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Chapter 6

Debt enforcement and

microfinance risk

6.1 Introduction

The impressive growth of microfinance over the last decades has shown that it is

possible to offer financial contracts to low-income households. Much of the success

of microfinance is due to special innovations like group lending that allow poor

borrowers without collateral to finance small business ventures. Loans provided

by microfinance institutions (MFIs) enable households at the bottom of the pyramid

to finance self-employment activities or to smooth consumption over time, starting

with loans as small as $100.

There are two problems in lending to the poor: lack of information and inad-

equate collateral. In the last decades microfinance has introduced innovative con-

tracts to solve these problems, the most famous of which is group lending. The

theoretical literature that explains the success of group lending schemes is volu-

minous (e.g. Ghatak and Guinnane, 1999; Gangopadhyay et al. 2005). In addition,

a surge of upcoming research uses randomized control trials to determine casual

relationships between microfinance and poverty alleviation (see also Banerjee and

Duflo, 2010).

Theoretical contributions on contract design in combination with randomized

control trials continue to be important tools to determine the ingredients of mi-

crofinance’s success. Still, no MFI operates in a vacuum: much of the MFI’s success

depends on the institutional and macroeconomic environment in which it oper-

This chapter is based on Galema (2010)
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ates. Except Ahlin et al. (2010), there is little literature that investigates the effect

of a country’s institutions on microfinance outcomes. This chapter takes the insti-

tutional perspective on microfinance: it investigates the effect of a country’s credit

institutions on MFI risk.

Many countries use courts to enforce debt contracts through bankruptcy or in-

solvency procedures. Especially in developing countries debt enforcement institu-

tions tend to perform poorly. To illustrate, Djankov et al. (2008) show that in 14

developed countries in their sample, insolvency takes less than a year to resolve,

while in nine, mostly poor, countries it takes more than five years. The enormous

costs involved in insolvency procedures in developing countries imply that in 80

percent of the cases insolvent businesses end up being sold piece-meal instead of

being saved as a going concern (Djankov et al., 2008).

Given the inefficiency of insolvency procedures in developing countries this

raises the question whether this affects loan provision to the bottom of the pyramid.

Economic theory offers no unequivocal answer. Possibly, loan provision is entirely

unaffected by debt enforcement inefficiency. Microfinance clients operate in the in-

formal sector; they lend small amounts and usually have no collateral. Therefore,

when microfinance clients default it is not worthwhile to even start insolvency pro-

cedures.

Alternatively, microfinance might thrive when debt enforcement institutions are

weak, because they act as a substitute for these institutions (Ahlin et al., 2010). Mi-

crofinance contracts avoid the need for collateral and thereby possibly also the need

for debt enforcement institutions. Therefore, MFIs have a competitive advantage

vis-à-vis other financial institutions, which results in a larger and more diverse mi-

crofinance market. The resulting diversification advantages serve to decrease MFI

risk. Yet, this also implies that MFIs have a competitive disadvantage to formal

financial institutions in offering larger loans that do require collateral. Inefficient

debt enforcement could thereby reduce the risk-sharing opportunities and increase

risks for larger microfinance loans.

Ahlin et al. (2010) find that weak debt enforcement can be both beneficial and

detrimental to MFIs, because it is positively related to MFI borrower growth, but

negatively related to loan-size growth. Also the creditor rights index and credit

information index predict slower loan-size growth. So poor debt enforcement in-

stitutions enlarge the microfinance market, but they hamper its growth. The diver-

sification advantages associated with a larger market for microfinance allow MFIs

to reduce risk, but slower growth reduces their diversification possibilities and in-
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creases risk. Therefore it is an empirical question how credit institutions affect MFI

risk.

This question is relevant for several reasons. First, the recent commercialization

of microfinance induces a growing number of investment funds to invest in mi-

crofinance, usually with a dual goal of financial returns and social impact. Investors

evaluate macroeconomic and institutional risks to decide in which countries to in-

vest. When they decide in which MFIs to invest, investors make a trade-off: they

weigh return and social impact considerations against risks.

Second, it contributes to the discussion on the fit of microfinance in the broader

development process; in particular, does the existence of microfinance aid or hamper

the development of credit markets in developing countries? According to Bateman

(2010) microfinance does not work: he suggests that currently too much funds flow

to microfinance, whose loans are too small to make a contribution to economic

growth. The popularity of microfinance crowds out lending to small and medium

enterprises (SMEs), which is associated with larger loans that are more likely to be

used for the investments in technology and innovation that drive economic growth.

Yet, larger loan sizes require collateral, so SME finance suffers from the disadvant-

ages of inefficient credit institutions. If microfinance could substitute for inefficient

credit institutions, it could be an attractive alternative for SME finance. Possibly,

microfinance could start the development of credit markets when institutions are

still weak. As a country’s institutions develop, microfinance commercializes and

SME funding increases.

There is a large literature on the development of credit markets, dating back

to La Porta, et al. (1998,1999) that shows that legal systems and creditor rights

are associated with the development of credit markets. This research generally

finds that stronger investor protection is related to higher levels of private credit

and higher economic growth. Djankov et al. (2007) find that debt enforcement

efficiency, creditor rights and information-sharing are positively correlated to the

ratio of private credit to gross domestic product (GDP). Other papers examine how

credit information sharing increases credit availability (Djankov et al., 2007; Brown

et al., 2009), reduces default rates (Japelli and Pagano, 2002) and reduces lending

corruption (Barth et al., 2009). Finally, Houston et al. (2010) investigate the links

between creditor rights, information sharing and international bank risk taking.

They find that stronger creditor rights lead to higher bank risk taking, but also to

higher bank growth.

The focus of this chapter is on microfinance risk, but the approach is comparable
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to that of Houston et al. (2010). This allows me to indicate whether microfinance

complements or substitutes the banking sector1 in developing countries. In par-

ticular, Houston et al. (2010) find that more creditor rights and less information

sharing increase bank risk taking. If they would also increase MFI risk, microfin-

ance is complementary, if they would decrease MFI risk microfinance is a substitute

for the banking sector.

This chapter contributes to the literature in a number of ways. First, I add to

the small body of literature that empirically investigates the effect of institutions

and the macro economy on microfinance outcomes. The paper most related to my

contribution is Ahlin et al. (2010). Other papers in this literature are Gonzalez

(2007) who investigates the link between portfolio-at-risk and economic growth

and Kraus and Walter (2008) and Galema et al. (2011) who look at the correlations

between MFI performance and international stock market indices. Second, I con-

tribute to the literature on bank risk taking (Laeven and Levine, 2009; Houston and

James, 1995), by looking at microfinance risk. Third, I add to the law and develop-

ment finance literature by showing that credit institutions affect the risk of lending

to the poor. Beck et al. (2008) show that financial development especially benefits

small firms. Therefore, it is important to understand the effect of legal systems and

other institutions on the risk of providing loans to the bottom of the pyramid.

I find strong evidence that inefficient debt enforcement is associated with less

MFI risk. That is, the number of days it takes to enforce a debt contract (contract

enforcement days) reduces MFI risk. This conclusion is very robust with respect

to alternative risk measures, different specifications and estimation techniques. To

further explore the assertion that microfinance is a substitute for weak credit in-

stitutions, I perform three additional analyses. First, I explore whether debt en-

forcement inefficiency has a different effect in countries with high and low cred-

itor rights. Countries with high creditor rights—typically common law countries—

are more likely to use courts and legal procedures for the proper functioning of

their credit market. Therefore, microfinance is more likely to be a substitute for

inefficient debt enforcement in these countries, which is confirmed by my finding

that debt enforcement inefficiency only decreases microfinance risk in common law

countries and countries with high creditor rights.

Second, I investigate the effect of debt enforcement inefficiency on MFI risk for

different subsamples in which I distinguish for-profits from nonprofits and regu-

1 In comparison to Houston et al. (2010) this chapter’s focus is more on debt enforcement institutions,
in addition to creditor rights and information sharing. In unreported results Houston et al. (2010) find
no significant effect of debt enforcement inefficiency on bank risk taking.
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lated MFIs from unregulated MFIs. Unregulated and non-profit MFIs are the most

dissimilar to formal financial institutions, so I expect that only these institutional

types are a substitute for formal finance when institutions are weak. This assertion

is confirmed: I find that only unregulated and non-profit MFIs take less risk as a

result of longer contract enforcement procedures.

Finally, I investigate the effect of the debt enforcement inefficiency on MFI growth.

Consistent with Ahlin et al. (2010), I find that contract enforcement days is negat-

ively related to loan-size growth. Inefficient debt enforcement enlarges the market

for small loans provided by unregulated and nonprofit MFIs. Yet, it also hamper

loan size growth, possibly because larger loans require collateral.

The rest of this chapter proceeds as follows. Section 6.2 delineates the effect of

credit market institutions on bank risk and develops hypotheses on how microfin-

ance substitutes for these institutions. Section 6.3 introduces the data and explains

how debt enforcement, creditor rights and information sharing are measured. Sec-

tion 6.4 reports the results that relate MFI risk and portfolio growth to measures of

debt enforcement inefficiency, creditor rights and information sharing. Section 6.5

presents robustness checks. Finally, section 6.6 concludes.

6.2 Theoretical background

In this section I first explain the possible effects of inefficient debt enforcement,

creditor rights and information sharing on bank risk. Second, I contemplate about

their effect on MFI risk. Third, I explain how creditor rights and legal origin could

moderate the relation between inefficient debt enforcement and MFI risk. Fourth,

I explain how MFI type could moderate the relation between inefficient debt en-

forcement and MFI risk. Finally, I introduce the possible effect of inefficient debt

enforcement, creditor rights and information sharing on portfolio growth.

