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Abstract: Much of the literature on microfinance performance has concentrated on the effects of
institution-specific practices, but there have been compar atively few attempts to analyze how the
broader economic environment affects the performance of microfinance institutions (MFIs).
Drawing on the work of Ahlin and Lin (2006), who find that numerous macroeconomic
indicators affect MFI performance, this paper uses a demand-based model to study empirically
how the broader business environment in a country affects MFI performance. Most of the results
indicate that factors that are supportive of development generally are also supportive of
microfinance activities. MFIstend to perform better in terms of sustainability and outreach in
countries that are business-friendly and have relatively developed credit markets. The
guantitative impact of the business environment on MFI performance is also substantial,
although most of the variation in MFI performance appears to be due to differences at the
institution level.

1. Introduction

In the past twenty-five years, microlending hageged as a promising and often
successful way of helping lift many of the worlgisor out of poverty by providing them with
loans for small-scale entrepreneurial activitid&any microfinance institutions (MFIs) have
found that they are able to achieve profitabiligdnigh repayment rates by making small-
principal, no-collateral loans to low-income indluals who would not otherwise have access to
credit. In response to the growing success anaitapce of MFIs, there has been increased
interest among economists and policymakers in bettéerstanding the role that MFIs play in
development. Can microfinance help lift a courtny of poverty? Or do microfinance

institutions usually thrive in underdeveloped earmiments with large unofficial economies and



few wage-earning opportunities? Determining th&aaers to these questions depends on

understanding how MFIs interact with the macroeooicaenvironment.

Meanwhile, governments, NGOs, and private invedtas®e sought to determine why
some MFIs are more successful than others anglicate the success of the top-performers
through subsidies, aid, or investment. The estitrat fund MFIs have focused on how
management and institution-specific practices afféfel performance both because they are

likely of significant importance and because they@ntrollable.

However, there is an emerging body of literatureracrofinance that seeks to describe
the relationship between MFIs and the broader eoanenvironment, which has both
theoretical implications and practical applicatioff®r example, Ahlin and Lin (2006) found
that several macroeconomic indicators are relatddRI performance across a sampling of 47
developing countries in the years 1996-2004. Tiesiults are significant for two reasons. First,
as the authors suggest, investors or NGOs lookimya&luate MFI performance should
“handicap” for the macroeconomic environment. &mmmple, they find that GDP growth is
positively related to MFI self-sufficiency; there& evaluators should take growth differences
into account when comparing the performances ofavi-countries with different growth rates.
The second contribution of Ahlin and Lin’s worktiet it provides a clearer idea of how
microfinance is related to the development prooebs;h is of theoretical interest to economists.
The authors find, for instance, that MFI borrowsswgth is negatively related to the size of the
manufacturing sector and labor force participatguggesting that the existence of ample wage
earning opportunities may reduce the need for loevoine individuals to take out small loans to

fund microentrepreneurial activities.



This paper is motivated by Ahlin and Lin’s resudted seeks to expand on their work.
Whereas Ahlin and Lin’s key finding is that GDP gtb affects MFI sustainability, we seek to
investigate whether certadeter minants of growth — specifically, the quality of governnien
institutions and the development of the formal ficial sector — are related to MFI performance.
We focus primarily on the business environmenttwleddevelopment of formal credit markets.
Knowing the relationship between MFI performancd #re broader business environment
allows us to make progress toward determining drofinance complements broad-based
development or if it is a substitute. The answehts question is not obvious. MFI borrowers
might find it difficult to conduct business in ann&ronment characterized by red tape, excessive
regulations on business, and unclear propertysjgitich would lead to poor MFI performance.
On the other hand, a burdensome regulatory envieohiand weak legal system could reduce
wage earning opportunities by inhibiting the depetent of the formal sector. Low-income
individuals, whom we view as choosing between wageloyment and borrowing from MFIs,
would then tend to gravitate more toward MFIs. &tier, the absence of government
institutions conducive to business prosperity wquidh many economic activities into the
informal sector, which is often the part of the mmmy in which microentrepreneurs thrive.
Another possibility is that institution quality affts MFI performance via its influence on GDP

growth.

We also examine how the development of credit markifects MFI performance. Like
before, the theoretical relationship between theisnambiguous. High levels of domestic credit
could lead to high rates of GDP growth and in tiorstronger MFI performance. However, if

credit penetration is too high, formal credit maskenay crowd out microfinance.



The primary contribution of this paper is to usgemand-based model to explain MFI
performance. By framing the discussion in termthefchoices poorer individuals face in
developing country labor markets, we have deciddddus on how determinants of demand for
MFI services affect MFI performance. Doing so afous to better understand how potential
MFI clients interact with the broader business emwnent. However, it would be mistaken to
expect that demand determinants related to thenéssienvironment explain most of the
variation in MFI outcomes. MFIs face substantigh@y constraints related to factors such as
funding procurement and operating costs, and tbedainly affect several dimensions of MFI

performance.

To address the ambiguous relationship between fimartcce activities and the broader
business environment highlighted above, we testrgraly the effects of government
institution quality and formal credit market devahoent on MFI performance using a sample of
MFIs in developing countries that spans the ye@632006. We find that our broadest
indicator describing the business environmentleted both to the ability of MFIs to cover costs
and to the rate at which MFIs grow (measured byntiveber of borrowers). In particular, good
business environments are mostly associated withgMFI performance, in terms of self-
sufficiency and borrower growth. (What we mearfdpyod business environments” will
become clearer in the sections that follow.) W® diind that the level of domestic credit in a
country (as a percentage of GDP) is positivelyteelao MFI borrower growth, which leads us to
reject the hypothesis that formal credit marketswver out microfinance. Finally, we verify
Ahlin and Lin’s result that GDP growth has a pasteffect on MFI profitability, and that the

effect persists even when we control for determsanhgrowth.



The paper proceeds as follows. Section 2 discubsasonnection to the literature on
financial development and determinants of micrafceperformance. Section 3 introduces our
dataset and defines the key variables. Sectiasdribes the estimation methodology. Section

5 reports both the baseline results and robustests Section 6 provides concluding remarks.

2. Related Literature

The question of how a country’s business envirortraffacts microfinance institution
(MFI) performance is related to numerous strandeséarch into finance in developing
economies.

There have been several attempts to determinelgonship between MFI performance
and the broader macroeconomic context in which Mipkrate. In the wake of the East Asian
financial crisis of 1997-1998, several case studiasrged that examine how the economic
downturn affected microfinance in afflicted couasi McGuire and Conroy (1998) and Patten et
al. (2000) note that loan repayment rates felhsligbut remained high (97%) for the dominant
provider of microfinance in Indonesia, one of tloeimtries most adversely affected by the crisis.
However, outstanding loans dropped during thesrsivhich the authors argue reflected
decreased demand — and did not return to the 988.deak until June 1999.

