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We study whether and how the success of microfinance institutions (“MFI"s) depends on the country-level
context, in particular macroeconomic and macro-institutional features. Understanding these linkages can
make MFI evaluation more accurate and, further, can help to locate microfinance in the broader picture of
economic development. We collect data on 373 MFIs and merge it with country-level economic and
institutional data. Evidence arises for complementarity between MFI performance and the broader economy.
For example, MFIs are more likely to cover costs when growth is stronger; and MFIs in financially deeper
economies have lower default and operating costs, and charge lower interest rates. There is also evidence
suggestive of substitutability or rivalry. For example, more manufacturing and higher workforce participation
are associated with slower growth in MFI outreach. Overall, the country context appears to be an important
determinant of MFI performance; MFI performance should be handicapped for the environment in which it
was achieved.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

Themicrofinancemovement is large and growing. It is reported that
more than 100million customers worldwide are borrowing small loans
from around 10,000 microfinance institutions (“MFI"s).2 A great deal of
attention and funding has been directed toward microfinance by the
development community over the past few decades.
Levels of success, however, vary across MFIs. Some fail, while others

grow to reachmillionsof borrowers, covering costs in theprocess. In this
context, evaluation of MFIs is a critical exercise. Indeed, a growing
literature seeks to discover ingredients of MFI success. The focus of this
literature is justifiably on institution-specific practices and techniques –
contract design, management techniques, and organizational structure.
Much less studied are whether and how an MFI's success depends

on the macroeconomic and institutional structure and outcomes of
the country where it is located. Is the relationship between anMFI and
its host economy best characterized by interdependence, rivalry, or a

dualistic independence? Is it harder to break even in a poor or low-
growth economy, so that a longer period of start-up subsidization is
reasonable? Does the broader institutional environment matter for
MFI performance, above and beyond any impact it has on growth?
Here is where this paper's focus lies.
These questions are important for several reasons. For one, MFIs

are often assessed and compared for purposes of evaluation, funding,
and replication. But any comparison that does not take into account
the macroeconomic and macro-institutional environment, if these are
found to non-negligibly predict MFI performance, is incomplete.
Accounting for context allows a clearer picture of institutional success
and failure to emerge.
For example, consider two much-studied and widely imitated

MFIs: Bank Rakyat Indonesia (BRI) and the Grameen Bank of
Bangladesh. Often omitted in discussions of these institutions is that
the macroeconomic context over much of their histories was very
different: Indonesia averaged 5.0% growth in real GDP per capita over
1980-1997, while Bangladesh averaged 1.7%. How much of BRI's
success and financial sustainability during this period was due to
institution-specific practices and how much came simply because the
economy was booming?3 Conversely, might the Grameen Bank have
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achieved greater financial sustainability4 had it operated in a more
vibrant macroeconomic context?
Consider also the example of a significant worldwide economic

slowdown.Wouldwe expect it to bringboom times and/or rapid growth
for MFIs (as it might for bankruptcy law firms)? Or, should donors be
more willing to subsidize MFIs given the prevailing economic head-
winds? Or, perhaps MFIs will tend to sail through largely unaffected.
Understanding the macroeconomic impact on MFIs may also help

a growing number of investment funds that target their dollars toward
MFIs, sometimeswith thedual goal of earning returns for investors and
achieving social impact.5 Since they valuefinancial returns, these funds
cannot afford to ignore major determinants of MFI financial success –
though for dual-purpose investors the return implications would have
to be weighed against social impact considerations.
Beyond sharpening MFI evaluation, answers to the question of

where MFIs flourish can provide indirect evidence on howmicro-credit
works andhow itfits into theprocess of development.6 For example, is it
rivalrous or complementary with a development path based on
industrialization, manufacturing, and foreign trade and investment?
Does it work best in the context of well-developed institutions, or do
good institutions tend to squeeze it out, perhaps prematurely?
These are broad questions that do not find unequivocal answers in

economic theory. Take income growth, for example. High growth can
increase demand and create new niches for micro-enterprises to fill as
well as profitable expansion opportunities for existing ventures. A
growing economy might also raise households’ current or expected
future incomes to the degree that they are willing to take onmore risk
by investing capital in a business venture. Ingredients of growth –

increasing physical and human capital, better institutions, technolog-
ical advancement – may also make micro-entrepreneurship more
profitable.
On the other hand, microfinance may depend on a poor economy to

survive. Perhaps it thrives where there is a vibrant informal economy, a
situation that tends to grow rarer as an economy and its institutions
develop. Related, it seems plausible that the growing abundance of
wage-earningopportunities that often accompanies growthmay siphon
away current and potential clients from MFIs. Default may also be
higher, since growth of economic opportunities can weaken borrowers’
incentives tomaintain their MFI relationships. A deceleration of growth
may also raise demand for products produced by micro-enterprises as
consumers substitute away from imports or higher quality goods.7

As an intermediate option, it may be that most micro-credit clients
operate in small, segmented local markets that are not very sensitive
to macroeconomic conditions.8 In short, the relationship between
growth and MFI performance does not at all seem pinned down by a
priori considerations, raising the need for empirical evidence.
Consider also an institutional outcome such as corruption. It may

be that high corruption taxes micro-enterprise operations and creates
barriers to their expansion, reducing demand for and quality of micro-
loans. On the other hand, corruption may make it easier for micro-
enterprises to avoid regulations, or may pushwould-be entrepreneurs
out of the formal economy and the formal credit market and into
informal micro-enterprise with demand for micro-loans.
This paper addresses empirically the question of MFI dependence

on the broader context. While we cannot answer definitively all the
questions raised above (we do not fully solve potential omitted
variable issues), the goal is a set of stylized facts on the nature and
magnitude of MFI dependence on the country context.
We construct a panel of MFIs (from the Mix Market) that includes

2278 observations on 373 MFIs from 74 countries (in the largest

regression). We analyze two types of MFI performance variables:
operational self-sufficiency (the ratio of revenues to costs) and loan
portfolio growth. Operational self-sufficiency is decomposed into three
components: financial revenues and costs, losses due to default, and
operating costs. Thesedecompositions allowus in somecases to identify
the channel through which a givenmacroeconomic variable affects MFI
financial sustainability. MFI portfolio growth is decomposed into two
components: extensive growth (in number of borrowers) and intensive
growth (in average loan size).
Country-level data come from the World Development Indicators.