6.2.1 Bank risk: the effect of debt enforcement, creditor rights and

information sharing

Debt enforcement efficiency is determined by the way in which law regulates the

operation of courts. In a theoretical model of an ideal court, a debt dispute between

an MFI and a borrower can simply be solved by a third party on fairness grounds,

without the use of lawyers, courts and written procedures on how arguments and

evidence are presented. Unfortunately, in reality dispute resolution is highly form-
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alized, with formal procedures that describe the steps of the insolvency process. In

many countries these highly formalized procedures lead to huge delays. Consid-

ering one of my main variables, contract enforcement days, Djankov et al. (2003)

estimate that check collection takes 60 days in New Zealand, while it takes 527 days

in Colombia and 645 days in Italy. Djankov et al. (2008) show that rich countries

are much more efficient at debt enforcement than the poorer ones. They manage

much more often than poorer countries to keep the company as a going concern, at

lower transaction cost and in a shorter time span.

The story that emerges from Djankov et al. (2008) is that developing countries

follow the rich ones and introduce elaborate bankruptcy procedures to save and

rehabilitate insolvent firms. In rich countries these procedures typically succeed

in preserving the firm as a going concern, despite their excessive costs in terms of

time and money. By contrast, in developing countries these procedures almost al-

ways fail in saving the firm; 80 percent of insolvent businesses end up being sold

piece-meal. So per capita income is a crucial determinant of the quality of the debt

enforcement process. There are exceptions though: rich countries like United Arab

Emirates and Italy have very inefficient debt enforcement, while lower-middle in-

come countries like Bosnia, Jamaica and Colombia do rather well. This implies

that GDP per capita alone is unlikely explain all the variation of debt enforcement

inefficiency.

Inefficient debt enforcement increases risk; when it becomes more costly and

time-consuming to enforce a debt contract, bank lending becomes more risky, all

else equal. Inefficient debt enforcement makes it more difficult to enforce repay-

ment and in the event of default banks are less likely to recover the full amount of

the loan, which makes them less willing to provide loans. The direct effect of cred-

itor rights on bank risk-taking is similar to that of the quality of debt enforcement.

Weak creditor rights lead to lower recovery rates in the event of default, which in-

creases risk. Moreover, borrowers are inclined to take more risk when creditors are

not well protected. So weak creditor rights make bank lending more risky.

Yet, inefficient debt enforcement and lack of creditor rights could also induce

banks to take less risk. They may, for instance, extend loans to a smaller set of (pos-

sibly saver) borrowers or increase interest rates to compensate for lower recovery

rates. Consistently, Djankov et al. (2007, 2008), show that inefficient debt enforce-

ment is associated with less private credit provision, while stronger creditor rights

are associated with more private credit provision.
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6.2.2 MFIs: the effect of debt enforcement, creditor rights and in-

formation sharing

It is far from clear that the determinants of risk in the formal banking sector can

be extrapolated to MFIs, because they are very different. First, many MFIs are still

subsidized, which means they are to some extent shielded from risks that endanger

their existence: as long as they are able to raise enough subsidies, they can continue

to exist even if they are financially unsustainable.

Second, MFIs serve clients that operate in the informal sector, who lack col-

lateral and obtain relatively small loans that are subject to high transaction costs.

Therefore lenders to the poor face several problems (Ghatak & Guinnane, 1999).

First, there is only limited information on poor borrowers, so it is difficult to as-

certain what kind of a risk the potential borrower is (adverse selection). Second,

once the loan is made the lender has to make sure she utilizes the loan properly,

so she will be able to repay it (moral hazard). Third, the lender has to learn how

her project really did in case she is not able to repay (auditing costs). Fourth, the

lender has to find methods to force repayment if the borrower is reluctant to do so

(enforcement).

The first three problems are asymetric information problems that are too costly

to solve for the MFI or for which the proper information sharing institutions are

absent. Nonetheless, microfinance information sharing institutions are potentially

beneficial. Janvry et al. (2010) show that the introduction of a microfinance credit

bureau results in a dramatic improvement in the repayment performance of new

individual clients and an increase of the loan sizes of group borrowers. In addi-

tion, large numbers of poorly repaying individuals and group clients are ejected as

a result of the introduction of the credit bureau. In Bolivia, the law initially forbade

private credit bureaus, while its public credit registry refrained from collecting in-

formation on the microfinance sector. This resulted in massive overborrowing and

a large repayment crisis in the microfinance sector in the late 1990s. Therefore, the

Bolivian government now allows private credit agencies, some of which specific-

ally focus on microfinance. Other countries in the world are also witnessing the

start-up of microfinance information sharing, especially in regions where there is

much competition (Luoto et al., 2007).

Still, microfinance credit information is often not available because in many

countries microfinance credit registries are still absent (Campion and Valenzuela,

2001). In the absence of a credit bureau, group lending ameliorates assymetric

information problems by using the information group members have about each
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other and their incentives to screen out bad group members. Janvry et al. (2010)

show that the impact of the introduction of a credit bureau confirms the efficacy of

group lending in diminishing asymmetric information. As a result of a new credit

bureau, the lender’s screening ability improves more for individual borrowers than

for group borrowers. In addition, solidarity groups become smaller when credit in-

formation is available, which suggests that the credit bureau acts as a substitute

for information and incentives associated with larger groups. So, MFIs that prac-

tice group lending are less dependent on information sharing institutions. Con-

sequently, when there is limited information sharing, there is a larger market for

microfinance.

Information sharing agencies play an important role in reducing costly asym-

metries in developing countries. Djankov et al. (2007) show that poor countries

have a higher incidence of public information sharing agencies than rich ones and

that only in poor countries these agencies are associated with more private credit.

So when there is more information sharing, formal financial institutions have a

competitive advantage to microfinance, which reduces the market for microfinance.

The fourth problem, debt enforcement, is due to a lack of collateral, which

group lending solves by making group members jointly responsible for each other’s

loans. Other microfinance contracts solve this problem by using dynamic incent-

ives, which effectively use lenders’ future lending possibilities as today’s collat-

eral. For example, when lenders default they are denied future lending. Because

microfinance contracts avoid the need for collateral, they are less in need of debt

enforcement institutions and creditor rights. In addition, microfinance loans are

typically very small, so even if a borrower defaults, the size of a loan does not

make it worthwhile to start debt enforcement procedures.

Microfinance avoids many problems associated with inefficient debt enforce-

ment, weak creditor rights and limited information sharing, so it is a substitute for

formal, traditional bank lending when institutions are weak. Barriers to efficient,

formal firm operation create a larger and more diverse pool of customers for mi-

crofinance. The resulting diversification advantages decrease MFI risk.

Hypothesis 1: Microfinance is a substitute for formal finance, so barriers to effi-

cient formal firm operation like a lack of creditor rights, limited information sharing

and inefficient debt enforcement, decrease MFI risk.
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6.2.3 The moderating effect of creditor rights and legal origin

Countries in different legal traditions have different strategies of social control of

business, which could have different effects on private credit provision and mi-

crofinance in particular. Civil law countries—specifically French civil law countries—

rely on government regulation and ownership, whereas common law countries

rely more on private contracting and enforcement through courts. Accordingly,

Djankov et al. (2007) find that civil law countries have relatively many informa-

tion sharing agencies and low creditor rights, whereas common law countries have

higher creditor rights but less information sharing agencies.

Especially poor civil law countries specialize in information sharing to make

their credit markets work: 83.3% of the poor French legal origin countries have

public information sharing agencies, compared to only 26.3% of the poor common

law countries. Because Djankov et al. (2007) also find that information sharing

agencies increase private credit provision only in poor countries, these findings

suggest that governments of French legal origin countries successfully use public

information sharing agencies as a substitute for creditor rights.

The findings of Djankov et al. (2007) imply that the role for microfinance to

act as substitute for weak legal institutions is largest in common law countries and

countries which have high creditor rights. Civil law countries use government in-

tervention through public information sharing agencies for their credit markets to

function. Because their information sharing agencies tackle problems of asymmet-

ric information, the role for microfinance to solve this problem becomes smaller.

By contrast, common law countries rely more on intervention by courts to resolve

credit conflicts. When debt enforcement is inefficient in common law countries,

there is a larger market for microfinance.

Hypothesis 2: Inefficient debt enforcement institutions enlarge the microfinance

market and decrease risk mostly in common law countries and in countries with

high creditor rights.

6.2.4 The moderating effect of MFI type

From the substitution hypothesis it follows naturally that MFIs that are the most

dissimilar to formal financial institutions form their best substitutes. The land-

scape of MFIs is very heterogeneous including MFIs with different legal statuses,

such as banks, rural banks, non-bank financial institutions (NFBIs), credit unions

and non-governmental organizations (NGOs). Of these institutions nonprofits and
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unregulated MFIs are most dissimilar to regular financial institutions.

NGOs, credit unions and thirty to fourty percent of the NBFIs are nonprofit

institutions. Nonprofits typically have dual objectives; their donors want them to

alleviate poverty and be financially sustainable. Nonprofits serve the poorest of

the poor with the smallest average loan sizes. Their borrowers usually have no

collateral, so they use lending techniques that incentivize lenders to repay despite

a lack of collateral. In addition, group lending could be a substitute for information

sharing, as the information and incentives group members have about each other

substitute for the information of a credit bureau (Janvry et al., 2010). For-profit MFIs

include (rural) banks and sixty to seventy percent of the NBFIs. They have a clear

financial objective, larger loan sizes and typically use individual lending instead of

group lending, so they are likely to require more information on creditors.

A typical evolution of an MFI starts with a small nonprofit MFI. As this MFI

grows it starts to offer larger loans to successful customers and starts to offer other

financial services, sometimes including savings. Due to its growth, it requires more

capital, which it can acquire more easily when it obtains a for-profit status and

becomes a regulated financial institutions. So regulated MFIs are often, but not

always, for-profit MFIs. Because regulated and for-profit MFIs are more akin to

formal financial institutions, they are more likely to compete with them. In addi-

tion, they are also more likely to make use of debt enforcement institutions and

creditor rights, because their loan sizes are larger. Therefore, only nonprofits and

unregulated MFIs are likely to be substitutes for regular financial institutions:

Hypothesis 3: Inefficient debt enforcement institutions enlarge the microfinance

market and decrease risk only for nonprofits and unregulated MFIs.