There is also a body of literature that invesggdiow MFI-specific regulations affect
MFI performance. Many MFIs operate outside ofringulatory frameworks that govern banks
in developing countries and are therefore not aldéo attract savings in the form of deposits.
Others, meanwhile, have established as formal diahmtermediaries subject to banking
regulations. Hartarska and Nadolnyak (2007) flmett thoosing to operate within the regulatory
framework does not affect operational self-sufficig or outreach. Meanwhile, Theodore and

Loubiere (2002) analyze 12 Latin American MFIs anglue that the benefits of MFI regulation
5



exceed the costs. However, neither of the stuekamines the role of the broader regulatory and
institutional environment in which all firms mugperate in a given country.

This paper most closely resembles the work ofahd Lin (2006) in both its empirical
methodology and its attention to macroeconomicrdetents of MFI performance. But
whereas Ahlin and Lin are concerned primarily withcroeconomic outcomes such as GDP
growth, this paper will examine how some of thgredients of growth — in particular, the
development of a country’s institutions — affect INdeérformance. The approach is motivated by
a well-established body of work showing that goweent institutions affect both growth and
financial development. There have been numeraulest making the empirical case that
differences in the quality of government institusoexplain growth rate differences across
countries (see, for example, Olsaral. 2000 and Assane and Grammy 2003). Mauro (1995)
arrives at a similar conclusion, finding that goweent corruption reduces growth by leading to
lower investment after examining panel data onalihtries spanning the period 1980-1983.
Excessive government regulation, many have notadpe a bad thing. Djankeval. (2002)
show that higher corruption exists in countrieg treavily regulate the entry of new firms into
the economy. De Soto (2000) makes the case thataeng countries in which the process of
registering property is difficult and costly haveuble accumulating capital and achieving high
growth rates.

Cross-country studies also show that good govemhpr@motes financial development.
Demirguc-Kunt and Maksimovic (1998) show that firmsountries with effective legal systems
rely more heavily on external financing compareth&r counterparts in countries with weaker
legal systems, and La Posdiaal. (1997) demonstrate that the quality of investotgctions

affects debt and equity market development in ardey sample of countries. Levieteal.
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(2000) show that strong contract enforcement is@ated with greater development of financial
intermediaries.

However, because MFIs differ from formal finanaratitutions in both their mission to
reach the poor and the structure of their lendimograms, it is not at all clear that the
institutional factors associated with financial d@pment in the formal sector will positively
affect MFI performance and outreach. Additionatlhg development of formal financial
intermediaries and capital markets might “crowd’ amicrofinance. Jain (1998) examines the
relationship between formal and informal credit ke#s theoretically and argues for the
existence of a tradeoff between the informatiodabatages that characterize informal credit
markets and the economies of scale in formal credikets. However, Jain does not examine
the role of MFIs specifically, and the issue of wWiex or not MFIs and formal financial
intermediaries are complements or substitutes appede an open question.

One final note is that there is an extensive bddggearch showing that financial
development is itself an ingredient of growth (deejnstance, Levine et al. 2000. Green and

Kirkpatrick 2002 provide an overview).

3. Data

The MFI data come from The MIX Market (www.mixmatlag), an online database
that aggregates self-reported information aboutiddal MFIs, investors, and partners. As of
April 18, 2008, the MIX Market contained data oa@8 MFIs classified into six types: bank,
cooperative/credit union, non-bank financial ingtan, non-profit (NGO), rural bank and
“other.”

The data set is an update of the MFI data useshiiy and Lin, and we use similar

selection criteria. The MIX Market assigns eachl lating from one through five stars based
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on the reliability and amount of data reported.lydour- and five-star MFIs have had their
financial statements audited by a third-party fiemg only MFIs that meet this standard are
included in the dataset. Information for MFIs thtelow four stars tends to be spotty, and it is
relatively difficult to assess how reliable thealate since they have not been scrutinized by
outside auditors. The MIX Market also indicatesatybercentage of a firm’s activities are
devoted to microfinance, and we restrict our seéhd¢tude only MFIs whose microfinance
activities make up 91-100 percent of serviceshighest category. Additionally, we limit the
dataset to MFIs that have at least five consecyags of data on either operational self-
sufficiency or borrower growth (described belowtigh 2006. As in Ahlin and Lin (2006),
MFIs classified as rural banks are excluded bectneseategory is too small and lacks sufficient
internal variation. Specifically, there are oniy siral banks that meet all other selection
criteria, and all are located in the Philippinédso, MFIs classified as “other” are excluded
because it is not clear what types of firms aresm@red “other” and what characteristics they
might share. A further criterion is that the MiHsour sample end their fiscal year on December
31 so that the MFI data match the annual countrgtimacroeconomic indicators.

The data set includes a total of 148 MFIs, whecthe number of MFIs that met our
selection criteria during the period of data cdilmt, October 2007, and were located in
countries where all data on the macroeconomic enment and institutional quality (described
below) were available. Some MFIs in the samplehsas the Grameen Bank, are fairly large
and well-known. The set also includes much smalhel newer MFIs, including several that had
fewer than 1,000 borrowers at the beginning oftitine period in the sample. Overall, the

number of borrowers ranged from 74 to 6.9 million.



Each MFI has data from the period 2003-2006. TlksMepresent 47 countries, nearly
all from the developing world. Latin America hag thighest representation, with 44 MFIs from
the region included in the sample. Over half efsithare from Peru (13) and Nicaragua (11), the
two most well-represented countries overall. Idigon, there are 33 MFIs from sub-Saharan
Africa, 22 from Southeast Asia, 13 from centralaA$ from Eastern Europe, and 7 from the
Middle East/North Africa.

We make no claims about the representativenessrafample. One issue is that the
decision to include only those MFIs rated four starhigher introduces a selection bias in favor
of firms that have audited financial statementsl, s with the capacity and willingness to
undergo such audits (and to report their inforrmapablicly) may systematically perform better
than others. However, the tradeoff between inckrsess and the reliability of the data is one
that cannot be avoided. Also, while the MFIs cdroen a broad array of developing countries,
the sample is likely not geographically represeveat For one, nearly all MFIs from India Nepal
are omitted from the dataset because most of tharirand Nepalese MFIs ended their fiscal
years on March 31, a problem that appeared onlgsiarally for firms from other countries.

We collect data on two key MFI financial perfornsarand outreach indicators. The key
financial performance indicator is operational selfficiency (OSS), which is defined as the
ratio of revenues to expenses, where expensegimolperating expenses, the cost of capital,
and a loan loss provision expense. Revenues cardaaid from third party donors. OSS thus
provides a measure of sustainability, where MFIh\&h OSS score greater than one were able
to cover costs in a given year. The median of @3S21, indicating that the typical MFI had

revenue 21 percent higher than its costs. Thealatdrdeviation of OSS is 0.34. The maximum



and minimum values, 0.13 and 3.48, indicate themt@l for outlier problems, which we
address when we introduce the estimation modélamext section.