The four focal indicators of economic performance and structure are
per capita GDP growth, labor force participation rate, manufacturing's
share in GDP, and private credit as a fraction of GDP. A number of
auxiliary variables, such as inflation and income inequality, are also
taken from the WDI. Institutional measures and outcomes, some of
which are focused on credit markets, are also included, from the
Kaufmann et al. (2009) governance indicators and the Doing Business
indicators of the World Bank.
MFI performance indicators are predicted in linear regressions by

the four key macroeconomic variables, a quadratic in previous-year
income level, and MFI-level control variables. Given the lack of time
variation in some of the macroeconomic variables, we focus on a
pooled specification, but also run a specification that isolates within-
MFI and between-MFI variation in the key variables. Given the nature
of the data, we focus on estimation approaches that are robust to
outliers and within-MFI error term correlation.
We find some strong macroeconomic predictors of MFI performance,

often pointing to complementarity. First, MFIs cover costs better when
macroeconomic growth is higher, due in large part to lower default rates
and operating costs. The magnitudes are non-negligible: for example,
the interquartile difference in growth rates (4.1 percentage points) is
associated with about 1/6 of the interquartile difference in MFI
operational self-sufficiency. Second, financial depth is also strongly
associated with lower default and operating costs; however, this trans-
lates into lower interest rates rather than greater MFI self-sufficiency,
suggesting that (potential) financial market competition is good for
micro-borrowers, if not MFIs.9 Specifically, the interquartile difference in
the private credit to GDP ratio predicts a 5.3 percentage point lower
MFI average interest rate and a 4.3 percentage point lower MFI interest
markup, the latter mostly accounted for by the lower default and
operating costs. Third, loans appear to grow faster when there is a higher
manufacturing share, more foreign direct investment, and greater work-
force participation, as if a vibrant labormarket creates demand and better
growth opportunities for micro-funded micro-enterprises.
Some evidence, however, suggests a more rivalrous relationship

betweenmicrofinance and other modes of development. In particular,
workforce participation, manufacturing share, and industry share all
show up as negative predictors of extensiveMFI growth, i.e. growth in
number of borrowers. Evidently, microfinance tends to act as a
substitute for wage labor opportunities. Also potentially reflecting this
mix of complementarity and rivalry is the result that breaking even
seems easier to do in richer countries, but only up to a point. The
relationship turns negative beyond about $6000 (PPP), for approxi-
mately one quarter of the observations.
We also find the structure of the economy matters: a larger service

sector predicts fasterMFI growth, while a larger rural population and/or
agricultural sector predicts dramatically lower default, operating costs,
and interest rates. Higher inequality is associated with much higher
default and operating costs, higher interest rates, and lower MFI
sustainability.
The institutional variables yield some unsurprising results; for

example, MFIs grow their clientele more slowly where there is more
corruption. However, other results suggest that microfinance is a
substitute for, or even benefits from, weak institutions.

4 Morduch (1999) provides an analysis of Grameen financial results.
5 See Silverman (2006), and Krauss and Walter (2008).
6 Ahlin and Jiang (2008) explore the latter question theoretically.
7 Patten et al. (2001) make a similar point.
8 For example, work of Patel and Srivastava (1996) suggests that the official and

unofficial economy in India move relatively independently of each other. 9 These results hold controlling for direct measures of credit market institutions.
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Overall, the results provide evidence that MFI performance is non-
negligibly driven by the surrounding macroeconomic and institution-
al environment. Consequently, an MFI should be judged in context.
The paper is organized as follows. Section 2 describes the data,

variables, and expected relationships withMFI performance. Section 3
describes estimation methodology. Section 4.1 reports the baseline
results. Sections 4.2 and 4.3 present the results on additional
macroeconomic variables and institutional variables, respectively.
Section 5 makes a case for a causal relationship and argues that the
financial sustainability results are not driven by MFIs padding profits.
Section 6 discusses the related literature. Section 7 concludes.

2. Data

Microfinance institution (“MFI") data come from the Mix Market
(mixmarket.org). This organization's aim is to promote “investment
and information flows" within the world of MFIs and donors, and to
the public at large. Its publicly available website contains information
on more than 1400 MFIs, more than 100 investors (e.g. Calvert
Foundation), and nearly 200 partners (typically, umbrella organiza-
tions that facilitate multiple MFIs’ operations).10

We collect data on allMFIs thatmeet certain criteria. First,MixMarket
puts the reportingMFIs intofive categories–one- throughfive-diamond–
based on amount and reliability of information reported.We include only
four- and five-diamond institutions. Institutions rated four-diamond and
higher have financial statements audited by a third-party accounting firm
or similar; thus this seems a reasonable cutoff for reliable and comparable
data.11 Second, thedataset includesonly institutions thatwere foundedno
later than 2004 and that have four ormore observations through 2007 on
the key operational self-sufficiency variable, during June/July 2009.
Further, the four years of data must correspond to a calendar-year fiscal
year, for comparability to the annual country-level data discussed below.
Third, MFIs reporting that the percentage of their operations currently
comprised by microfinance is 80% or below are excluded.12 Finally, MFIs
from Afghanistan, East Timor, Kosovo, Palestine, and Serbia and
Montenegro are excluded for lack of available country data.
In all, we have 373 MFIs with sufficient data for our largest