6.2.5 Portfolio growth

A loan portfolio can grow in two ways; loan size growth and borrower growth,

which Ahlin et al. (2010) call growth on the intensive and extensive margin, re-

spectively. Ahlin et al. (2010) find that debt enforcement inefficiency is negatively

related to loan-size growth and positively to borrower growth, which leads them

to suggest that microfinance flourishes as a substitute when institutions are weak.

In addition, they find that creditor rights and information sharing are negatively

related to loan size growth.

The story that emerges from Ahlin et al. (2010) and the discussion leading to hy-

pothesis 3, is that MFIs initially benefit from inefficient debt enforcement, because

their lending contracts can substitute for these institutions. Yet, as MFIs grow and
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commercialize they start to offer larger loans, compete more with regular financial

institutions and maybe start individual lending instead of group lending. These

changes imply that they loose their initial competitive advantage. According to

hypothesis 1, microfinance is a substitute for weak institutions and therefore MFIs

obtain diversification benefits from a larger microfinance market. To test whether

the diversification mechanism drives hypothesis 1, I formulate:

Hypothesis 4: Inefficient debt enforcement, creditor rights and information shar-

ing are negatively related to loan-size growth and positively related to borrower

growth.

6.3 Data and summary statistics

This section first introduces my sample. Second, I discuss my debt enforcement

inefficiency, creditor rightts and information sharing measures. Third, I introduce

the Z-score as a measure of MFI risk. Finally, I discuss my control variables.

6.3.1 The sample

For my main specification this study obtains data from four different sources. First,

I obtain MFI-level accounting data from MixMarket.2 All numerical data are con-

verted to US dollars. MFIs can voluntarily participate in the MixMarket database,

but data entry is closely monitored by MixMarket. Participants have to enclose doc-

umentation that supports the data, such as audited financial statements and annual

reports. In order to be able to provide such data, reporting MFIs should have an

adequate information infrastructure.

Similar to Ahlin et al. (2010), I collect data on all MFIs that meet certain criteria.

First, I include only institutions audited by a third-party accounting firm or sim-

ilar, to ensure reliability and comparability of the data. Second, I select MFIs that

have at least observations for four consecutive years. Third, the four years of data

must correspond to a calendar-year fiscal year, to be able to compare it with annual

country-level data. Fourth, MFIs should monitor their risk taking, which I proxy

by excluding MFIs that do not report portfolio-at-risk. Finally, similar to Houston

et al. (2010), I only use recent data reported over the period 2000-2008.

My second source is Djankov et al. (2007) and World Bank ”Doing Business”

datasets from which I obtain information on creditor rights, information sharing

2 www.mixmarket.org
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and debt enforcement inefficiency. To control for macroeconomic factors that in-

fluence microfinance performance and efficiency my third source is the World De-

velopment Indicators (2009) dataset. Finally, I use the banking regulation database

compiled by Barth et al. (2006) to control for the effect of bank regulation

6.3.2 Debt enforcement inefficiency, creditor rights and informa-

tion sharing measures

Djankov et al. (2008) argue that debt enforcement inefficiencies can be attributed

to three general causes: long delays, high administrative costs and excessive piece-

meal sales of viable businesses. To capture these components of the debt enforce-

ment inefficiency, I use three variables, namely; (1) the time it takes to enforce a

contract; (2) the costs involved with enforcing a contract and (3) the recovery rate,

respectively. I obtain the first measure, contract enforcement days, from Djankov

et al. (2007). This measure is based on the methodology developed in Djankov et

al. (2003) and indicates the time it takes to enforce a contract of unpaid debt worth

50% of the country’s GDP per capita. Djankov. et al. (2003) note that to measure

the inefficiency of ordinary persons using the legal system, this duration estimate

is highly relevant. My second measure is contract enforcement costs (as % of the

claim). My third measure is the recovery rate, which is the percentage of debt that

can be recovered after foreclosure. The recovery rate is likely to be lower when

the firm cannot be saved as a going concern, but is sold piecemeal instead. I ob-

tain data on contract enforcement costs and the recovery rate from the World Bank

Doing Business Dataset.

Table 6.1 reports my measures of debt enforcement inefficiency. My first meas-

ure is contract enforcement days, which is the number of days it takes to enforce a

contract in terms of hundreds of days. The mean number of contract enforcement

days is 445 and the standard deviation is 232 days. Contract enforcement days is

very dispersed, ranging from 27 days in Tunisia to 1459 days in Guatemala. Second,

the average contract enforcement costs are 36.1% of the claim. This implies that a

creditor pays on average $361 in enforcement costs for a debt contract of $1000.

Third, the average recovery rate is 21.6%, which implies that after business closure,

on average 21.6% of the loan amount is recovered.
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Table 6.1. Summary Statistics

Mean Std.Dev. Min Max Countries Obs

MFI-level data

Log Z-score 2.633 0.977 -2.733 5.317 41 311

ROA 0.030 0.058 -0.434 0.232 41 311

CAR 0.368 0.232 0.018 0.957 41 311

σ(ROA) 0.037 0.044 0.002 0.338 41 311

MFI growth 0.295 0.264 -1.978 1.507 41 311

MFI size 15.967 1.702 11.878 20.965 41 311

Provisions/Assets 0.017 0.018 -0.064 0.115 41 311

PAR30 0.057 0.058 0.000 0.492 41 311

Portfolio growth 0.327 0.182 -0.063 0.978 41 311

Loan size growth 0.110 0.139 -0.736 0.762 41 311

Borrower growth 0.217 0.191 -0.345 1.208 41 311

Country-level data

Contract enforcement days (×100) 4.452 2.324 0.270 14.590 41 41

Contract enforcement cost 0.361 0.217 0.120 1.103 41 41
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Table 6.1. Summary Statistics (continued)

Mean Std.Dev. Min Max Countries Obs

Recovery rate 0.216 0.159 0.000 0.652 41 41

Creditor rights 1.463 1.325 0 4 41 41

Information sharing 0.878 0.331 0 1 41 41

Depth of credit information 2.878 2.124 0 6 41 41

Diversification index 1.268 0.633 0 2 41 41

Overall capital stringency 4.317 1.404 1 7 41 41

Financial statement transparency 4.780 0.759 3 6 41 41

HHI 0.606 0.295 0.083 1 41 41

Log GDP per capita 8.314 0.859 6.655 9.575 41 41

Log GDP 24.956 1.514 22.247 28.127 41 41

Inflation (%) 7.575 4.633 1.291 18.417 41 41

Notes: The 41 countries include Argentina, Azerbaijan, Benin, Bolivia, Bosnia and Herzegovina, Brazil, Bulgaria, Burkina Faso, Cameroon, Chad, Chile, Colom-

bia, Costa Rica, Ecuador, El Salvador ,Guatemala Jordan, Kazakhstan, Kenya, Lebanon, Mali, Mexico, Moldova, Morocco, Nicaragua, Nigeria, Pakistan, Panama,

Papua New Guinea, Peru, Philippines, Poland, Romania, Rwanda, Senegal, Sri Lanka, Thailand, Togo, Tunisia, Turkey, Ukraine
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Table 6.2. Z-score and creditor rights: MFI level basic OLS regres-
sions

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

Contract enforcement days 0.060*** 0.056*** 0.054*** 0.071*** 0.065*** 0.064***

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Contract enforcement cost -1.032** -0.792* -0.754 -0.512

[0.014] [0.075] [0.107] [0.299]

Recovery rate -0.463** -0.467*

[0.047] [0.060]

Information sharing -0.304 -0.240 -0.239

[0.171] [0.246] [0.234]

Creditor rights 0.067 0.013 0.035 0.059 0.021 0.044

[0.119] [0.718] [0.339] [0.170] [0.550] [0.233]

Diversification index -0.114 -0.063 -0.065 -0.120** -0.080 -0.082

[0.103] [0.322] [0.260] [0.036] [0.172] [0.110]

Overall capital stringency -0.029 -0.056 -0.045 -0.036 -0.054 -0.044

[0.459] [0.111] [0.174] [0.336] [0.122] [0.193]

Financial statement transparency 0.138 0.175 0.129 0.112 0.142 0.096

[0.247] [0.109] [0.210] [0.322] [0.198] [0.370]
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Table 6.2. Z-score and creditor rights: MFI level basic OLS regres-
sions (continued)

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

MFI size 0.106*** 0.111*** 0.117*** 0.117*** 0.118*** 0.124***

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

HHI -0.732*** -0.618*** -0.676*** -0.920*** -0.796*** -0.856***

[0.000] [0.001] [0.000] [0.000] [0.000] [0.000]

MFI growth -0.577 -0.556 -0.543 -0.620* -0.593 -0.580

[0.120] [0.124] [0.128] [0.093] [0.103] [0.106]

Log GDP per capita 0.322*** 0.340*** 0.370*** 0.528*** 0.497*** 0.528***

[0.009] [0.007] [0.005] [0.000] [0.000] [0.000]

Log GDP -0.065 -0.133* -0.114* -0.072 -0.120* -0.101

[0.344] [0.051] [0.090] [0.297] [0.081] [0.138]

Inflation -0.016 -0.009 -0.013 -0.026 -0.018 -0.022

[0.475] [0.669] [0.519] [0.245] [0.412] [0.304]

Depth of credit information -0.104*** -0.082** -0.082**

[0.003] [0.048] [0.039]

Constant -0.040 1.584 0.998 -1.397 0.069 -0.526

[0.970] [0.111] [0.334] [0.180] [0.954] [0.669]
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Table 6.2. Z-score and creditor rights: MFI level basic OLS regres-
sions (continued)

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

Observations 311 311 311 311 311 311

Adjusted R-squared 0.111 0.118 0.119 0.122 0.124 0.125

Countries 41 41 41 41 41 41

Notes: This table reports the results of estimating model (1) with OLS. The dependent variable is the logarithm of Z-score. Z-score = (ROA + CAR) / σ(ROA),

where ROA is the return on assets and CAR is the capital-asset ratio, which are both averaged over 2000-2008. σ(ROA) is the standard deviation of return on

assets over 2000-2008. A higher Z-score implies less risk. Heteroskedasticity-robust p-values, clustered by countries are reported in brackets. *** p<0.01, **

p<0.05, * p<0.1
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I follow La Porta et al. (1998) and use the creditor rights index to measure the

powers of secured creditors in bankruptcy.3 The index consists of four components.