Our outreach indicator is borrower growth, whiclcadculated as the year-to-year
percentage increase in the number of borrowera farticular MFI. Borrower growth shows
substantial variation. The mean value is 0.33catthg that the average MFI grows by 33
percent each year, and the standard deviatio®ts Borrower growth presents outlier problems
as well: the maximum value is 8.84, representiraylgea 900 percent increase in borrowers.
Borrower growth can also vary substantially overdifor particular MFIs. For example,
CMAC-Sullana in Peru grew by 39 percent in 2003®betontracting by 6 percent in 2004.

The data set also includes the year each MFI wasdfed, from which we calculate the
age of each MFI during a particular year. Thid allow us to control for differences in MFI
performance based on differences in age. The gedvik| age in 2003, at the beginning of the
sample period, was 9.6 years. The oldest bartkeisample is BRAC in Bangladesh, which was
34 years old in 2003.

The country-level macroeconomic data come fromsaarces. Annual data on GDP per
capita (constant 2000 dollars), inflation, sizemanufacturing sector (% GDP) come from the
World Bank’s World Development Indicators (WDI) ord database. From GDP per capita we
calculate the annual growth rate of GDP per capiMalin and Lin find that each of these
variables is a significant or nearly significanégictor of MFI performance, so they are included
here as control variables. Additionally, we indutie WDI data on domestic credit as a
percentage of GDP and make the assumption thabfimance contributes negligibly to the

level of domestic credit among countries in our gkem
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Finally, we collect data on each country’s headrtaatio, defined by the World Bank as
the fraction of the population with an income afdéhan $1 per day. Data on the head-count
ratio are not reported each year, and in most dasdsead-count ratio is only reported once
during the 2003-2006 period. We make the assumptiat poverty levels do not change much
over time, so the same head-count ratio is usedlffgears in the sample within the same
country. In cases where two or more data poirgsagailable within the 2003-2006 period, we
use a simple mean. When no data are available 2@68-2006, we use the most recent figure
as long as it has been reported since 2000 —ithatisn applied to 20 countries in our sample.
If no data are available since 2000, we omit thenty, which reduced the number of countries
in our sample from 62 to 47. The trouble with thgproach is that we miss the effects that
major income shocks such as recessions have omtpdseels. However, we consider it
important to control for poverty levels in our mbdance the breadth of poverty may be related
to an MFI's outreach potential. Moreover, any #ffo find a yearly measure of poverty in
developing countries is bound to encounter probleitts data reliability. The average head-
count ratio for the sample is 22.8 percent, indigpthat most of the countries have a substantial
amount of people facing acute poverty. The stahdaviation is 19.7 percent, and the most
impoverished country is Nigeria, with a head-cawatio of 70.1 percent.

Our focal country-level data come from the WorlahR’s Doing Business series (World
Bank 2004-2007), which consists of annual repogtcdbing the regulatory environment faced
by businesses in nearly all of the world’s coumstridhe World Bank collects the data by
conducting annual surveys on the business envirohime2ach country. From the Doing
Business series we collect data on four indicatdise first is the number of days required to

register property in a particular country, whicloyides a measure of red tape and the quality of
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property law. Also, the number of days requiredetgister property is likely related to the
development of formal credit markets in which bareos must provide collateral. The median
number of days to register property was 49.5, alghahere is a long tail that contains outliers.
For instance, the World Bank found that it took @&%s to register property in Haiti in 2006.
Although it seems plausible that relatively develdgountries would have more streamlined
processes for registering property due to the peesef stronger government institutions, there
is only a weak relationship between log income txedhumber of days to register property in
the sample (see Appendix A).

The second indicator from the Doing Business sasi¢he number of days required to
formally register a business. This provides anotheasure of red tape and information about
barriers to entry faced by firms seeking to operatiie formal sector of the economy. We
therefore expect that the number of days requoeddister a business will affect the wage-
earning opportunities faced by potential MFI cleenThe data on the number of days required to
register a business are qualitatively similar ®nlamber of days required to register property.
The median number of days required to registersiless is 45, and since the distribution is
bounded below, it is skewed toward low values. réfage only a few countries in which it takes
more than 100 hundred days to register a busirtegsn though the number of days required to
register a business and the number of days reqtarestjister property both in some sense
provide a measure of red tape, the two actuallyeshaveak negative correlation for reasons that
remain unknown.

We also collect data on two indices that captuedit market development. The first, the
Strength of Legal Rights Index, gives each couatsgore ranging from 0-10, with one point

being assigned for each of ten characteristiceltdteral and bankruptcy laws, described in
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Appendix B. A higher score means that rights aof®weers and lenders receive better protection
under the law. The second index is the Depth efl€information Index. The index ranges
from 0-6 and describes the nature of “rules afferthe scope, accessibility and quality of credit
information available through either public or @ig credit registries,” (World Bank 2007). The
index is constructed in a way similar to the Sttargf Legal Rights Index, with higher values
corresponding to deeper credit information. Detare provided in Appendix C. The
distribution of data on the two indices differs swmat. While the distribution of data on the
Strength of Legal Rights index peaks at arounchiggin of 4.12, the data on the Depth of Credit
Information index are distributed fairly evenly angoow, intermediate, and high values. The
mean for the Depth of Credit Information index i8.2

There are two issues we confronted when addin@tieg Business indicators to our
dataset. The first concerns the time of year athvthe indicators were measured. For example,
the reported figures from 2004 and 2005 rely onesypidata taken in January of each of those
years. ltis therefore not clear whether the essrenvironment an MFI faced in, say, July
2004, would be reflected better by the 2004 numbels/ the 2005 numbers. To address this
problem, we associate the MFI data from a givem yath the simple mean of the Doing
Business data from that year and the data fronfolteving year. For example, in 2004 it took
55 days to register property in Guatemala. In 2@G560k 69 days. We therefore use 62 as the
number of days required to register property in220%/e make no such alterations to the 2006
data since the 2007 data are not yet availablaitibdally, since the series begins in 2004, we
simply extrapolate backward in order to create @@t2003; that is, the Doing Business
indicators for 2004 are associated with 2003 MREadappendix D provides an example

showing how the procedure is applied. (The baclwaxtrapolation is not necessary for the
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data on the number of days to register a businese actual data are available from 2003 for
most countries.)

In addition to the individual Doing Business inaliars, we collect data on the Ease of
Business Index, which the World Bank constructsnftbe Doing Business dataset and are
available in the WDI database. For each of teagmies of Doing Business indicators,
countries are assigned a percentile ranking. {&heategories, which are detailed in World
Bank 2007, include: starting a business, dealirtg Weenses, employing workers, registering
property, getting credit, protecting investors, ipgytaxes, trading across borders, enforcing
contracts, and closing a business.) Ease of Bssirankings are determined based on a simple
average of the ten percentile rankings. Counwiéls the highest rankings enjoy regulatory
environments friendly to business. Because the skt mostly includes developing countries,
the Business Ease rankings tend to have high noatedlues. The average ranking is 105, and
no country is ranked better than 34.