regression, from 74 countries, each with 4-12 years of data (on at
least the keyMFIfinancial variable) over 1996-2007.Many are relatively
small, though some large andwell-known institutions are included, e.g.
ASA, BRAC, and the Grameen Bank of Bangladesh. The breakdown by
institutional type is as follows: 49 “cooperative/credit union"s, 31
“bank"s, 135 “non-bankfinancial institution"s, 146 “non-profit (NGO)"s,
4 “rural bank"s, and 8 “other"s. The breakdown by region is: 12 from
South Asia,13 39 from East Asia and the Pacific, 79 from Eastern Europe
and Central Asia, 22 from theMiddle East andNorthAfrica, 83 from sub-
Saharan Africa, and 138 from Latin America and the Caribbean.
While the MFI sample is quite geographically dispersed and varied

in other ways, e.g. size, we cannot claim it is a representative sample
of the MFI universe. Rather, it is selected based on availability and
quality of data, as well as desire to publicly report it.
MFI data are summarized in Table 1a. The focal MFI performance

indicator is operational self-sufficiency. It is the ratio of annual
financial revenue to annual total expense, which equals financial
expense plus loan loss provision expense plus operating expense.
Hence, a number greater than 100% indicates that the MFI has

sufficient revenue to cover its costs, including cost of funds, default
losses, and operating expenses.
In principle, success based on this key sustainability indicator can

thus be traced to one or more of the following three categories:
financial revenue versus financial costs (ignoring default); default
costs; and operating costs.
Our main indicators of financial revenue versus costs are the

financial revenue per dollar loaned, or for brevity the average interest rate,
and the financial expense per dollar loaned, or for brevity the average cost
of funds.14 Financial revenue per dollar loaned equals interest revenue
from loans plus revenue from other investments, all divided by the value
of the loan portfolio. Since about 88% of the 373 MFIs are in the top
category based on percentage of operations in microfinance (91-100%),
and since our dataset excludesMFIs reporting less than 80% of operations
inmicrofinance, revenues fromother investments are likely tobe typically
negligible; hence, this variable can be considered a close proxy for the
average interest rate. Financial expense per dollar loaned equals “all
interest, fees and commissions incurred on all liabilities, including deposit
accounts of clients held by the MFI, commercial and concessional
borrowings, mortgages, and other liabilities", divided by the value of the
loan portfolio. Regarding sources of funds for lending, there is significant
heterogeneity in the data, even within MFI. More than 2/3 of MFIs report
loans as a source of funds; 55% report grants; and about 1/3 each report
shareholder equity and savings deposits. Obviously, quite a fewMFIs have
multiple sources of funds; and in general, few (less than 7% of MFI
observations) report financial costs of zero. Variation in the financial
expense rate thus reflects both differing capital market prospects and
differing degrees of donor subsidization. Interest expensesmay also come
from non-loan assets; however, the loan portfolio makes up the lion's
share of most MFI's assets (nearly 80% at the median observation). Thus
thefinancial expense rate should servewell as aproxy for the average cost
of funds.15 We also combine these two measures into the net financial
income per dollar loaned, or for brevity the interest markup. This indicator
equals the difference between average interest rate and average cost of
funds.
Two indicators are used to measure series default costs. The loan

loss expense rate is the amount provisioned for bad loans as a fraction
of the average loan portfolio over the year.16 This is supplemented by
the PAR-30, which gives the fraction of the loan portfolio at risk
(behind schedule with payments) for more than thirty days. This is an
early indicator of default problems, and one perhaps more objectively
measured (in terms of timing, at least) than the loan loss expense rate.
We measure operating costs mainly by the operating cost per

dollar loaned, which equals annual operating costs divided by the
year-average size of the loan portfolio. This can be decomposed as the
product of the operating cost per borrower and the borrower per dollar
loaned, the latter being (the reciprocal of) the average loan size.17 In
other words, lower operating costs per dollar loaned can come from
lower operating costs per borrower or larger average loans. This is a
potentially interesting decomposition if costs per borrower are largely
fixed, i.e. do not vary much with loan size, as is often argued.

10 Descriptive information here and below is taken from the mixmarket.org website
during June/July 2009.
11 Audit reports often explicitly state that they comply with international accounting
standards, raising our confidence about the degree of comparability of data across
banks. However, we also use several econometric approaches that allow for MFI-
specific differences in reporting standards: clustering standard errors at the MFI-level
and using only within-MFI variation. See Section 3.
12 Institutional type and percentage of operations devoted to micro-finance are
reported only as current variables rather than year-by-year.
13 A number of MFIs from South Asia, especially India, are excluded for non-calendar
year reporting.

14 Average interest rate and average cost of funds are not reported, but the financial
revenue per asset and financial expense per asset ratios are. Our variables renormalize
these ratios by loan portfolio size, multiplying by year-average asset-holdings and
dividing by year-average loan portfolio. (Year-average amounts are calculated as
averages of the previous year's and current year's values, which apply to year-end.)
15 Further evidence is that in regressions discussed later, the non-loan share of assets
does not significantly predict financial expense rate, as would be expected if financial
expenses came mainly from non-loan assets.
16 This too is reported with average asset-holdings in the denominator; we
renormalize by average size of loan portfolio.
17 The average loan size is reported only in year-end amounts. To get the year-
average figure, we use cost per borrower divided by cost per dollar loaned, or
alternatively the year-average loan portfolio divided by the year-average number of
active borrowers. In the vast majority of cases, both approaches yield non-missing
values. When they do, they are virtually identical; one predicts the other with an R2 =
1.0000. In a handful of cases, one of the two approaches yields a missing value but can
be imputed from the other, and is.
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Beyond financial sustainability, a second category of outcome
variable focuses on growth of the MFI. One measure is portfolio
growth, annual growth in total dollars loaned. We focus on a
decomposition of MFI portfolio growth into growth on the extensive
and intensive margins. Since the loan portfolio is the product of the
number of borrowers and the average loan size, portfolio growth is
composed of borrower growth, i.e. annual growth in number of
borrowers (extensive growth), and loan-size growth, i.e. annual
growth in the average loan size (intensive growth).18