First, whether there are restrictions imposed, such as creditors’ consent or min-

imum dividend, when a debtor files for reorganization. Second, whether secured

creditors are able to gain possession of assets after the petition for reorganization

is approved. Third, whether secured creditors are ranked first in the distribution

of proceeds of liquidating a bankrupt firm as opposed to other creditors. Fourth,

whether the incumbent management does not stay in control of the firm during

the reorganization. The index ranges from zero to four, where one point is added

for each of these creditor rights. The creditor rights index is highly persistent over

time, so I take the value of the index in 2003, which is the last year included in the

Djankov et al. (2007) dataset that covers annual observations across 129 countries

over the period from 1978 to 2003.

The average creditor rights score across countries and years is 1.463, which is

markedly lower than the average of 2.018 reported by Houston et al. (2010). The

reason is of course that my sample mostly includes developing countries, whereas

their sample includes both developed and developing countries. In fact, out of the

41 countries in the sample, 12 have a zero creditor rights score, which represents

112 out of 311 MFIs.

Information sharing is a dummy, which equals one if an information sharing

agency (public registry or private bureau) is operating in the country by the end

of 2005 and zero otherwise. These agencies maintain databases on the creditwor-

thiness of borrowers in the financial system. Their primary function is to facilitate

exchange of information among banks and financial institutions (Djankov et al.,

2007). As documented by Djankov et al. (2007), information sharing is very pre-

valent in my sample of developing countries: 36 countries have a public or private

information sharing agency. The depth of credit information index ranges from

zero to six, where higher values indicate the availability of more credit informa-

tion. Even though most countries have an information sharing agency, the average

index value of 2.878 is lower than the average depth of credit information reported

by Houston et al. (2010), which equals 3.515.

The extent of information collected differs markedly across countries. Some

agencies only collect limited information on outstanding loans of large borrow-

ers, while others collect extensive information, such as late payments and defaults,

demographic data, credit inquiries and ratings (Djankov et al., 2007). Therefore

3 Djankov et al. (2007) report the caveat that this particular measure of investor protection, in compar-
ison to creditor rights more generally, might be especially relevant to debt finance in the richer countries.
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I use the depth of credit information index from the World Bank Doing Business

dataset to correct for differences in the extent of information reported across coun-

tries. This index measures rules that affect the scope, accessibility and quality of

credit information available through public and private credit registries (Houston

et al., 2010). The six characteristics include: (1) both positive and negative credit

information; (2) data on both firms and individual borrowers are distributed; (3)

data from retailers, trade creditors, or utilities, as well as from financial institutions

are distributed; (4) more than two years of historical data are distributed; (5) data

are collected on all loans of value above 1% of income per capita; and (6) laws are

provided for borrowers’ rights to inspect their own data. The index ranges from

zero to six, where one point is added when a country has one of these characterist-

ics. So higher values indicate the availability of more credit information.

6.3.3 Z-score: measuring MFI risk

To measure MFI risk I compute a Z-score for each MFI, which is computed as the

return on assets plus the capital-asset ratio divided by the standard deviation of

return on assets. That is, Z-score = (ROA + CAR)/σ(ROA), where ROA is the return

on assets, CAR is the equity-to-assets ratio and σ(ROA) is the standard deviation

of return on assets. This measure can be interpreted as the number of standard

deviations profits can fall before depleting equity capital (Boyd et al., 2006). In

the recent literature the Z-score has been widely used as a measure of a bank’s

distance to insolvency (e.g. Houston et al., 2010; Laeven and Levine, 2009). Note

that insolvency risk is a more specific risk than the variability measures we used as

dependent variable in chapter 5.4 Since the Z-score is highly skewed, I follow the

literature by taking the natural logarithm of the Z-score. My dataset includes 311

MFIs, from 41 countries over the period 2000 to 2008 using the Mixmarket database.

So the ROA and CAR are calculated as the mean and σ(ROA) is calculated as the

standard deviation of ROA, estimated over 2000-2008.

Table 6.1 reports summary statistics. It shows that the mean log Z-score is 2.633

and the standard deviation is 0.977. These summary statistics are similar to those

reported by Laeven and Levine (2009), who look at 287 banks across 33 countries

and report a mean log Z-score of 2.85 with a standard deviation of 0.99. Houston et

al. (2010) look at a much larger sample of 2386 banks across 69 countries and report

4 Note that in the robustness checks in section 6.5.1 we take the standard deviation as dependent vari-
able, like we also do in chapter 5. The primary motivation for chosing specific risk measures in this
chapter and chapter 5 is comparability with the literature on insolvence risk, and CEO power and risk,
respectively
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a mean log Z-score of 3.240 with a standard deviation of 1.086.

6.3.4 Bank regulation controls, bank controls and macro controls

Although about half of the MFIs in my sample are not regulated, I control for meas-

ures of banking regulation that could affect the regulated half of the sample. In

addition, these variables capture the competitive characteristics of the market in

which also unregulated MFIs operate. From the banking regulation database com-

piled by Barth et al. (2006) I include capital stringency, the diversification index and

financial statement transparency.

Capital stringency is based on a number of variables that measure whether cap-

ital requirements reflect certain risk elements. It takes the minimum capital-asset

ratio into account, whether it is in line with the Basel Committee on Banking Super-

vision guidelines and to what extent it varies as a function of different types of risks.

It also takes into account how bank losses affect the book-value of bank capital. The

diversification index measures whether there are explicit, verifiable, and quantifi-

able guidelines regarding asset diversification and whether banks are allowed to

make loans abroad. A higher index value implies more bank asset diversification.

Financial statement transparency indicates to what extent banks are forced to dis-

close information. It includes whether accrued, though unpaid, interest/principal

enters the income statement while the loan is still performing; whether financial in-

stitutions are obliged to produce consolidated accounts covering all bank and any

non-bank financial subsidiaries; whether off-balance sheet items are disclosed to

the supervisor; whether banks must disclose their risk management procedures to

the public; whether bank directors are legally liable if disclosed information is erro-

neous or misleading and whether regulations require credit ratings for commercial

banks.

To control for the effects of market concentration, I use the standard Herfindahl-

Hirschman Index (HHI), which equals the sum of the squares of the market shares

(in terms of assets) of each individual MFI in individual countries. Although not

all MFIs operating in a country report to Mixmarket, HHI is a reasonable proxy

for market concentration since worldwide the largest MFIs do report to Mixmar-

ket. The (normalized) HHI ranges from zero to one with a higher value indicating

greater monopoly power.

I also control for a number of bank characteristics. I use the natural logarithm

of the average MFI size over the period 2000-2008. The square of MFI size is not

included, due to the fact that this variable is highly collinear with MFI size. MFI
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growth is the average growth rate of MFI financial revenue.

To control for differences in economic development across countries I include

several country-level control variables. The natural logarithm of real GDP per cap-

ita is included to capture a country’s economic development. I include the natural

logarithm of real GDP to capture the size of the economy. Finally, I also control for

inflation based on a consumer price index.

6.4 Results

6.4.1 Hypothesis 1: the effect of credit institutions on MFI risk

My first set of analyses considers the effect of debt enforcement inefficiency, creditor

rights and information sharing on MFI risk taking. My main dependent variable

is the log Z-score. The key independent variables are contract enforcement days,

contract enforcement costs and recovery rate, which measure debt enforcement in-

efficiency, the creditor rights index and two information sharing measures, namely

an information sharing dummy, and the depth of credit information index. I run

the following regression:

Zi,j = α + β1Debt enforcement inefficiency measuresj

+ β2Creditor rights measuresj

+ β3Information sharing measuresj

+ β4Bank regulation controlsj

+ β5Bank controlsi,j

+ β6Macro controlsj + ǫi,j

where the i and j subscripts indicate bank and country, respectively. Zi,j is the

log Z-score or portfolio growth, α is a constant and βk is a vector of parameters.

Debt enforcement inefficiency measures include contract enforcement days, con-

tract enforcement costs and recovery rate. The creditor rights measure is based on

the aggregate creditor rights index in 2003. Information sharing measures include

the information sharing dummy variable and depth of credit information. Bank

regulation controls include capital stringency, diversification index, financial trans-

parency and a microfinance HHI index. MFI controls include MFI size and MFI

growth. Macro controls include log real GDP per capita, log real GDP and inflation.

I take the average of all time-varying independent variables over the period 2000-
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2008. Section 6.3 contains a definition of all the variables. I use heteroskedasticity-

robust standard errors clustered by country to compute p-values.5

Table 6.2 presents the regression results: it shows that higher contract enforce-

ment days are consistently related to less MFI risk while higher recovery rates im-

ply more MFI risk (remember that a higher Z-score implies less risk). So inefficient

debt enforcement is associated with less MFI risk, which confirms hypothesis 1.

The effect of contract enforcement days is economically significant. A one standard

deviation increase in contract enforcement days (232.4 days) is associated with a

change in Z-score of about 0.14 (0.06× 2.324), where the average Z-score is 2.663.

A one standard deviation increase in the recovery rate is associated with a 0.07 drop

in the Z-score. Contrary to the other two measures, in specification (1)-(3), higher

contract enforcement costs are associated with more MFI risk.

I do not find any effect of creditor rights and information sharing on MFI risk.

Nonetheless, I do find the depth of credit information significantly increases MFI

risk. This confirms hypothesis 1, more information sharing implies that there is less

room for microfinance to alleviate asymmetric information problems. A smaller

market for microfinance implies less diversification and thus more risk. So I find

evidence that information sharing institutions and microfinance are substitutes.