Appendix A summarizes the correlations among thentry-level indicators to be used in
the model. For the most part, the variables ahgwaakly correlated with one another. The
most salient exception is that the Ease of Doingifss ranking, the Depth of Credit
Information index, and log income all share relatyvstrong pair-wise correlations. Overall,
correlations among the variables will not pose ificgmt problems for the estimation model.

4. Estimation M odel

In order to assure that our results can be compgartitbse of Ahlin and Lin, we use an
estimation procedure similar to theirs. In ourddis® model, we pool all MFI data and estimate
the following equation for O$Q, the year t value of OSS for an individual MFFiistitution
type k located in country j:

14



OSSikt = & + Bagdag@) + Pagedaga’) + Biny[IN(Yj-1)] + Brcr(HCR_residug)) +
Bmarman_residua) + By(gir) + Px(Xjt) + vk + sijkt (1)

The model includes a quadratic learning curve tarobfor differences in MFI performance due
to differences in age. Additionally, we controt fog income (In(}-1)), the size of country j's
manufacturing sector as a percentage of GDP(maduedg, the head-count ratio
(HCR_residuagl), and growth of GDP per capita:fg We also control for systematic differences
among different institution types by introducingextor of dummy variablesy. Finally, the
vector X; represents our measures of the business enviranmelnding our selected Doing
Business Indicators and the level of domestic tigsla percentage of GDP. One issue with the
model is that both the head-count ration and tbe af the manufacturing sector are related to
log income: countries with higher incomes have f[@sgerty and more developed manufacturing
sectors. To address the collinearity problem, blo¢ghhead-count ratio and the size of the
manufacturing sector enter the model as residu&ds.the head-count ratio, we use OLS

regression to estimate the following equation:

HCR; = Bo + Ba[In(y;-1)] (2)

We findBo = 100.143 an; = -11.558. From this result, we calculate thedigs that enters

into (1):
HCR_residu@l= HCR; —[100.143 — 11.558 In(y1)] 3)

By using a residual in the baseline estimation 8gnawe can investigate how MFI outcomes
depend on the component of the head-count rattagmt determined by per capita income.

We follow the same procedure to calculate the tegitbr the size of the manufacturing sector.
15



The initial level of borrowers may be relatedhe extent to which an MFI has saturated
the potential pool of borrowers, and as a resultay affect borrower growth over the 2003-2006
time period. Therefore, when borrower growth isduas the MFI outcome variable instead of
OSS, we add to the original specification a vagahht controls for the initial level of borrowers

at the beginning of the time period. The estinratitodel for borrower growth becomes:
BorrowerGrowthi: = o + Boor(DOIT, 2009) + Bagd@g@) + Bage{20&°) + PinylIN(Yt-1)] +
Brcr(HCR_residugl) + Bmadman_residua) + Bg(gir) + Px(Xjt) + vk + Sijke 4)
where borpozdenotes the number of borrowers an MFI has ateélgenhing of 2003.

Instead of using ordinary least squares regregsiestimate the model, we use quantile
regression. The quantile regression at the 5Qttepéle is a conditional median regression that
is less sensitive to significant outliers in our geMFI outcomes than OLS regression. We
supplement the quantile regression with a weigldast-squares robust regression procedure,

which assigns lower weights to outliers.

One other issue with the data is that errorsikedylto be heteroskedastic: MFIs report
their own data to the MIX Market, so it seems pnide allow for the possibility that errors may
be correlated within MFIs. To address the issuleetéroskedasticity and standard error
correlation within MFIs, we bootstrap standard esrand confidence intervals and cluster by
institution. The bootstrapping procedure drawsrges of random samples with replacement
from our set of observations, and since we clusyanstitution, the number of draws in each
bootstrap dataset is equal to the number of MFteersample. The procedure is repeated 1,000

times, creating a set of parameter estimates.bdbéstrap standard errors are then calculated
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from the empirical distribution of parameter estiesa To calculate significance levels, we
check how many of the 1,000 parameter estimates tivsame sign. For example, in order for
a parameter estimate to be positive and signifigaliftferent from zero at the 10 percent level,

950 (95 percent) of the 1,000 parameter estimatest be positive.

Ahlin and Lin also perform a fixed-effects regiiessto eliminate the influence of
variation between MFIs on their estimates. Doioglows them to capture exclusively the
effects of time series variation on MFI outcomethumi countries. However, we omit this extra
estimation procedure because our key indicatorsicpkarly the Doing Business indicators,
generally do not vary much over time. Thereforg;, effects of the Doing Business indicators

on MFI performance are not likely to register ifixd-effects estimation.

5. Results
A. Basdline Pooled Results
Tables 1 and 2 summarize the results of mediaressgm estimation for the OSS and borrower

growth variables. We discuss each of the two MEtome variables in turn.

Sustainability

Each of the columns in Table 1 reports the resiltee regression model as the key test
variables are substituted in. Several notewordisylts appear.

First, we confirm one of the main results of Ahdind Lin (2006). In particular, we find
that growth has a positive and significant effectg percent level) on self-sufficiency. When we
test a regression model that does not include &thedoing Business indicators or domestic

credit, we find that a one percentage point changeowth of GDP per capita corresponds to an
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increase in OSS of 2.03 points (Table 1, columnAllin and Lin find a coefficient of 1.98,
which is very close to our result even though we aislifferent specification for the model and a
different set of MFI data. Our key finding withspect to the growth variable, though, is that the
magnitude of the coefficient is fairly insensititeethe inclusion of other variables in the model.
For example, when the Ease of Business rankingcladed in the model, as is shown in column
3 of Table 1, we find that an increase in GDP @gita growth of one percentage point
corresponds to an increase in OSS of 2.14 percemp@igts. The fact that the coefficient on
growth changes only slightly indicates that the actjof growth is robust. In other words, the
fact that Ahlin and Lin omit institutional deternaints of growth from their model does not
appear to bias their results.

Two of the Doing Business indicators also sigaifitty affect OSS. The number of days
required to register property is a positive preafictf OSS and is significant at the 5 percent
level. The magnitude of the coefficient is alstalte. An extra day is associated with a 0.09
percentage point increase in OSS. Another waxpifessing this relationship is that an increase
in the number of days equal to the interquartitegea(41 days) predicts an increase in OSS of
0.037, which is equal to 11.6 percent of the O$&quartile range (0.319). In other words, an
MFI located in a country that is in the 25th petdenn days required to register property would
see its OSS ratio improve by 3.7 percentage pdithie country moves to the 75th percentile.
Moreover, a 3.7 percentage point increase in OS8dait an MFI in the 25th percentile of
OSS 11.6 percent of the way toward the 75th peitearftOSS. While other factors explain
most of the variation in OSS, the number of dagsiired to register property accounts for a

substantial amount.
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In addition, the Ease of Business ranking is a tiegyand significant predictor of OSS at
the 1 percent level. A one point drop in rankit@g higher numerical value) is associated with
a 0.15 percentage point decrease in OSS. Simikdyop in ranking equal to the interquartile
range (57 spots) is related to a decrease in O8986, which is equal to 26.8 percent of the
OSS interquartile range. Like the number of daypiired to register property, the Ease of
Business ranking is a quantitatively meaningfubprtr of OSS.