Finally, baseline MFI control variables include (current) MFI
institutional type and age, calculated from the year the MFI was
founded. A larger set of MFI controls includes a decomposition of
assets, which reflect MFI size, into three quantities: the number of
borrowers, the average loan size, and the ratio of assets to loans, i.e.
assets to loan portfolio. (The latter ratio reflects the degree to which
non-loan assets are supporting the MFI's lending operation; it may
proxy for overhead.) The three quantities multiply together to equal
the MFI's assets.19

Country-level data are described in Table 1b. Data on GDP levels
and growth rates come from theWorld Development Indicators (WDI,
2009). We focus on real per capita growth as arguably the most
informative single indicator of economic progress. It can be considered
an approximate summary statistic for the various institutional,
technological, and factor-accumulation related ingredients of devel-
opment. The workforce participation rate is the labor force divided by
the population aged 15+. This partly reflects the prevalence of labor
opportunities in the economy,whichmaybe complementary tomicro-
financed activities or may crowd them out. The manufacturing value-
added to GDP ratio, similarly, captures the existence of a potentially
alternate route to development that is associated with wage labor
rather than small enterprise. The private credit variable equals the
amount of domestic credit to the private sector, divided by GDP. It is
arguably the most common measure of financial development in the

finance and growth literature, and it is included to proxy the overall
financial depth of the country in which the MFI operates.
Other variables from the WDI are the gini coefficient of inequal-

ity;20 inflation; net foreign direct investment inflows and remittances,
respectively, as percentages of GDP; percent of population in rural
areas; and the share of GDP from agriculture, services, and industry,
respectively.
A number of variables intended to capture aspects of the

institutional environment are also included. The Kaufmann et al.
(2009) governance indicators (“WGI”) aggregate and normalize a
number of existing country ratings along several institutional
dimensions. They produce six annual series, in all of which a higher
number reflects a more ideal institutional outcome: control of
corruption, rule of law, regulatory quality, government effectiveness,
political stability/lack of violence, and voice/accountability.
A complementary approach to measuring institutional character-

istics, pioneered by de Soto (1989) and furthered by Djankov et al.
(2002) and Botero et al. (2004), seeks to quantify specific barriers to
doing business via case studies and consultation with experts. This is
the approach taken in the Doing Business indicators of theWorld Bank.
From these indicators we include the number of procedures and

the number of days required to start a business, to enforce a contract,
and to register property. We also include the monetary cost and the
monetary plus time cost (both as a percentage of income/capita21) to
start a business. Also included are minimum capital requirements for
starting a formal business, as a percent of income/capita. Finally, we
include the total tax rate as a share of profit and the number of
different tax payments due throughout the year (World Bank, 2008,
pp. 74-5). In each of these cases, restrictive institutions and
regulations may hamper microfinance customers in their micro-
enterprise endeavors; but they also may push households out of the
formal economy and into the market for microloans.

18 Each of these growth variables is calculated as a log difference.
19 Financial level variables (e.g. average loan size, cost per borrower) are reported on
Mix Market in current USD. We convert values to constant PPP dollars by multiplying
by local GDP expressed in constant PPP dollars and dividing by local GDP expressed in
current USD.

Table 1a
MFI Variable Descriptions.

Variable Description Obs. Mean Std. Dev. % bet-ween Median 25th %ile 75th %ile

Operational
self-sufficiency

Financial revenue / (Financial expense+Loan loss provision
expense+Operating expense)

2278 118% 55.3% 46.1% 115% 101% 134%

Sustainable Equals 1 if self-sufficiency≥100%, 0 if not 2278 0.757 0.429 48.1% 1 1 1
Loan Loss
Expense Rate

Loan Loss Provision Expense / average gross loan portfolio 1795 2.87% 5.38% 32.3% 1.80% 0.78% 3.47%

PAR-30 Value of loans at-riskN30 days / average gross loan portfolio 2104 4.81% 7.70% 54.2% 2.77% 0.83% 5.81%
Average interest
rate

Financial revenue / average gross loan portfolio 1918 40.8% 19.8% 80.1% 37.1% 28.2% 49.2%

Average cost
of funds

Financial expense / average gross loan portfolio 1918 6.1% 6.6% 66.9% 4.8% 2.0% 8.6%

Interest markup Difference between average interest rate and average cost of funds 1918 34.7% 18.1% 78.6% 30.6% 22.2% 43.4%
Cost per
dollar loaned

Operating expense / average gross loan portfolio 1911 29.4% 26.7% 70.0% 22.3% 14.8% 35.8%

Cost per borrower Operating expense / average number of active borrowers
(constant 2005 international $)

1911 399 579 75.1% 255 132 449

Average loan size Average gross loan portfolio / average number of active borrowers
(constant 2005 international $)

1911 1968 2659 88.2% 1064 431 2442

MFI borrower
growth

Log-difference in year-end number of active borrowers 1882 25.3% 34.3% 33.9% 21.0% 7.5% 37.0%

MFI loan-size growth Log-difference in year-end (real gross loan portfolio / number of active borrowers) 1882 5.4% 30.3% 21.3% 4.8% −7.3% 18.2%
MFI portfolio growth Log-difference in year-end real gross loan portfolio 1882 30.8% 34.7% 35.5% 26.2% 12.5% 44.9%
Age Age of the MFI (years) 2278 10.3 7.4 90.6% 9 5 14
(Assets per loans)t-1 Total of all net asset accounts / gross loan portfolio 1863 1.54 1.79 38.5% 1.28 1.15 1.51
Borrowerst-1 Number of active borrowers (1000 s) 1863 60.6 360.8 85.2% 8.9 2.9 25.2

Note: For each variable, statistics are calculated based on the observations included in the regression that has themaximumnumber of observations and includes this variable. The %-
between column gives the between-MFI variance as a fraction of the total variance.