The effect of the depth of credit information is economically significant: a one

standard deviation increase in the depth of credit information is associated with a

drop in Z-score of about 0.06. Also microfinance market concentration, as measured

by HHI, is associated with a very strong and significant increase in MFI risk: a one

standard deviation increase in HHI is associated with 0.41 drop in Z-score.6

GDP per capita and MFI size are very significant predictors of MFI risk, where

more developed countries and larger MFIs are associated with less risk. Larger

MFIs have larger loan portfolios and thus more diversification opportunities. Sur-

prisingly, I would expect GDP per capita to be associated with more MFI risk, be-

cause higher GDP per capita implies a smaller microfinance market.

In comparison to Houston et al. (2010), bank regulatory variables do not have a

very significant impact on MFI risk, which could reflect the fact that more than half

of the MFIs are not regulated. Also inflation does not have an effect on MFI risk,

which could be due to the fact that microfinance borrowers operate in the informal

sector, which is relatively shielded from the rest of the economy.

5 Clustering standard errors by country implies that I allow correlation within countries, but not
between countries. Beck, Demirgc-Kunt and Peria (2007), amongst others, show that clustering standard
errors by country gives robust and reliable standard errors.

6 Note, however, that I do not have information on all MFIs in a country, such that a market concentra-
tion measure like HHI could be biased upward.
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6.4.2 Hypothesis 2: the moderating effect of creditor rights and

legal origin

Next, I investigate the interaction between debt enforcement inefficiency and cred-

itor rights. There are two major categories of legal traditions, namely common law

and civil law. Civil law countries focus more on information sharing and less on en-

forcement of creditor rights. By contrast, common law countries have higher cred-

itor rights which are more actively enforced through courts, although they make

less use of information sharing agencies. Therefore, according to hypothesis 2 mi-

crofinance is more likely to be a substitute for inefficient debt enforcement in com-

mon law countries and countries with high creditor rights.

The first column of Table 6.3 presents the results of including an interaction

between contract enforcement days and creditor rights. The interaction term is pos-

itive and significant, while the main effect of contract enforcement days is no longer

significant. This confirms hypothesis 2: in countries with high creditor rights the

microfinance market is larger and therefore gives MFIs more diversification oppor-

tunities. Figure 6.1 present a plot of the marginal effect of contract enforcement

days on the Z-score for different levels of creditor rights, together with a dashed

95% pointwise confidence bound. It shows that in countries with no creditor rights

contract enforcement days has no marginal effect on the Z-score, while it has a pos-

itive and increasing effect for higher levels of creditor rights.

To test this explanation further, I split the sample into MFIs in countries with

creditor rights (Creditor rights > 0) and countries with no creditor rights (Cred-

itor rights = 0). Table 6.3 presents the results of the split-sample specifications in

columns 5 and 6, respectively. They provide evidence that contract enforcement

days decrease MFI risk in countries that have creditor rights, but increases MFI risk

in countries that do not have creditor rights. The increase of MFI risk in countries

with zero creditor rights is pronounced; a one standard deviation increase in the

number of days (which is 4.239 in this sample) is associated with a decrease in the

Z-score of 3.755, where the average Z-score is 2.471 in this sample.

Also the recovery rate and contract enforcement costs tend to have a more ex-

treme impact in this sample. Possibly this is due to the fact that the 12 countries in

this subsample (Benin, Burkina Faso, Cameroon, Chad, Colombia, Ecuador, Mali,

Mexico, Peru, Senegal, Togo and Tunisia) include several low-developed countries.
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Table 6.3. The interaction of creditor rights and contract enforce-
ment days

TS TS TS CR>0 CR=0

Creditor rights -0.075 -0.001 0.006

[0.282] [0.982] [0.876]

Contract enforcement days 0.019 0.058*** 0.178*** 0.066*** -0.484***

[0.541] [0.000] [0.002] [0.001] [0.000]

English legal origin -0.368

[0.444]

Contract enforcement days 0.212**

× English legal origin [0.048]

Contract enforcement cost -0.642 -0.513 -0.540 -0.338 -0.815***

[0.207] [0.286] [0.262] [0.687] [0.000]

Recovery rate -0.452* -0.723** -0.614** -0.712 -7.122***

[0.074] [0.027] [0.014] [0.280] [0.000]

Depth of credit information -0.072* -0.098** -0.059 -0.123** -0.457***

[0.058] [0.013] [0.113] [0.033] [0.000]

Diversification index -0.045 -0.063 -0.086* -0.090 -0.228***

[0.469] [0.178] [0.068] [0.172] [0.004]
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Table 6.3. The interaction of Creditor rights and Contract enforce-
ment days (continued)

TS TS TS CR>0 CR=0

Overall capital stringency -0.044 -0.071* -0.053* -0.067 -0.591***

[0.174] [0.051] [0.081] [0.187] [0.000]

Financial statement 0.077 0.070 0.086 0.024 3.318***

transparency [0.482] [0.452] [0.401] [0.845] [0.000]

MFI size 0.124*** 0.125*** 0.124*** 0.168*** 0.043

[0.000] [0.000] [0.000] [0.002] [0.242]

HHI -0.874*** -1.055*** -0.958*** -0.725*** 0.292

[0.000] [0.000] [0.000] [0.004] [0.113]

MFI growth -0.571 -0.586 -0.587 -0.631 -0.113

[0.114] [0.102] [0.106] [0.126] [0.890]

Log GDP per capita 0.508*** 0.703*** 0.502*** 0.558*** 0.404

[0.001] [0.000] [0.001] [0.001] [0.135]

Log GDP -0.123* -0.165** -0.122* -0.111 1.224***

[0.071] [0.018] [0.051] [0.277] [0.000]

Inflation -0.021 -0.032 -0.022 -0.04 -0.129***

[0.324] [0.120] [0.281] [0.169] [0.001]
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Table 6.3. The interaction of Creditor rights and Contract enforce-
ment days (continued)

TS TS TS CR>0 CR=0

Creditor rights 0.032*

× Contract enforcement days [0.071]

French legal origin 0.241

[0.296]

Contract enforcement days -0.123**

× French legal origin [0.020]

Constant 0.438 0.125 0.132 -0.416 -38.577***

[0.746] [0.904] [0.909] [0.861] [0.000]

Observations 311 311 311 199 112

Adjusted R-squared 0.125 0.127 0.126 0.119 0.084

Countries 41 41 41 29 12

Notes: This table reports the results of estimating model (1) with OLS. The dependent variable is the logarithm of Z-score. Z-score = (ROA + CAR)/ σ(ROA),

where ROA is the return on assets and CAR is the capital-asset ratio, which are both averaged over 2000-2008. σ(ROA) is the standard deviation of return on

assets over 2000-2008. A higher Z-score implies less risk. CR>0 indicates the subsample of countries that have creditor rights. CR = 0 indicates the subsample

that has no creditor rights. Heteroskedasticity-robust p-values, clustered by countries are reported in brackets. *** p<0.01, ** p<0.05, * p<0.1
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Figure 6.1. The marginal effect of contract enforcement days on MFI risk. The
dashed line indicates a 95% pointwise confidence interval

Next, I investigate the interaction between debt enforcement inefficiency and

legal origin. My creditor rights measure might be especially relevant to debt finance

in the richer countries. Therefore, legal origin could be a better proxy for whether

countries primarily use information sharing or enforcement through courts for the

functioning of their credit market. I interact contract enforcement days with French

legal origin (civil law) and English legal origin (common law). Column 2 and 3

of Table 6.3 show that contract enforcement days are associated with less MFI risk

in countries with English legal origin, which confirms Hypothesis 2. By contrast,

they are associated with more MFI risk in countries with a French legal origin. This

is consistent with French legal origin countries using more information sharing,

which gives MFIs a competitive disadvantage relative to formal financial institu-

tions.

6.4.3 Hypothesis 3: the moderating effect of MFI type

MFIs that are the most dissimilar to formal financial institutions form their best

substitutes. These nonprofit and unregulated institutions cater to the poorest of the
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poor, for which specialized microfinance contracts like group lending are used to

avoid problems of a lack of information and inadequate collateral.

Table 6.4. Z-score by profit status and regulation

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

Panel A: profit status NP P NP P

Contract enforcement days 0.069*** 0.008 0.075*** 0.006

[0.001] [0.908] [0.001] [0.937]

Contract enforcement cost -0.401 -2.400*** -0.039 -2.167**

[0.425] [0.004] [0.945] [0.014]

Recovery rate 0.361 0.305 0.200 0.118

[0.445] [0.684] [0.673] [0.889]

Information sharing -0.386* -0.567

[0.066] [0.138]

Creditor rights 0.007 0.121 0.023 0.105

[0.915] [0.347] [0.703] [0.510]

Diversification index -0.258*** 0.336 -0.256*** 0.389*

[0.001] [0.132] [0.001] [0.059]

Overall capital stringency 0.022 -0.209** 0.023 -0.195*

[0.676] [0.049] [0.656] [0.089]

Financial statement 0.101 0.245 0.018 0.160

transparency [0.527] [0.335] [0.910] [0.501]

MFI size 0.177*** 0.178* 0.178*** 0.167*

[0.000] [0.056] [0.000] [0.076]

HHI -0.260 -1.026** -0.528 -0.994***

[0.415] [0.016] [0.129] [0.009]

MFI growth -0.299 -0.839** -0.328 -0.767**

[0.517] [0.011] [0.482] [0.016]

Log GDP per capita 0.481*** 0.293 0.662*** 0.297

[0.004] [0.413] [0.000] [0.388]

Log GDP -0.242*** 0.094 -0.218** 0.073
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Table 6.4. Z-score by profit status and regulation (continued)

[0.010] [0.622] [0.015] [0.702]

Inflation -0.014 -0.024 -0.020 0.002

[0.593] [0.479] [0.458] [0.972]