None of our other focal variables — days regltceregister a business, the Strength of
Credit Rights Index, the Depth of Credit Informatimdex, and the level of domestic credit (%
GDP) — have a significant relationship with OSSwsver, the Depth of Credit Information
Index is significant at the 5 percent level whenuse the robust regression estimation
methodology to estimate the model shown in colunah Bable 1 (not reported). In that case, a
one point increase in the index score (which rarfiges 1-6) predicts a 1.44 percentage point
increase in OSS. The availability of deeper creddrmation, then, is associated with better
MFI performance.

Although the level of domestic credit is not sigrantly related to OSS, we have
reported one specification of the model that inekidoth the Ease of Business ranking and the
level of domestic credit in the same regressionesthe two are correlated non-trivially. The
results appear in column 5 of Table 1, and it tumisthat including domestic credit in the model
increases the magnitude of the coefficient on theetof Doing Business ranking. Before,
dropping one spot in the rankings correspondeddimpa in OSS of 0.15 percentage points; now,
the drop in OSS is about 0.19 percentage points.

Several of the variables in the model that wettedirectly related to institutional quality

also yielded results that merit discussion. Innspgcifications of the model, the head-count
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ratio appears as a negative and significant predaftOSS at the 10 percent level. The result
from Table 1, column 2 is typical. There, a onenpmcrease in the head-count ratio residual is
associated with a 0.29 percentage point decread88 To test the baseline effect of the head-
count ratio on OSS, we estimated a version of caglehthat includes the head count ratio while
omitting log income and the Doing Business indicsai(@ot reported). In this case, the head
count ratio has a negative and marginally signifi¢a = 0.154) effect on OSS: a one point
increase in the head-count ratio is related t®8 pPercentage point decrease in OSS. (When the
robust regression procedure is used, the head-catimis significant at the 10 percent level.)
While MFIs target poor clients, there is no reasopr,iori, why the fraction of acutely poor
individuals in a country should affect MFI self-Baiency either positively or negatively. The
amount of poor potential borrowers may affect cathe but it is not immediately clear why the
head-count ratio affects OSS.

Also, in four of the six OSS regressions, the nfiacturing residual is a positive and
significant (10 percent level) predictor of OS$.ehch specification, a one point increase in the
residual is associated with about a 1 percentagease in OSS. We find similar — although not
quite significant — results (not reported) whenim@ude the actual size of the manufacturing
sector in the model, rather than just residuals.

Finally, we find significant quadratic learning e€ts for MFIs: MFIs that have been
around longer tend to have higher levels of sdifisancy, but the benefits of age are subject to
diminishing returns. For example, in the basedipecification shown in Table 1, column 1, the
learning curve peaks at 18.05 years. Howeverpdissibility of reverse causation exists since

successful MFIs will tend to survive longer than IslEhat cannot consistently cover their costs.
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The results from the OSS estimations provide intdiglo how MFIs and their clients
interact with the broader economy. We have shdwahthe Ease of Business ranking is
negatively related to OSS (the more difficult itasdo business, the worse MFIs perform). This
result suggests that MFI clients are able to egjinen returns in business-friendly environments
and undercuts the notion that the expansion of veageing opportunities in the formal sector is
inconsistent with strong microfinance performantedeed, the size of the manufacturing sector
is positively related to OSS. We regard the refethip between manufacturing (% GDP) and
OSS as spurious, though. If a business friendlyrenment is conducive to both MFI success
and development of the manufacturing sector, OS$iStansize of the manufacturing sector may
be related although not causally related. The ri@atwring variable may simply be picking up
aspects of the business environment not accouatdny/fthe Doing Business indicators.

Additionally, the weak evidence that the Depth oédit Information index is positively
related to OSS suggests that the development ttuitiens that support formal credit markets is
also supportive of microfinance. And since ingitins related to credit markets are an important
aspect of the business environment, the positiadioaship between OSS and the Depth of
Credit Information Index reinforces the finding thiae Ease of Business ranking is negatively
related to OSS.

At a first glance, the explanation of our resutisttwe have offered so far — that MFI
clients are more successful in business friendiyrenments — is hard to reconcile with our
finding that the number of days required to regipteperty is positively related to OSS.
Lengthy processes associated with property regmtranay inhibit enterprise by making it
difficult for entrepreneurs to raise capital anteotollateral for loans, so we might expect that

OSS would be negatively affected by cumbersomegutgpegistration procedures. However,
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borrowers from MFIs generally do not own major &ss@ed do not have to offer collateral when
taking out a loan from an MFI. The number of degeuired to register property therefore will
not directly affect borrowers’ business activiti€so why is there a positive relationship then?
We offer one possibility, which we do not prove bather leave as an issue for future
investigation. The number of days required tostgiproperty may affect OSS because it alters
the composition of the MFI borrower pool. It isgsthle that marginally poor individuals who
have some assets are discouraged from seekinglforeait because of poor property laws and
the difficulty of registering property. They mayen decide to take advantage of microcredit,
which does not require collateral. The 1998 MianKing Bulletin finds that MFIs that targest
the poorest clients are only able to cover 70 perokcosts on average, which may suggest that
moderately poor (as opposed to acutely poor) barswepay their loans at higher rates. So by
entering the borrower pool, these relatively highf@rmers would help boost the performance of

the MFI.

Borrower Growth

The results of the regressions with borrower ghoag the dependent variable produce
somewhat different results, which are discusseterfollowing two sub-sections.
Domestic Credit

The most salient result is that in all of the sfieations that include it, the level of
domestic credit is a positive and significant pcéati of borrower growth. The magnitude of the
coefficient varies somewhat depending on which ifigation is used, but in the specification
shown in Table 2, column 1, a 1 percentage pootrease in domestic credit is associated with a

0.144 percentage point increase in borrower growirherefore, an increase in domestic credit
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equal to the interquartile range (34.4 percentjesponds to an increase in borrower growth of
4.96 percentage points — which is equal to 15.4querof the interquartile range of borrower
growth.

The positive relationship between the domesticittedel and borrower growth
undercuts our hypothesis that high levels of dommesedit crowd out microfinance and reduce
the potential for MFI expansion. A story involviogowding out would require a negative
coefficient. If our actual coefficient were noasstically different from zero, we could conclude
that credit simply does not reach the poor in dgvely countries — even in those with relatively
high levels of domestic credit — and leave it at.thWhile this conclusion is not inconsistent
with our result, it remains to be explained why tektionship between the level of domestic
credit and borrower growth is actually positivenetthan zero.