20 Since ginis are missing for most countries for most years, we extrapolate reported
gini data over the years 1994-2007, linearly between reported datapoints and flatly on
either side of the first and last reported datapoints. An alternative measure is 1994-
2007 country-average gini; this is correlated with the extrapolated measure at 98%
and gives very similar results.
21 Time is valued at income per capita, so time cost as a fraction of GDP/capita is
(days required)/250.
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Doing Business indicators also measure credit market institutions.
A credit rights index captures the efficiency of the legal environment
supporting lending;22 a credit information index captures quality and
accessibility of credit information;23 and two variables measure the
fraction of individuals and firms covered by public credit registries
and private credit bureaus, respectively.
Doing Business also includes an index capturing rigidity of

employment law (difficulty of hiring, difficulty of firing, and rigidity
of hours), which may affect outside options of potential micro-credit
customers as well as expansion paths of actual customers.

3. Estimation Methodology

Let yijt be a year-t outcome of MFI i located in country j;Mit be a set
of MFI-specific control variables at time t; and Xjt be a set of
macroeconomic variables describing country j at time t. The baseline
specification pools all MFIs and estimates

yijt = α + βMMit + βXXjt + βincomeincj;t−1 + βincome2 inc
2
j;t−1 + �ijt :

The focal outcomes are operational self-sufficiency and extensive
and intensive MFI growth. We also look at the three components of
operational self-sufficiency: default, operating costs, and interest
markups.24

We use a small set of empirical specifications as a source of
discipline. The baseline set of MFI control variables includes a
quadratic in age and institutional-type dummies. This is left minimal
due to potential endogeneity concerns arising when MFI variables are
featuredon the right- and left-hand sides.Wealso discuss results using
a larger set of MFI controls consisting additionally of (log of) the three
components of MFI assets mentioned in the previous section: number
of borrowers, average loan size, and assets per loans. Each of these is
lagged by one year, i.e. corresponds to the final date of year t-1. The
goal in using lagged rather than contemporaneous MFI size controls is
to alleviate endogeneity concerns; however, to the extent that there is
persistence in the MFI variables, endogeneity can remain an issue.
The baseline set of macroeconomic variables includes a quadratic

in the lagged level of real PPP GDP/capita as a control. The focal
macroeconomic variables, Xjt, include growth, workforce participa-
tion, manufacturing's share, and private credit. Additional tests add
other macroeconomic or macroinstitutional variables one at a time to
Xjt. With all variables besides growth, estimated effects are conditional
on a given growth rate, and so do not include any effects on MFIs
operating through effects on economic growth.
Certain characteristics of the data direct our choice of estimation

procedure. First, errors may be correlated within MFIs, for example
since individual MFIs do their own record-keeping or due to serially
correlated MFI-specific shocks. Second, outlier problems are poten-
tially severe, as preliminary work with the data made clear.
To address the outlier issue, we focus on estimating conditional

median functions rather than conditional mean functions. That is, we
report coefficient estimates using median regression, which mini-
mizes the sum of absolute residuals rather than the sum of squared
residuals and tends to be less susceptible to outlier problems than
least squares. For robustness, median regression is supplemented by
two other approaches. First, significance levels from “robust regres-
sion" are also reported. This is a procedure that drops extreme outliers
(typically zero, at most two in our case) and then iterates using

22 Eight components are related to collateral (e.g. types of collateral allowed, priority
of secured creditors, existence of a unified collateral registry) and two to bankruptcy
law (World Bank, 2008, p. 69).
23 The six components reflect coverage depth and quality of information available via
public or private credit registries (e.g. whether small loans are included and whether
individuals have access to their credit ratings; World Bank, 2008, pp. 69-70).
24 Within the following internally-related sets of variables, we use the same sample
by dropping all observations that do not appear in every regression in the set:
operating cost per dollar loaned, operating cost per borrower, and average loan size
(costs); average interest rate, average cost of funds, and average interest markup
(financial); and borrower growth, loan-size growth, and portfolio growth (growth).

Table 1b
Macroeconomic and institutional variable descriptions.

Variable Description Obs. Mean Std. dev. % between Median 25th %ile 75th %ile

Incomet−1 Real GDP per capita (1000 s of
constant 2005 international $)

2278 3.9 2.9 97.8% 3.4 1.4 5.9

Growth Annual growth in real GDP per capita 2278 4.1% 4.2% 60.7% 3.7% 1.9% 6.0%
Workforce participation Labor force/Population aged 15+ 2278 66.5% 10.0% 98.7% 65.2% 60.8% 72.5%
Manufacturing Manufacturing, value added (% GDP) 2278 15.4% 5.5% 95.1% 16.0% 11.9% 18.7%
Private credit Domestic credit to private sector (% GDP) 2278 28.9% 18.3% 89.5% 24.8% 17.2% 37.0%
Remittances Workers' remittances and compensation

of employees, received (% GDP)
2254 6.5% 7.2% 83.3% 4.0% 1.5% 9.1%

Services Services, value added (% GDP) 2270 52.4% 9.3% 93.9% 54.2% 47.9% 58.5%
Industry Industry, value added (% GDP) 2278 29.3% 8.5% 92.4% 29.1% 24.9% 33.0%
Foreign direct investment Foreign direct investment, net inflows (% GDP) 2275 4.1% 4.9% 37.0% 3.2% 1.7% 5.4%
Inflation Consumer price inflation 2157 6.4% 5.3% 49.4% 5.6% 2.9% 8.8%
Inequality Gini coefficient extrapolated over 1994–2007 2255 43.9 8.9 98.4% 43.8 36.5 51.8
Stability Index: Political stability and absence of

violence/terrorism (−2.5 to 2.5; WGI)
2001 −0.62 0.63 90.8% −0.65 −1.02 −0.19

(Lack of) Corruption Index: Control of corruption (−2.5 to 2.5; WGI) 2001 −0.58 0.40 90.8% −0.62 −0.84 −0.32
Procedures to start business Number of procedures to start a

business (Doing Business)
1586 11.0 3.0 86.9% 11 9 13

Cost to start business Cost to start a business (% of average
income; Doing Business)