Depth of credit information -0.089** -0.012

[0.041] [0.919]

Constant 1.984 -4.255 0.218 -3.959

[0.198] [0.325] [0.897] [0.312]

Observations 207 104 207 104

Adjusted R-squared 0.164 0.27 0.167 0.259

Countries 36 25 36 25

Panel B: Regulation UR R UR R

Contract enforcement days 0.108*** -0.048 0.119*** -0.035

[0.000] [0.444] [0.000] [0.576]

Contract enforcement cost -0.256 -0.924* -0.129 -0.637

[0.873] [0.087] [0.933] [0.275]

Recovery rate 0.719 -0.455 0.598 -0.371

[0.284] [0.294] [0.365] [0.412]

Information sharing -1.329*** -0.261

[0.008] [0.280]

Creditor rights 0.305** -0.009 0.345*** -0.006

[0.018] [0.892] [0.006] [0.930]

Diversification index -0.516*** 0.024 -0.461*** 0.010

[0.001] [0.862] [0.002] [0.935]

Overall capital stringency 0.179** -0.132** 0.160** -0.130**

[0.037] [0.027] [0.038] [0.027]

Financial statement 0.328 0.103 0.178 0.069

transparency [0.131] [0.586] [0.406] [0.711]

MFI size 0.206*** 0.081 0.198*** 0.090*
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Table 6.4. Z-score by profit status and regulation (continued)

[0.000] [0.109] [0.000] [0.079]

HHI -1.983*** -0.960*** -2.494*** -1.139***

[0.000] [0.001] [0.000] [0.000]

MFI growth -0.434 -0.515 -0.466 -0.550

[0.349] [0.434] [0.324] [0.394]

Log GDP per capita 1.250*** 0.123 1.682*** 0.296

[0.000] [0.328] [0.000] [0.109]

Log GDP -0.257* -0.013 -0.213 0.004

[0.099] [0.862] [0.139] [0.960]

Inflation -0.052 -0.010 -0.047 -0.021

[0.172] [0.652] [0.200] [0.387]

Depth of credit information -0.167*** -0.096

[0.006] [0.101]

Constant -5.026 2.116 -9.567** 0.366

[0.156] [0.173] [0.011] [0.850]

Observations 149 160 149 160

Adjusted R-squared 0.192 0.202 0.198 0.209

Countries 25 33 25 33

Notes: This table reports the results of estimating model (1) with OLS. The dependent variable is

the logarithm of Z-score. Z-score = (ROA + CAR)/σ(ROA), where ROA is the return on assets and

CAR is the capital-asset ratio, which are both averaged over 2000-2008. σ(ROA) is the standard

deviation of return on assets over 2000-2008. A higher Z-score implies less risk. For-profit (P) in-

dicates the subsample of (rural) banks and nonprofit (NP) indicates all other MFIs. Regulated (R)

and unregulated (UR) indicates the subsamples regulated by the central bank or not, respectively.

Heteroskedasticity-robust p-values, clustered by countries are reported in brackets. *** p<0.01, **

p<0.05, * p<0.1

Table 6.4 tests whether the effect of the quality of debt enforcement differs by

running the baseline regressions in Table 2 for subsamples of for-profits, nonprofits,

and regulated and unregulated MFIs. The results show that contract enforcement

days decreases the risk of for nonprofits and unregulated MFIs, while it has no

effect for for-profit and regulated MFIs. The economic significance is comparable



Debt enforcement and microfinance risk 141

to that found in the baseline regressions in Table 6.2.

If there is an effect of the quality of debt enforcement on for-profit MFIs, the res-

ults suggest that it increases instead of decreases risk, since an increase in contract

enforcement costs leads to a significant increase in for-profits’ risk. The economic

effect is very large: a one standard deviation increase in contract enforcement costs

(0.217) leads to a drop in Z-score of about 2, where the average Z-score is 2.663. It

appears that contract enforcement days are especially relevant for non-profit risk,

while contract enforcement costs are more relevant for for-profit risk. This could

also explain why I find opposite effects of contract enforcement days and contract

enforcement costs in my total sample.

6.4.4 Hypothesis 4: the effect of credit institutions on portfolio

growth

The previous results have shown that inefficient debt enforcement decreases MFI

risk, because inefficient debt enforcement increases the market for microfinance.

Therefore, I expect a positive relation between debt enforcement inefficiency and

portfolio growth.

The total loan portfolio is the number of borrowers multiplied by the average

loan size, so growth can result from an increase in the number of borrowers or

an increase of the average loan size. I will refer to these as borrower growth and

loan size growth. Since I use log growth, borrower growth and loan size growth

exactly add up to portfolio growth. As debt enforcement becomes less efficient, it

becomes increasingly less efficient for formal financial institutions to offer smaller

loans. Consequently, inefficient debt enforcement leads to a larger market for mi-

crofinance and thus to higher borrower growth, a result also found by Ahlin et al.

(2010). By contrast, inefficient debt enforcement impairs loan-size growth, because

larger microfinance loans eventually require the use of debt enforcement institu-

tions.

Table 6.5 presents the results of regressing portfolio, borrower and loan-size

growth on the set of explanatory variables. It shows that contract enforcement days

is not related to borrower growth, but it is negatively related to loan-size growth,

which confirms the conjecture that micro-lenders fail to graduate to larger loans

when debt enforcement is inefficient. The relation between contract enforcement

days and loan size growth is economically significant: an increase in contract en-

forcement days with one standard deviation (232.4 days) is associated with a drop

in loan-size growth of 1.16% (0.005×2.324), where the average loan size growth is
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11%.

Table 6.5 also shows that the depth of credit information negatively affects port-

folio growth and loan size growth. This is again consistent with the competition ar-

gument: MFIs have a competitive disadvantage with respect to regular banks that

do have access to credit information, which leads to less portfolio growth. Table 6.5

also shows evidence that market concentration with the microfinance sector (HHI)

is positively related to portfolio and borrower growth. Possibly there is a reverse

effect: microfinance growth leads to consolidation within the microfinance sector.

Finally, the recovery rate is positively related to portfolio growth, which appears

to be due to the positive effect of the recovery rate on borrower growth. So better

repayment is associated with an increasing number of poor borrowers receiving a

loan. An increase in recovery rate with one standard deviation (0.159) is associ-

ated with an increase in borrower growth of 3.8% (0.240× 0.159), where average

borrower growth is 21.7%.

6.5 Robustness checks

In this section I perform several robustness checks on the results found for the main

specification in Table 6.2. To find out which of the components of the Z-score is

mainly responsible for the relationship between the legal variables and MFI risk

I use ROA, CAR and σ(ROA) as separate independent variables in section 6.5.1.

As additional robustness test, I measure risk by the ratio of provisions for loan

impairment over assets and portfolio-at-risk 30 days ratio, which is the fraction of

the portfolio that is more than 30 days overdue. To check whether my results are

driven by a subsample of countries or MFIs, I perform weighted regressions and

country level regressions in section 6.5.2.

6.5.1 Z-score disaggregation and alternative MFI risk measures

The Z-score equals the ratio of ROA plus CAR to the standard deviation of ROA.

So an increase in Z-score, which is a decrease in risk, could be due to and increase

in ROA or CAR, or due to a decrease in the standard deviation of ROA. So it is pos-

sible that contract enforcement days only lead to, for instance, an increase in the

capital-asset ratio and not necessarily to a decrease in risk. To find out how creditor

rights, information sharing and quality of law enforcement influence different com-

ponents of the Z-score, I run regressions treating each of the Z-score components as

a separate dependent variable.
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Table 6.5. : The effect of debt enforcement quality on portfolio
growth, borrower growth and loan-size growth

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

portfolio portfolio borrower borrower loan size loan size

growth growth growth growth growth growth

Contract enforcement days -0.003 -0.002 0.004 0.003 -0.006*** -0.004*

[0.299] [0.582] [0.280] [0.440] [0.005] [0.073]

Contract enforcement cost -0.160 -0.100 -0.050 -0.048 -0.092 -0.030

[0.159] [0.412] [0.733] [0.772] [0.450] [0.813]

Recovery rate 0.167* 0.165* 0.240*** 0.240*** -0.062 -0.063

[0.067] [0.052] [0.003] [0.004] [0.399] [0.315]

Information sharing -0.129** -0.081 -0.053

[0.020] [0.200] [0.159]

Creditor rights -0.015 -0.013 0.005 0.005 -0.014 -0.012

[0.291] [0.344] [0.748] [0.744] [0.199] [0.218]

Diversification index -0.032 -0.031 -0.027 -0.022 -0.002 -0.006

[0.106] [0.138] [0.243] [0.391] [0.926] [0.709]

Overall capital stringency 0.029** 0.030** 0.025** 0.025** 0.004 0.004

[0.026] [0.018] [0.042] [0.039] [0.600] [0.587]
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Table 6.5. : The effect of debt enforcement quality on portfolio
growth, borrower growth and loan (continued)

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

Financial statement 0.017 0.000 0.029 0.019 -0.011 -0.018

transparency [0.576] [0.995] [0.294] [0.512] [0.583] [0.262]

MFI size 0.004 0.005 0.001 0.001 0.004 0.005

[0.472] [0.349] [0.859] [0.864] [0.573] [0.417]

HHI 0.102* 0.056 0.102* 0.094 0.007 -0.034

[0.062] [0.406] [0.079] [0.210] [0.846] [0.276]

Log GDP per capita -0.036 0.007 -0.043 -0.033 0.002 0.038*

[0.191] [0.818] [0.120] [0.318] [0.920] [0.097]

Log GDP -0.001 0.002 0.004 0.005 -0.002 0.001

[0.966] [0.927] [0.785] [0.794] [0.888] [0.948]

Inflation 0.005 0.005 0.000 0.002 0.005 0.002

[0.355] [0.361] [0.967] [0.680] [0.130] [0.452]

Depth of credit information -0.022* -0.005 -0.018**

[0.052] [0.683] [0.017]

Constant 0.506 0.082 0.202 0.090 0.222 -0.115

[0.157] [0.836] [0.589] [0.831] [0.526] [0.702]
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Table 6.5. : The effect of debt enforcement quality on portfolio
growth, borrower growth and loan (continued)

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

Observations 311 311 311 311 311 311

Adjusted R-squared 0.122 0.121 0.044 0.038 0.036 0.052

Countries 41 41 41 41 41 41

Notes: This table reports the results of estimating model (1) with OLS. The dependent variable is portfolio growth, which is the log growth of the gross loan

portfolio. Portfolio growth = borrower growth + loan size growth, where borrower growth is growth in the number of borrowers and loan size growth is the

growth in average loan size. All variables are averaged over 2000-2008. Heteroskedasticity-robust p-values, clustered by countries are reported in brackets. ***

p<0.01, ** p<0.05, * p<0.1
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Table 6.A.1 in Appendix 6.A presents the results. It shows that contract en-

forcement days is significantly associated with a lower standard deviation of ROA.