We suggest two possibilities for why the levebomestic credit positively relates to
borrower growth. The first uses the same logidiaggo many of the results reported above.
Because credit markets facilitate business trammsecand business expansion, the level of
domestic credit is an important component of a tgimbusiness environment. And as we have
seen, MFIs tend to perform better when the busiaeggonment is favorable. The second
possibility is related to how MFIs themselves actarmal credit markets. Since the level of
domestic credit provides signals about the avditglmf loans, MFIs operating in countries with
high levels of domestic credit should have subghapportunities to borrow. If they do in fact
borrow more in countries where credit is readilgitable and use the funds to expand and attract
new borrowers, then a high level of domestic creldduld be associated with high MFI
borrower growth. However, proving this explanatwould require more detailed information

about MFI balance sheets than is available.
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Doing Business I ndicators

The effects of the Doing Business indicators ormder growth are qualitatively similar
to their effects on OSS. The number of days reguio register property is a positive and
significant (10 percent level) predictor of borravgeowth. As column 1 of Table 2 reports, an
extra day required to register property correspaod@s0.07 percentage point increase in
borrower growth. An increase in the number of daysegister property equal to the
interquartile range (41 days), then, increasesolr growth by 2.9 percent. The magnitude of
the effect is fairly small, but it is also not taVsince the effect of an extra 2.9 percentagatpoi
of borrower growth can compound over time. We &iso that the number of days to register a
business, the Depth of Credit Information Index HreStrength of Legal Rights Index are all
insignificant predictors of borrower growth.

Additionally, we find some evidence that the EaSBusiness ranking is negatively
related to borrower growth. In a specificatiorttod model that includes both domestic credit
and the Ease of Business ranking, and which was&#td using quantile regression (Table 2,
column 3), the Ease of Business ranking is nogjaifstant predictor of borrower growth.
However, as column 4 reports, the ranking is sigaitt at the 5 percent level when the robust
regression is used to estimate the same modehatrcase, a drop of one spot in the Ease of
Business rankings is associated with a 0.13 peagemntoint decrease in borrower growth.
Although the evidence for the Ease of Businessingnik not especially strong, it does appear
that it has somewhat of a negative relationship Wwdarrower growth. (We also ran an
unreported regression that included the Ease ohBss ranking but not domestic credit. The
coefficient on the Ease of Business ranking wasitneg and significant at the 1 percent level.

The fact that adding domestic credit to the moddlced the significance of the ranking
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suggests that the correlation between the twosisaresible for much of the observed effect of
the ranking on borrower growth. For that reasomago included domestic credit in the
specification in column 1 since domestic creddlso somewhat correlated with the other Doing
Business indicators.)

The borrower growth results pose an apparent adictran similar to the one we
confronted when interpreting our OSS results. Whyoorer Ease of Business rankings lead to
lower borrower growth while increasing the numbiedays required to register property leads to
higher borrower growth? If both indicators meagtesquality of the business environment,
then they should both have the same sign. Asnstaut, we can use the same reasoning as
before to resolve the seeming paradox. When teméss environment is relatively poor,
would-be borrowers face lower returns to entrepuestep. Instead of taking out loans from
MFIs to run a small business, poor individuals radlger seek wage employment or engage in
subsistence activities. In such a setting, MFIsfmid it difficult to expand rapidly.
Consequently, we observe that the Ease of Busmae&sg negatively affects borrower growth.
However, the number of days required to registepgrty affects borrower growth positively
because the process of property registration inglitse burden on poor individuals with few
assets, and these are the individuals targetedfg.MMeanwhile, cumbersome processes
associated with property registration depress idigiiv the formal sector of the economy, which
drives economic activity into the less formal sesto which MFI clients tend to operate. As a
result, MFls are able to grow their borrower pagplsckly.

While some of the Doing Business indicators penfarell as predictors of borrower
growth, none of the other variables that desctigenhacroeconomic environment — GDP, GDP

growth, size of the manufacturing sector, etc. vehen effect. And since the model is primarily
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demand-based, its inability to explain most ofvwhaation in borrower growth across MFIs
indicates that borrower growth is determined priiyidry supply constraints. We posit that most
of the variables in our model affect how large ploe! of potential microborrowers is, but it
appears that the size of the potential borrowet {gaoot a dominant determinant of MFI growth.
Instead, MFI growth is more likely to be constrairey supply-side factors, such as the MFI’s
ability to raise capital or the skills of MFI mareag. This argument is further supported by the
fact that the initial level of borrowers for an Méfbes not affect borrower growth, as the results
in Table 2 attest.

B. Further Tests

Inflation

In addition to the baseline model, we also tasbael that includes annual inflation as a
regressor. Inflation may be related to the DoimgiBess indicators, in that a government
capable of creating a business-friendly environneeptobably relatively likely to keep inflation
under control. Therefore, we want to know if tleg kindings from our baseline model suffer
from omitted variable bias. This seems possibteesAhlin and Lin find that inflation has a
negative and marginally significant effect on OSS.

The results for when OSS is the MFI outcome aoavshin Table 1, column 6. As
expected, inflation is negatively — although ngngiicantly — related to OSS. Comparison with
column 2 shows that the key findings are robushéoinclusion of inflation. For example,
raising the number of days required to registeperty by one predicts an increase in OSS of 0.1
percentage points — as opposed to the increas@®p@rcentage points found in the baseline

model of column 2. In either case, the coefficisrgignificant at the 5 percent level. Table 2,
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column 2 reports the results when borrower growtithé MFI outcome variable, and comparison
with column 1 shows that the effect of includinfjation in the model is immaterial.
Growth of Domestic Credit

One could make the argument that, ex ante, theopppte analytical model is one that
examines the effect of domestic cregtibwth on MFI borrower growth rather than the effect of
thelevel of domestic credit on borrower growth. If domestiedit and microfinance are
substitutes, then a change in the level of domes#dit should lead to a corresponding change
in MFI borrower growth in the opposite directiolf.they are complements, the movements
should be in the same direction. Another possyhii the factors that lead to domestic credit
growth are also supportive of high MFI borrowerwtio. For example, if there is some
exogenous change in the economy or regulatorytuisins that enables commercial banks to
expand domestic credit quickly, it is possible tise same factors will enable MFIs to extend
credit to more borrowers at a fast rate. In tlasec growth of domestic credit and MFI borrower
growth should be positively related.