1585 76.1% 94.5% 80.2% 38.1% 21.3% 108.4%

Time to enforce contract Time required to enforce a contract
(calendar days; Doing Business)

1586 645 301 98.8% 588 465 842

Procedures to register property Number of procedures to register
property (Doing Business)

1328 7.0 2.1 96.4% 7 5 8

Time to register property Time required to register property
(calendar days; Doing Business)

1328 80 89 98.1% 48 33 92

Credit rights index Index: legal rights of borrowers and
lenders (0 to 10; Doing Business)

1343 4.3 2.2 92.1% 3 3 5

Credit information index Index: credit information scope and
accessibility (0 to 6; Doing Business)

1324 3.2 2.1 87.9% 3 1 5

Private credit bureau coverage Number of individuals and firms listed in a
private credit bureau (% adult population)

1295 14.1% 22.2% 70.8% 0.1% 0.0% 27.1%

Note: See note to Table 1a.
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weighted least squares with weights negatively related to residual
size, until the weights and coefficient estimates converge. Second, the
top and bottom {0,1,2,3,4,5}% of the sample based on the dependent
variable is eliminated and OLS is run in each of these six cases.25 The
median significance level of the six estimated coefficients is reported.
Of course, these three approaches need not give the same results;
however, when the results do coincide, it increases confidence
thatresults are not being driven by outliers.
To address potential within-MFI standard error correlation, we

bootstrap standard errors and confidence intervals for both the
median and robust regressions, clustering the bootstrap by institu-
tion.26 This approach does not require homoskedasticity or error terms
to be independent within MFIs. Standard errors for each parameter
estimate are calculated straightforwardly from the bootstrapped
estimates. Significance levels of tests for zero coefficients come from
eliminating two symmetric tails of the parameter estimate data (e.g.
the top and bottom 2.5% for significance at 5%) and checking whether
zero is contained within the remaining data. For OLS, significance
levels are calculated using standard methods and clustering at the
institution level.
We also estimate a variation on the baseline specification that

separates within-MFI and between-MFI variation for the key
macroeconomic variables. That is, the focal regressors are decom-
posed into a within-MFI median (e.g. the median macroeconomic
growth rate for the years the MFI reports data) and a deviation from
this median,27 and both components are included in the regressions.
Significance levels are calculated as before.
A key advantage of isolating within-MFI variation in the estimation

is the ability to control for unobservedMFI (or country) attributes that
may be correlated with the macroeconomic context and important for
MFIfinancial sustainability. For example, itmaybe thatmore profitable
or profit-drivenMFIs choose to locate in faster growing economies. Or,
it may be that a slow-changing omitted country variable, e.g. some
aspect of culture, is (partially) responsible for both themacroeconomic
growth and theMFI performance. A result obtained using only within-
MFI variation is less vulnerable to these kinds of concerns.

However, a potential disadvantage of within-MFI variation is that
it only picks up high-frequency relationships between the variables.
For example, it cannot directly address the question of whether MFIs
in consistently high-growth economies have an easier time achieving
self-sufficiency than those in consistently low-growth economies. It
also potentially decreases the signal/noise ratio in slow-moving
variables. (This is especially true for the three focal variables besides
growth, for which most of the variation is between MFIs; see
Table 1b.) Estimation using only between-MFI variation thus sheds
light on more low-frequency relationships between the variables
under analysis, with the above omitted variable caveats. (Section 5.2
discusses this issue further.)

4. Results

For brevity, not all results discussed in the text are reported in
tables – unreported results are available from the authors upon
request.

4.1. Baseline Results

Table 2 reports baseline results: coefficient estimates frommedian
regressions along with significance levels from median, robust, and
least squares regressions (see Section 3). Table 3 reports results for
the same regressions with additional MFI size controls. Table 4 reports
on a specification that separates between- andwithin-MFI variation in
the focal macroeconomic variables.

4.1.1. Growth
Quite robustly, growth impacts positively an MFI's ability to cover

costs, self-sufficiency. An additional percentage point of growth is
associated with a 1.38 percentage point higher revenue/cost ratio
(Table 2). Adifference in growthequal to the interquartile range (IQR)28

(4.1 percentage points) is associatedwith a 5.6 percentage point higher
revenue/cost ratio, which is about 17% of self-sufficiency's IQR.
This basic result is confirmed with the richer set of MFI controls

(Table 3), and is being driven both by within-MFI and between-MFI
variation in growth (Table 4). Thus, while the macroeconomy is

Table 2
Baseline (Pooled) Results.

Self-sufficiency PAR-30 Loan loss expense
rate

Average Interest
rate

Interest
Markup

Cost per
Borrower

Cost per Dollar
loaned

Borrower
growth

Loan-size
growth

Growthjt 1.38aaa -0.125aaa -0.0716aaa -0.128 -0.049 -7.09aab -0.184 0.071 0.184
(0.30) (0.031) (0.0159) (0.215) (0.177) (1.55) (0.117) (0.242) (0.164)

Workforcejt -0.227 0.0089 -0.0100 -0.065 0.009 0.53 -0.0206 -0.171-ba 0.207bbc

(0.142) (0.0170) (0.0094) (0.105) (0.107) (1.10) (0.0886) (0.113) (0.090)
Manufacturingjt 0.489ccc -0.0185 0.0143 0.374baa 0.219-ba -0.67 -0.040 -0.232-cc 0.355baa

(0.238) (0.0309) (0.0170) (0.182) (0.170) (1.86) (0.169) (0.162) (0.131)
Private Creditjt 0.0002 -0.0214aab -0.0170aaa -0.267aaa -0.217aaa -1.02cb- -0.177aaa -0.0619 0.0072