Contract enforcement days does not have an effect on ROA performance and there

is some evidence that it positively affects capital asset ratios. Interestingly, the neg-

ative impact of depth of credit information on Z-score is due to its negative effect

on ROA and capital asset ratios, while it does not have an effect on standard de-

viation of ROA. This corroborates my assertion that access to information sharing

places non-microfinance banks at a competitive advantage vis-à-vis MFIs. Since

MFIs do not have access to information sharing, information sharing reduces their

ROA performance and their ability to attract equity capital. Market concentration

also increases risk . Table 6.A.1 shows that HHI increases the standard deviation of

ROA and reduces ROA, thereby reducing the Z-score.

As a robustness check, I also take alternative risk measures as dependent vari-

able. First, I use the raw (no natural logarithm) Z-score as a dependent variable.

This allows me to also include 7 observations that were dropped from the sample

since they had a negative Z-score. The results are basically similar to those found

with the log Z-score measure, with the exception of a very negative significant coef-

ficient on the information sharing dummy. Similar to the finding of a negative effect

of depth of credit information, I interpret this result as a competition effect. MFIs

have an informational disadvantage compared to banks, such that they end up with

a more risky loan portfolio.

In addition, I use the ratio of provision for loan impairment over assets (pro-

visions) and the fraction of the loan portfolio that is more than 30 days overdue

(PAR30) as dependent variables. Here I find that contract enforcement days is

negatively associated with provisions for loan impairment, while depth of credit

information is positively associated with provisions. When contract enforcement

days increase, MFI risk decreases and thus they need less provisions. When credit

information increases, they face more risk and need more provisions. Surprisingly,

PAR30 is positively associated with contract enforcement days, which contradicts

my previous results.

6.5.2 Robustness checks: weighted regressions and country level

regressions

Microfinance has been very successful in some countries, as seen by rapid devel-

opment of the microfinance sector in these countries. This also implies that some

countries have many MFIs, including several very large ones, while other countries
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have a much smaller microfinance sector. Therefore, my results could be driven by

a subset of large MFIs in a small number of countries. To some extent this problem

is tackled by using heteroskasticity robust standard errors, clustered by country. To

further control for the uneven distribution of MFIs across countries, I perform two

additional robustness checks.

First, I perform weighted OLS regressions, using bank assets as weights. Com-

pared to previous regressions, the results of these analyses are more influenced

by the small MFIs in the sample. Table 6.A.2 in Appendix 6.A confirms my main

results that contract enforcement days decreases MFI risk and depth of credit in-

formation increases MFI risk. The coefficients are even somewhat larger, which

suggests that the effects I find are less pronounced for large MFIs. I do find evid-

ence of a positive result of creditor rights in these regressions, which implies that

smaller MFIs take less risk as a result of a better creditor rights situation. These

results are again consistent with microfinance being a substitute for formal finance.

The results of Houston et al. (2010) support this interpretation, because they find

the opposite: better creditor rights increase bank risk.

A second robustness check consists of estimating country level regressions in

which one country risk measure is regressed on average country explanatory vari-

ables. This significantly reduces the sample. Consequently, the results in Table

6.A.3 are a lot less significant. Still, my main results on contract enforcement days

and depth of credit information appear to be robust. Contract enforcement days is

positively related to the Z-score with coefficients similar to those found in Table 6.2.

Depth of credit information is negatively related to the Z-score.

6.6 Conclusion

There is a voluminous theoretical literature that deals with finding efficient mi-

crofinance contracts (e.g. Ghatak and Guinnane, 1999; Gangopadhyay, Ghatak and

Lensink, 2005). In addition, an exciting body of research has emerged that tests the

predictions from theoretical microfinance models in randomized control trials (for

an overview see for example Banerjee and Duflo, 2010). Both theoretical literature

and empirical testing of microfinance contracts deal with debt enforcement from

the perspective of finding optimal microfinance contracts. This chapter provides

a different perspective; instead of looking at debt enforcement from a contracting

perspective, it looks at debt enforcement from an institutional perspective. As such,

it falls within a large literature that shows how the credit institutions are important
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determinants of credit provision and bank risk.

To my knowledge, this chapter is the first that investigates whether credit insti-

tutions affect microfinance risk. The broad conclusion that emerges is that ineffi-

cient debt enforcement reduces microfinance risk. From a normative perspective, it

is difficult to indicate whether this good or bad. On the one hand, inefficient debt

enforcement impedes loan-size growth, which limits the development of the mi-

crofinance sector and the ability of borrowers to graduate to larger loans to expand

their business. On the other hand, when bad institutions limit formal finance by

making it more risky, there is at least a viable alternative in the form of microfin-

ance. These results echo those of Houston et al. (2010) who find evidence of both a

”bright” side and a ”dark” side to stronger creditor rights. Stronger creditor rights

promote greater risk-taking and are correlated to higher growth, even though they

also increase the likelihood of a country experiencing a financial crisis.

Although it could be difficult to change the way in which countries administer

their debt enforcement procedures, there is reason to be optimistic. Research related

to he Doing Business project of the World Bank (www.doingbusiness.org), resulted

in great simplifications of business regulations and their enforcement. Between

June 2008 through May 2009 287 reforms in 131 economies were introduced in

which reformers simplified business regulations, strengthened property rights, eased

tax burdens, improved access to credit and reduced the cost of exporting and im-

porting.

Many developing countries use credit information sharing for the functioning

of their credit markets. Unfortunately, in many countries microfinance informa-

tion sharing is still in its infancy (Campion and Valenzuela, 2001). Often public

credit bureaus are unavailable to unregulated MFIs and non-profit MFIs believe

their clients will not be listed by private bureaus or complain that private bureaus

are too costly. In addition, some believe that their best clients might be ”stolen” by

banks if their good repayment data would be shared in a credit bureau. Currently,

most MFIs do not participate in information sharing, which places them at a com-

petitive disadvantage. In countries where there is information sharing and larger

depth of credit information, MFI portfolio growth tends to be lower and risk tends

to be higher. An interesting future avenue of research would be to directly assess

whether regular banks that have access to information sharing institutions have a

competitive advantage compared to MFIs that do not have access.
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6.A Appendix

6.A.1 Appendix A.1

See Table 6.A.1

6.A.2 Appendix A.2

See Table 6.A.2
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Table 6.A.1. Cross-section OLS regressions: ROA and CAR and
alternative risk measures

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

ROA ROA CAR CAR σ(ROA) σ(ROA)

Contract enforcement days 0.001 0.002 0.006 0.011** -0.002** -0.002**

[0.684] [0.266] [0.236] [0.043] [0.028] [0.033]

Contract enforcement cost -0.061 -0.035 -0.002 0.128 0.014 0.010

[0.278] [0.534] [0.987] [0.377] [0.591] [0.770]

Recovery rate 0.043 0.043 0.149 0.148 0.019 0.020

[0.181] [0.175] [0.315] [0.233] [0.279] [0.295]

Information sharing -0.007 -0.064 0.012

[0.753] [0.264] [0.381]

Creditor rights 0.003 0.004 0.010 0.014 0.002 0.002

[0.429] [0.325] [0.532] [0.325] [0.481] [0.532]

Diversification index -0.005 -0.007 -0.054** -0.066*** 0.000 0.000

[0.480] [0.229] [0.029] [0.005] [0.999] [0.915]

Overall capital stringency 0.004 0.004 0.011 0.012 0.002 0.001

[0.367] [0.353] [0.313] [0.304] [0.632] [0.646]
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Table 6.A.1. ROA, CAR and other risk measures (continued)

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

Financial statement -0.004 -0.005 -0.021 -0.031 -0.006 -0.005

transparency [0.695] [0.596] [0.509] [0.280] [0.398] [0.572]

MFI size 0.001 0.001 -0.054*** -0.050*** -0.010*** -0.010***

[0.795] [0.562] [0.000] [0.000] [0.000] [0.000]

HHI -0.052** -0.067** 0.104 0.025 0.032** 0.036*

[0.019] [0.013] [0.172] [0.755] [0.030] [0.086]

MFI growth 0.009 0.004 -0.020 -0.041 0.031 0.030

[0.633] [0.831] [0.715] [0.470] [0.162] [0.169]

Log GDP per capita 0.001 0.014 0.045* 0.114*** -0.009 -0.013*

[0.950] [0.375] [0.080] [0.005] [0.128] [0.061]

Log GDP 0.001 0.002 -0.003 0.003 0.006 0.006

[0.905] [0.769] [0.879] [0.887] [0.118] [0.145]

Inflation -0.001 -0.003 -0.008 -0.014** 0.001 0.000

[0.409] [0.153] [0.155] [0.024] [0.709] [0.806]

Depth of credit information -0.007* -0.035** 0.002

[0.071] [0.013] [0.625]

Constant 0.032 -0.089 1.056** 0.406 0.109* 0.141*
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Table 6.A.1. ROA, CAR and other risk measures (continued)