Since there are reasonable arguments why the lgmiwdtomestic credit should be a more
important determinant of MFI growth than the legebomestic credit, we use the model from
the previous section to estimate the effect ofatitveual percentage change in domestic credit on
borrower growth. The result (not reported) is tthamestic credit growth is not a significant
predictor of borrower growth. We conclude thatat credit and microcredit are not close
substitutes; microfinance customers generally dgpoesess the collateral needed to access
formal credit markets. This justifies our decistorregard the level of domestic credit primarily
as a proxy for the business environment insteddaafsing on how it directly affects the demand

for microfinance.
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Choice of Head-Count Ratio Poverty Line

We also explore the possibility that our results sensitive to the choice of poverty
measure. Using the head-count ratio with a $1faewerty line shows that poverty levels are
negatively related to OSS, but does the findinghgeamuch when other measures are used?
Because many MFI borrowers are not acutely pooraha@ estimate our model using the head-
count ratio with a $2/day poverty line. Table 3ngares the results from when the $2/day cutoff
is used to the results when the $1/day cutoff é&lusColumns 1 and 2 use models that include
the Ease of Business ranking but differ in the cbaf poverty line. The $1/day poverty line is
negative and significant, but the $2/day povertg lis only marginally significant (p = 0.15).
Additionally, the magnitude (but not the significa of the coefficient on the Ease of Business
ranking is substantially affected when the $2/dayepty line is used. Before, it was -0.0015,
but the model with the $2/day poverty line yieldsoafficient of -0.0022. Columns 3 and 4
show how the choice of the poverty line affectsrémults in a model that includes the other four
Doing Business indicators. Once again, the $1fdmdcount ratio is negative and significant
while the $2/day head-count ratio is not. The ficieht on the number of days to register
property also changes.

Taken together, these results suggest that somti®rcas in order when examining the
magnitudes of the coefficients on the Doing Bussnadicators. However, the significance
levels of the key results involving the Doing Bless indicators are not sensitive to the choice of
poverty line.

6. Conclusion

In this paper we have used a demand-based mouelgstigate how MFIs and their

clients interact with the broader business envirenim Specifically, we investigate how
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government institutions and formal credit marketelepment affect MFI sustainability and
outreach. Our results indicate that MFIs tendjoghigher levels of OSS and borrower growth
when located in countries where the governmenahasatively effective bureaucracy and
creates conditions supportive of free enterpriSae exception is that time-consuming property
registration processes are associated with imprMfeldoerformance, in terms of both OSS and
borrower growth. However, we conclude that thisaapntly contradictory result can be
explained by the fact that property registratidieets microcredit borrowers and formal
businesses differentially: the former do not harapprty to register and do not have to secure

loans with collateral.

The magnitude of the effects of business envirarirae MFI performance is moderate,
so our results should be viewed with some cautlgthile indicators of the business
environment account for a noteworthy amount ofvidwgation in MFI outcomes, their effects are
dominated by factors not accounted for in the modelarge amount of the variation in MFI
performance is idiosyncratic and mostly likely pelly related to institution-specific lending
practices or management differences among MFImodel such as ours that shows how
determinants of demand for MFI services affect Mé&iformance can only tell part of the story;
supply constraints faced by MFIs also play a altrole. A related issue is that MFIs have
different social objectives. Some are primarilgfiiroriented, while others are more
altruistically motivated and may cater to the alyup®or at the expense of profit-maximization.
We have attempted to account for such differenes®itne extent in our model by including
dummy variables that control for the four main ingional types: bank, cooperative/credit

union, non-bank financial institution, and non-pdfGO. (Clearly, MFIs designated as non-
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profits do not have profit motives.) However, thar categories are likely not sufficient to

capture the diversity of social objectives thasexamong MFIs.

Nevertheless, the main contribution of this papéo give a clearer view of how MFIs
operate within the broader business environmentisedf countries. Taken as a whole, our
results indicate that that a business-friendly mmment is supportive of microfinance.

Similarly, we reject the notion that the deeperohfprmal credit markets crowds out
microfinance. The level of domestic credit (% GDia$ no effect on OSS and actually has a
positive effect on borrower growth, indicating tleaen relatively deep formal credit markets are
not accessible to MFI borrowers. We also find nidlence that the expansion of wage-earning
opportunities in the formal sector crowds out miicrance either since we observe that the size

of the manufacturing sector shares a weakly pasrationship with OSS.

Finally, we find that growth continues to have gnéicant and positive effect on MFI
self-sufficiency even when we control for deternmitsaof growth related to the business
environment and the depth of credit markets. Hawngvecause we have only tested ingredients
of growth related to government institutions anmficial development, it is possible that other
determinants of growth, such as human capitalcawsally linked to MFI performance via

economic growth. We leave this as a topic forreitesearch.
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Table 1 — Pooled Results for OSS

Variable Operational Self-Sufficiency
Growth .0203*** .0237*** 0214 .0202%** .0197*** .0236***
(.00445) (.00518) (.00478) (.00493) (.00498) Ly
Manufacturing Residual 0.00982* 0.00825 .012* 0103  .0144* 0.00757
(.00508) (.00638) (.00506) (.00514) (.00522) R
Age 0.0397*** .0406*** 0452+ .0396*** 0.0445*** .0478**
(.0125) (.0143) (.0130) (.0132) (.0131) (.015)
Age’ -.0011***  -00133*** -.00131** -.00108*  -0.00127**  -.00153**
(.000453) (.00047) (.000474) (.000475) (.00047) .00Q505)
Ln(income) -0.00621 -0.00611 -0.039 -0.00423 -.0412 .000268
(.0337) (.045) (.0402) (.034) (.0405) (.0481)
HCR Residual ($1/Day) -.00232* -.00291* -.00339* .0023 -.00294* -.00221
(.00145) (.00197) (.00166) (0.0015) (.00156) 200
Coop/Credit Union -0.0661 -0.0573 -0.0118 -0.0596 .0114 -0.0668
(.120) (.111) (.114) (.122) (.109) (.117)
Bank -.0474 -0.0448 -0.0756 -0.0478 -0.0774 -0.0534
(.0501) (.0571) (.0577) (.0518) (.063) (.0558)
Non-Profit (NGO) -0.0114 -0.0231 0.00966 -0.0266 159 -0.0467
(.048) (.0601) (.0481) (.0518) (.0515) (.0611)
Days to Register Property .000901** .00104**
(.000471) (.000469)
Days to Register Business -0.000637 -0.000676
(.000759) (.000741)
Strength of Legal Rights Index 0.00214 0.00694
(.0145) (.0143)
Depth of Credit Info 0.0144 0.0155
(.013) (.0132)
Ease of Business Ranking -0.00149*** -.00188*
(.000821) (.000903)
Domestic Credit 1.14E-04 -7.90E-04
(.00075) (.00106)
Inflation -0.00377
(.0052)
Constant .895%** .826*** 1.230*** BT T 1.308*** 739**
(.236) (.327) (.319) (.230) (.335) (.352)
Obs. 481 466 465 480 464 436

All results reported in Table 1 are from quantégnession procedure. Bootstrap standard errors
are reported in parentheses. We also calculatedbistrap confidence intervals and report
results at the 10 percent (*), 5 percent (**), dngercent (***) significance levels.
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Table 2 — Pooled Results for Borrower Growth