(0.0634) (0.0073) (0.0034) (0.055) (0.057) (0.59) (0.048) (0.0579) (0.0404)
Incomej,t-1 3.08bab -0.242–c 0.117 -1.34 -1.38 48.4aaa -3.39aba 0.23 -0.837-bb

(1.41) (0.197) (0.090) (1.45) (1.38) (13.6) (1.09) (1.09) (0.756)
Incomej,t-12 -0.276abc 0.0234–b -0.0114 0.182 0.127 -1.69-b- 0.291aba -0.0007 0.0675-cb

(0.119) (0.0172) (0.0069) (0.151) (0.144) (1.46) (0.104) (0.0952) (0.0683)
Ageit 2.41aaa 0.0829-c- -0.0196–a -0.283 -0.734bba -6.52b– -1.13aaa -1.52aaa -0.529

(0.49) (0.0608) (0.0324) (0.291) (0.259) (3.40) (0.26) (0.39) (0.316)
Ageit2 -0.0535aaa 0.00178–c 0.00155–a 0.00226 0.0111 0.125 0.0220aaa 0.0292aaa 0.0124

(0.0136) (0.00219) (0.00101) (0.00730) (0.0062) (0.089) (0.0064) (0.0111) (0.0082)
Observations 2278 2104 1795 1918 1918 1911 1911 1882 1882
MFIs 373 371 373 373 373 373 373 373 373

Note: Each column corresponds to a separate regression, with the dependent variable listed atop the column. Median regression coefficients are reported, with bootstrapped
standard errors in parentheses. Significance at 1%, 5%, and 10% is denoted by a, b, and c, respectively. Significance in themedian regression is denoted by the first letter, significance in
the robust regression by the second letter, and significance using the median p-value of six OLS regressions dropping varying numbers of outliers by the third letter. Included in all
regressions are MFI institutional-type dummies.

28 The interquartile range is a measure of dispersion less sensitive to outliers than the
more commonly used standard deviation. It equals the difference between the 75th
and 25th percentile values.

25 We eliminate all relevant tied observations. This leads to a few cases of asymmetry
due to the mass points at zero for the default variables.
26 We use 10,000 repetitions, except for the results relating to Sections 2 and 3,
where we use 1000.
27 In each case, only the observations used in the given regression are used to
calculate the median.
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certainly not an MFI's destiny, it seems to play a non-negligible role in
an MFI's financial success. Further insight comes from looking at the
components of self-sufficiency.

1) Growth could lead to higher micro-enterprise returns and allow
MFIs to charge higher interest rates. But the impact of growth on
the average interest rate is negative and typically insignificant.
Growth often significantly goes with a lower cost of funds, perhaps
partly because supply of grants and/or loans is pro-cyclical; but the
net effect on the interest markup is not significantly different from
zero (negative point estimates).

2) Growth clearly seems to bolster financial sustainability by reducing
default, measured by both the loan loss expense rate and the PAR-30
(Table 2). An additional percentage point of growth is associated
with a 0.07 percentage point lower loan loss expense rate and a 0.12
percentage point lower PAR-30. The IQR of growth is associatedwith
declines in the loan loss expense rate and PAR-30 equal to 11% and
10%, respectively, of these variables’ IQRs. This result is consistent
with the view that higher growth provides greater solvency to the
projects for which micro-banks lend, and seems to belie a strict
dualismbetweenmicro-financed projects and thebroader economy.
Tables 3 and 4 confirm these results and show that the relationship
holds using both within- and between-MFI variation in growth.

3) Growth also has a detectible negative relationship with an MFI's
operating costs. An additional percentage point of growth reduces
costs per borrower by $7 and costs per dollar loaned by 18 basis
points, the latter result not quite significant (Table 2). An increase in
growth equal to the IQR is associated with drops in costs per dollar
loaned and per borrower equal to 4% and 9% of the respective IQRs.
As discussed in Section 2, cost per dollar loaned can be lowered by
reducing cost per borrower and/or by raising average loan size. But
growth predicts smaller rather than larger loans (in levels), an effect
driven by between-MFI variation in growth. Thus, growth appears to
reduce costs in spite of the fact that it is associatedwith smaller loans.
Indeed, controlling for loan-size, the negative effect of growth on
cost per dollar loaned is highly significant and stronger quantita-
tively (Table 3; again, driven by between-MFI growth variation).
Thus, it seems most plausible that any cost-reducing growth effect
comes mainly via monitoring and collection costs.

Overall, the results with more MFI controls (Table 3) and those
separating between- and within-MFI variation (Table 4) essentially
echo the baseline results. One difference comes in themagnitudes: the
between (median) variables have somewhat larger estimated effects of
growth on self-sufficiency, default variables, and operating costs than
do thewithin variables. This could be due to omitted variables; it could
also be because persistent high growth matters more for MFI
performance than high-frequency fluctuations (or that measurement
errors are less pronounced). However, thewithin results are significant
at the same levels in the majority of cases.29 The estimated effect of
growth on self-sufficiency is smaller – 1.08 percentage points – when
the MFI size controls are used. It is possible that the size controls are
capturing someeffects of persistentmacroeconomic growth, given that
high macroeconomic growth can lead to MFI growth.30

The other key outcome variables capture MFI growth. Macroeconomic
growth is positively but typically not significantly related to either MFI
extensive growth or intensive growth. However, it is positive and sig-
nificant in explaining overall MFI growth; one percentage point higher
growth predicts 0.61 percentage points higher MFI portfolio growth. This
effect is robust to MFI size controls, and is more robustly associated with
within-MFI variation.Overall, then, it appears that goodeconomic years are
also good for MFI expansion, in a combination of both extensive and
intensive growth. One interpretation is that micro-borrowers’ ability to
start and expand projects profitably tends to shift up and down with the
economyasawhole,whichwouldbeanotherexampleof interdependence.