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

[0.798] [0.495] [0.018] [0.303] [0.072] [0.077]

Observations 311 311 311 311 311 311

Adjusted R-squared 0.062 0.077 0.208 0.232 0.206 0.082

Countries 41 41 41 41 41 41

Panel B: Alternative risk measures Raw Z Raw Z Provisions Provisions PAR30 PAR30

Contract enforcement days 0.923** 1.114** -0.001*** -0.001*** 0.003** 0.003**

[0.027] [0.025] [0.004] [0.001] [0.010] [0.027]

Contract enforcement cost -14.953 -7.982 0.018** 0.009 0.066** 0.058*

[0.124] [0.412] [0.022] [0.257] [0.046] [0.082]

Recovery rate -13.489** -13.331** -0.010* -0.010 -0.015 -0.015

[0.026] [0.043] [0.084] [0.135] [0.527] [0.509]

Information sharing -13.171*** 0.016*** 0.001

[0.003] [0.001] [0.933]

Creditor rights 0.642 0.850 0.001 0.001 0.004 0.004

[0.570] [0.446] [0.200] [0.356] [0.206] [0.236]

Diversification index -0.550 -0.613 0.002 0.002 -0.001 0.000
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Table 6.A.1. ROA, CAR and other risk measures (continued)

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

[0.727] [0.715] [0.208] [0.198] [0.803] [0.937]

Overall capital stringency -1.826** -1.770** 0.002*** 0.002*** -0.002 -0.002

[0.019] [0.033] [0.000] [0.001] [0.506] [0.514]

Financial statement 4.037 2.412 -0.007*** -0.005*** 0.003 0.004

transparency [0.101] [0.321] [0.000] [0.001] [0.579] [0.481]

MFI size 0.878 1.017 0.000 0.000 -0.004** -0.004**

[0.230] [0.174] [0.719] [0.936] [0.038] [0.027]

HHI -3.183 -8.555 -0.011*** -0.005 0.003 0.008

[0.557] [0.149] [0.001] [0.152] [0.802] [0.488]

MFI growth -19.877 -20.078 0.013* 0.013* -0.089*** -0.088***

[0.157] [0.151] [0.062] [0.052] [0.007] [0.008]

Log GDP per capita 7.546** 12.508*** -0.001 -0.007*** -0.019*** -0.024***

[0.019] [0.001] [0.469] [0.004] [0.009] [0.008]

Log GDP -2.918* -2.578 0.004*** 0.003*** 0.013*** 0.013***

[0.074] [0.098] [0.000] [0.001] [0.003] [0.004]

Inflation -0.489 -0.537 0.000 0.000 0.000 0.001

[0.306] [0.254] [0.663] [0.543] [0.838] [0.546]
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Table 6.A.1. ROA, CAR and other risk measures (continued)

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

Depth of credit information -2.577*** 0.003*** 0.002

[0.004] [0.000] [0.356]

Constant 31.906 -16.726 -0.063** -0.007 -0.070 -0.031

[0.225] [0.601] [0.011] [0.826] [0.354] [0.689]

Observations 318 318 311 311 311 311

Adjusted R-squared 0.084 0.088 0.082 0.086 0.246 0.248

Countries 41 41 41 41 41 41

Notes: This table reports the results of estimating model (1) with OLS for the dependent variables indicated in the top row. ROA is the return on assets and

CAR is the capital-asset ratio, which are both averaged over 2000-2008. σ(ROA) is the standard deviation of return on assets over 2000-2008. Raw Z, indicates

Z-score without taking a logarithm. Provisions is the ratio of impairment loss to assets. PAR30 is the portfolio-at-risk 30 days ratio. Raw Z-score, provisions

and PAR30 are averaged over 2000-2008. Heteroskedasticity-robust p-values, clustered by countries are reported in brackets. *** p<0.01, ** p<0.05, * p<0.1
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Table 6.A.2. Asset-weighted results

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

Contract enforcement days 0.099*** 0.100*** 0.101*** 0.123*** 0.116*** 0.118***

[0.000] [0.000] [0.000] [0.000] [0.001] [0.001]

Contract enforcement cost -1.720** -1.812** -1.238** -1.334**

[0.023] [0.026] [0.042] [0.045]

Recovery rate 0.151 0.182

[0.596] [0.490]

Information sharing -0.124 -0.209 -0.226

[0.626] [0.400] [0.345]

Creditor rights 0.126** 0.071 0.063 0.130*** 0.087** 0.076*

[0.015] [0.132] [0.177] [0.004] [0.042] [0.077]

Diversification index -0.157 -0.059 -0.056 -0.116 -0.053 -0.050

[0.136] [0.549] [0.567] [0.270] [0.605] [0.626]

Overall capital stringency -0.04 -0.069 -0.075 -0.044 -0.063 -0.071

[0.414] [0.195] [0.160] [0.363] [0.217] [0.184]

Financial statement transparency 0.301* 0.370** 0.391** 0.179 0.253* 0.275*

[0.097] [0.030] [0.028] [0.217] [0.063] [0.056]
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Table 6.A.2. Asset-weighted results (continued)

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

MFI size 0.05 0.056 0.053 0.054 0.058 0.055

[0.212] [0.149] [0.189] [0.143] [0.109] [0.137]

HHI -0.058 -0.013 -0.009 -0.496 -0.368 -0.371

[0.880] [0.972] [0.980] [0.122] [0.248] [0.240]

MFI growth -0.48 -0.601 -0.613 -0.846 -0.821 -0.835

[0.403] [0.300] [0.289] [0.192] [0.198] [0.193]

Log GDP per capita 0.379 0.381* 0.378* 0.663** 0.601** 0.601**

[0.116] [0.069] [0.069] [0.021] [0.023] [0.022]

Log GDP -0.088 -0.158 -0.170 -0.052 -0.112 -0.127

[0.445] [0.149] [0.113] [0.591] [0.224] [0.153]

Inflation -0.041** -0.037 -0.035 -0.063** -0.051* -0.048*

[0.030] [0.106] [0.111] [0.042] [0.079] [0.078]

Depth of credit information -0.163** -0.128* -0.130*

[0.046] [0.081] [0.079]

Constant -0.239 1.768 2.081 -2.215 -0.392 -0.073

[0.858] [0.180] [0.119] [0.171] [0.786] [0.956]

Observations 311 311 311 311 311 311
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Table 6.A.2. Asset-weighted results (continued)

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

Adjusted R-squared 0.163 0.203 0.201 0.208 0.225 0.224

Countries 41 41 41 41 41 41

Notes: This table reports the results of estimating model (1) with weighted OLS. The dependent variable is the logarithm of Z-score. Z-score = (ROA + CAR)

/ σ(ROA), where ROA is the return on assets and CAR is the capital-asset ratio, which are both averaged over 2000-2008. σ(ROA) is the standard deviation of

return on assets over 2000-2008. A higher Z-score implies less risk. The weights are the bank’s total assets. Heteroskedasticity-robust p-values, clustered by

countries are reported in brackets. *** p<0.01, ** p<0.05, * p<0.1.
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Table 6.A.3. Country results

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

Contract enforcement days 0.076 0.075* 0.076 0.091** 0.089** 0.089**

[0.107] [0.095] [0.106] [0.021] [0.022] [0.027]

Contract enforcement cost -0.788 -0.775 -0.510 -0.505

[0.183] [0.189] [0.313] [0.332]

Recovery rate -0.116 -0.049

[0.918] [0.963]

Information sharing -0.061 -0.076 -0.077

[0.864] [0.821] [0.822]

Creditor rights 0.104* 0.063 0.067 0.098 0.072 0.074

[0.081] [0.338] [0.410] [0.119] [0.295] [0.372]

Diversification index -0.490** -0.464** -0.460** -0.532*** -0.510*** -0.508***

[0.036] [0.039] [0.038] [0.006] [0.008] [0.008]

Overall capital stringency 0.001 -0.017 -0.016 0.006 -0.006 -0.006

[0.991] [0.851] [0.855] [0.942] [0.943] [0.945]

Financial statement transparency 0.123 0.182 0.179 0.182 0.214 0.213

[0.465] [0.320] [0.319] [0.188] [0.143] [0.141]
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Table 6.A.3. Country results (continued)

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

MFI size 0.068 0.070 0.078 0.074 0.075 0.079

[0.557] [0.552] [0.550] [0.498] [0.494] [0.538]

HHI 0.290 0.425 0.398 0.108 0.213 0.202

[0.464] [0.318] [0.432] [0.779] [0.608] [0.693]

MFI growth -3.282*** -3.302*** -3.257*** -3.747*** -3.717*** -3.697***

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Log GDP per capita 0.060 0.031 0.039 0.314* 0.274 0.278

[0.726] [0.866] [0.840] [0.077] [0.131] [0.178]

Log GDP -0.045 -0.103 -0.102 -0.048 -0.086 -0.086

[0.665] [0.386] [0.389] [0.633] [0.443] [0.448]

Inflation 0.013 0.020 0.019 0.005 0.010 0.010

[0.688] [0.518] [0.544] [0.839] [0.676] [0.696]

Depth of credit information -0.156** -0.143** -0.143**

[0.038] [0.047] [0.050]

Constant 1.817 3.489 3.298 0.099 1.317 1.238

[0.594] [0.390] [0.375] [0.970] [0.683] [0.700]

Observations 40 40 40 40 40 40
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Table 6.A.3. Country results (continued)

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

Adjusted R-squared 0.276 0.278 0.25 0.361 0.348 0.322

Notes: This table reports the results of estimating model (1) at the country level. The dependent variable is the logarithm of Z-score. Z-score = (ROA + CAR)

/ σ(ROA), where ROA is the return on assets and CAR is the capital-asset ratio, which are both averaged over 2000-2008. σ(ROA) is the standard deviation of

return on assets over 2000-2008. A higher Z-score implies less risk. Heteroskedasticity-robust p-values, are reported in brackets. *** p<0.01, ** p<0.05, * p<0.1.