Variable Borrower Growth
Growth 0.00143 .00261 0.00179 0.00186 0.00199 5100
(.00397) (.00483) (.00532) (.00403) (.00424) 409
Manufacturing Residual 0.0023 .0019 -0.00022 0.6003  -.000134 0.00521
(.00463) (.0051) (.004950) (.00357) (.00494) 498)
Initial Borrowers 5.18E-10 -3.44E-09 3.54E-08 1.4 6.94E-08 4.35E-08
(1.26e-07)  (1.10e-07) (1.41e-07) (1.43e-07) (&-02) (1.48e-07)
Age -0.00433 -.00361 -.00123 .00313 .00319 .0028
(.0126) (.0126) (.012) (.00938) (.0123) (.0118)
Age? -.000159 -.000183 -.000139 -0.000238 -.000344 o@61
(.000459) (.000461) (.00043) (.00033) (.000445) .00Q405)
Ln(income) 0.0146 .0196 0.00622 -.0186 0.0234 015
(.026) (0.03) (.0264) (.0214) (0.02) (.0191)
HCR Residual ($1/Day) -0.00154 -.00148 -.000595 0003 -.000778 -0.00116
(.00109) (.00129) (.0012) (.00109) (.00106) (D01
Coop/Credit Union -0.0625 -0.0373 -0.0453 -.0816 0947 -.102
(.0876) (0.1) (.0952) (.094) (.0952) (.106)
Bank -.0549 -0.0509 -.0114 -.00579 -0.0479 -.0432
(.062) (.0632) (.0667) (.0504) (.058) (.0609)
Non-Profit (NGO) -0.061* -0.0536 -0.0405 -.0217 540 -0.0412
(.0335) (.0372) (.0348) (.0345) (.0348) (.0374)
Domestic Credit .00144**  00141*** .00179*** .001%B** .00218***
(.000706) (.000713) (.000752) (.000654) (.00061)
Days to Register Property .000692* .000714*
(.000381) (.000413)
Days to Register Business -.00109 -0.00108
(.000705) (.000784)
Strength of Legal Rights Index -0.0202 -.0204
(.0125) (.0132)
Depth of Credit Info .0104 .0109
(.0118) (.013)
Ease of Business Ranking -0.000908 -.00134**
(.00082) (.000674)
Inflation .00304
(.00456)
Constant 0.261 192 277 451** 0.0473 0.195
(.199) (.222) (.25) (0.2) (.132) (.133)
Obs. 458 429 458 458 473 474

The fourth column of results was generated usibgsbregression. All other columns report
guantile regression results.
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Table 3 — Head-Count Ratio Tests

Variable Operational Self-Sufficiency
Growth .0214%** 019+ .0237*** .0249***
(.00478) (.00456) (.00518) (.00493)
Manufacturing Residual .012* .0114* 0.00825 0.00908
(.00506) (.004970) (.00638) (.00617)
Age 0.0452*** 045+ .0406*** .0389***
(.0130) (.0124) (.0143) (.0134)
Agé€’ -.00131** -.00135*  -.00133*** - 00133***
(.000474) (.000458) (.00047) (.000449)
Ln(income) -0.0781 -.119 -0.00611 -.104
(.053) (.0691) (.045) (.0848)
HCR ($1/Day) -.00339* -.00291*
(.00166) (.00197)
HCR ($2/Day) -.00299 -.00325
(.00157) (.00193)
Coop/Credit Union -.0118 -.0451 -0.0573 -.0715
(.114) (.114) (.111) (.108)
Bank -.0756 -.0716 -0.0448 -.0825
(.0577) (.0549) (.0571) (.0612)
Non-Profit (NGO) .00966 0.0119 -0.0231 -0.0168
(.0481) (.0482) (.0601) (.06020
Days to Register Property .000901** 0.0011*
(.000471) (.000478)
Days to Register Business -0.000637 -0.000755
(.000759) (.000781)
Strength of Legal Rights
Index 0.00214 -.00613
(.0145) (.0144)
Depth of Credit Info 0.0144 .0229*
(.013) (.0152)
Ease of Business Ranking -.00149***  -.00218***
(.000821) (.000967)
Constant 1.569*+* 2.005%* .826*** 1.668**
(.419) (.586) (.327) (.662)
Obs. 465 465 466 466

As in Table 1, all results are generated usingjtrentile regression.
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Appendix A
Correlations among regressors

Man. HCR Domestic
Ln(y) Growth | Resid Resid Credit
Log income (t-1) 1
Growth -0.0663 1
Manufacturing Residual 0.196 0.061 1
HCR Residual 0.0078 -0.0667 0.314 1
Domestic Credit
(%GDP) 0.185 -0.238 0.216/ 0.0515 1
Depth of Credit Info 0.696 -0.205 0.0577| 0.0918 0.172
Strength of Legal
Rights -0.281]  0.118 -0.0627 -0.208 0.0586
Days to Reg. Business 0.181 0.0121 0.137 0.232 -0.328
Days to Reg. Property -0.18§7 -0.121 0.124 0.233 0.207
Business Ease Index -0.44 -0.143 -0.0949| 0.0958 -0.27
Strength
Depth of | of Legal Days to
Credit Rights | Days to Reg. Bus.
Info Index Reg. Bus. | Prop. Ease Ind.
Depth of Credit Info il
Strength of Legal
Rights -0.269 1
Days to Reg. Business 0.2Y4 -0.324 1
Days to Reg. Property -0.122 0.205 -0.136 1
Business Ease Index -0.508 -0.26 0.193 0.103 1
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Appendix B
Construction of the “Strength of Legal Rights” Ixde

Countries are assigned a score from 0-10, receiregpoint each for meeting the following
criteria, as listed in World Bank 2007:

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

7
8)

9)

General rather than specific description of assgtermitted in collateral agreements.
General rather than specific description of delpieisnitted in collateral agreements.
Any legal or natural person may grant or take sgcur the property.

A unified registry operates that includes charges onovable property.

Secured creditors have priority outside of banksypt

Secured creditors, rather than other parties ssgo@ernment or workers, are paid
first out of the proceeds from liquidating a barkrtirm.

Secured creditors are able to seize their collbtdnan a debtor enters reorganization
Management does not stay during reorganizationadiministrator is responsible for
managing the business during reorganization.

Parties may agree on enforcement procedures byacont

10)Creditors may both seize and sell collateral owtaafrt with no restriction.

Appendix C
Construction of the “Depth of Credit Informationidex

Countries are assigned a score from 0-6, with @t peing awarded for each of the following
six dimensions of credit information, as listedMorld Bank 2007:

Both positive and negative credit information istdbuted.

Data on both firms and individuals are distributed.

Data from retailers, trade creditors or utilitiesveell as financial institutions are
distributed.

More than two years of historical data are disteblu

Data on loans above 1 percent of income per capéalistributed.

By law, borrowers have the right to access theia.da

1)
2)
3)

4)
5)
6)
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Appendix D
Revising the Number of Days Required to Registeprty in Guatemala

Year Reported number of days Revised number of days
2006 37 37
2005 69 53
2004 55 62
2003 n/a 55

In order to account for the fact that Doing Bussssrvey data were collected in January of each
year, we adjust the data as follows. The 2006evedmains as is. The adjusted 2005 value is
the mean of the 2006 and 2005 values. Similanky adjusted 2004 value is the mean of the
2005 and 2004 values. No data is available foB82660 the 2004 value is used.
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