of the fixed costs of exporting may also be covered by overdraft if these costs
are unexpected or have a short cycle. In addition, if financial constraint in the model is extended
to variable costs of exporting, i.e. firms have to pay for these costs upfront before receiving
export revenues, then access to overdraft will also play a role in helping firms to finance working
capital for exporting when the firms does not have enough internal funds. For more detailed
definition of the key variables used in the empirical estimation as well as descriptive statistics

and correlation of these variables, refer to Table 2.2, Table 2.3, Table 2.4.1 and Table 2.4.2.

Using the indicators of overdraft and loan constraint directly as adopted in the chapter’s
empirical analysis does not account for the selection effect. Accounting for selection requires
modeling the sequential nature of credit decisions. For example, for the indicator of having an
overdraft facility with a bank, the sequential nature would be as follows: First, a firm decides
whether to apply for overdraft privileges. Factors that influence this decision include the size of
the firm’s internal funds, whether overdraft is an appropriate financial tool to fund the specific
activity that the firm wants to finance, and the firm’s expectation of its chance to get the
overdraft privileges versus the costs of applying for overdraft. Once a firm decides to apply for

overdraft, the bank then decides whether to grant the firm an overdraft facility.

The estimation of sequential credit decisions can be done using the two-step approach. In the
first stage, the dependent variable is whether a firm applies for overdraft. In the second step, the
dependent variable is whether a firm is granted an overdraft facility by the bank. In the two-step
approach, the second-stage regression includes an inverse Mills ratio on the right-hand side
(RHS) to correct for the selection effect. To estimate the impact of credit constraint on firms’

export decisions, the predicted overdraft could be used on the RHS of the estimating equation
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(2.14) in Section 4.1 instead of the actual overdraft indicator. A similar sequential approach can

be used with constraint in bank loans, Loan Constraint.

I choose not to adopt the sequential modeling approach described above because of the
following reasons. For access to overdraft, the sequential-decision approach requires information
on whether a firm applied for overdraft, which is an outcome of the first stage. In my data, | only
have information about whether a firm had an overdraft facility with a bank, which is the
outcome variable in the second stage. Because of this lack of data, | cannot use sequential
modeling for modeling access to overdraft. However, | suspect that the selection problem is not
too severe for overdraft access since the transaction cost of applying for overdraft privileges for
the firm is low. As discussed above, compared to application for bank loans, overdraft
application requires less documentation and a shorter processing time. In addition, the firm only
has to pay interest if it actually withdraws money from the overdraft facility so the costs of
having an overdraft facility are low for the firm. As for the Loan Constraint indicator, there is
information in the Ghanaian data set about whether a firm applied for bank loans and whether the
firm got the loan. However, for identification of the sequential estimation, the availability of
good exclusion variables is very important. Since | could not find a good exclusion variable in
the data set, | did not adopt the sequential-decision modeling approach for constraint in bank

loans.

3. Determinants of Credit Access

The theoretical model implies that observed access to credit is a function of both the firm’s
demand for credit and the bank’s decision to provide credits. In the model, a firm’s demand for

credit depends on its internal funds and productivity. On the supply side, the bank’s decision to
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grant credit depends on the bank’s evaluation of the firm’s productivity, collateral and liquidity.
To examine empirically the factors that affect a firm’s access to credit, I estimate the foll