4.1.2. Labor force participation, Manufacturing
We group these together because both seem strongly associated

with the extent of formal labor market opportunities.
Both variables are related to slower MFI borrower growth but

faster MFI loan-size growth (Table 2). One percentage point of

29 Results are somewhat similar when separate between and within regressions are
run – that is, for OLS between and fixed effect regressions, and for the other two
techniques with all dependent and independent variables set at their MFI-median and
deviation-from-median values, respectively. However, within coefficients tend to be
smaller, e.g. 0.81 for self-sufficiency; and apart from self-sufficiency (where 1%
significance is retained in all cases) and PAR-30, typically not significant.
30 However, including the MFI size controls in the Table 4 specification reduces the
within coefficient more than the between coefficient, to 1.18 and 0.93, respectively.

Table 3
Baseline (Pooled) Results with MFI size controls.

Self-sufficiency PAR-30 Loan loss expense
rate

Average Interest
rate

Interest
Markup

Cost per
Borrower

Cost per Dollar
loaned

Borrower
growth

Loan-size
growth

Growthjt 1.08aaa -0.111aaa -0.0643aaa -0.190-c- -0.114 -2.18ca- -0.268aaa 0.312 0.080
(0.37) (0.033) (0.0176) (0.178) (0.146) (1.22) (0.099) (0.232) (0.178)

Workforcejt -0.252 0.0188 -0.00870 0.014 0.030 -0.176 0.0256 -0.160-cb 0.151ccc

(0.169) (0.0177) (0.00945) (0.107) (0.108) (0.822) (0.0867) (0.123) (0.080)
Manufacturingjt 0.411cbb -0.0025 0.0152–c 0.357cba 0.184–b 0.59 0.065 -0.135 0.247baa

(0.254) (0.0288) (0.0163) (0.193) (0.178) (1.46) (0.145) (0.163) (0.134)
Private Creditjt -0.0034 -0.0200bbc -0.0167aaa -0.181aaa -0.142aaa -0.691cb- -0.109aaa -0.0434 0.0052

(0.0748) (0.0077) (0.0035) (0.050) (0.051) (0.423) (0.039) (0.0573) (0.0415)
Incomej,t-1 0.26 -0.170–c 0.134 2.03-ba 1.78-bb -22.3b– 0.869-cc -0.22 0.564

(1.41) (0.201) (0.098) (1.03) (1.05) (11.7) (0.798) (1.17) (0.865)
Incomej,t-12 -0.064 0.0137–c -0.0119 -0.070 -0.077 2.23a-b -0.0061 0.024 -0.0358

(0.117) (0.0166) (0.0075) (0.104) (0.106) (1.13) (0.0676) (0.101) (0.0817)
Ageit 0.550-bb 0.121 -0.0213 0.757aaa 0.349-cb -1.47 -0.091 -1.64aaa -0.461

(0.548) (0.077) (0.0373) (0.261) (0.267) (3.38) (0.264) (0.42) (0.337)
Ageit2 -0.0133caa 0.00099 0.00158–b -0.0197aaa -0.0119bba 0.0194 -0.00126 0.0318aaa 0.00977

(0.0131) (0.00255) (0.00106) (0.0066) (0.0063) (0.0994) (0.00620) (0.0104) (0.00882)
ln(Borrowersi,t-1) 3.30aaa -0.243c-a 0.0210 -3.21aaa -2.95aaa -34.5aaa -3.19aaa 0.370 0.515

(0.98) (0.120) (0.0629) (0.50) (0.55) (7.9) (0.52) (0.741) (0.621)
ln(Average loani,t-1) 4.50baa 0.108 0.0167 -7.30aaa -7.81aaa 167aaa -7.62aaa 3.03bc- -3.04aaa

(1.78) (0.159) (0.0997) (0.80) (0.84) (14) (0.85) (1.29) (0.81)
ln[(Assets/loans)i,t-1] -20.0aaa 1.15b-c 0.324 9.19aaa 7.97aaa 143aaa 19.5aaa 19.6aaa -2.53

(4.4) (0.64) (0.307) (2.71) (2.92) (33) (3.7) (5.0) (2.99)
Observations 1863 1775 1740 1863 1863 1854 1854 1864 1864
MFIs 373 371 372 373 373 373 373 373 373

Note: See Note to Table 2.
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workforce participation (manufacturing) is associated with a 0.17
(0.23) percentage point lower extensive growth rate but a 0.21 (0.36)
percentage point higher intensive growth rate. Quantitatively, the IQR
in workforce participation (manufacturing) explains 7% (5%) of the
IQR in extensive growth and 10% (10%) of the IQR in intensive growth.
The results are moderately robust across specifications and techni-
ques, and for workforce participation are clearly driven by between-
MFI variation (Table 4), not surprisingly given the relative lack of
within-MFI variation (Table 1b). There is little significant relationship
between either variable and MFI portfolio growth, suggesting the two
growth effects roughly offset each other.
One interpretation is that growth in MFI outreach is harder to come

by when more people are economically active and manufacturing jobs
are more abundant. Of course, the need for financial services – at least
for promotion of self-employment – may be lowest precisely in these
contexts. At any rate, it appears thatmicrofinance acts to somedegreeas
a substitute for more formal wage-earning opportunities. On the other
hand, these contexts also appear conducive to loan-size growth. More
broadly based wage employment may create more and deeper niche
markets for micro-entrepreneurs to serve, allowing for more robust
micro-enterprise growth. This is a picture of complementarity between
wage-based employment and microfinance, via demand spillovers. In
summary, the results are consistent with the idea that broad-based
wage employment substitutes for microfinance on the extensive
growth margin – limiting the client base – but complements it on the
intensive growth margin – improving clients’ growth prospects.31,32

Workforce participation has a negative but insignificant relation-
ship with MFI self-sufficiency,33 while manufacturing's share
exhibits a positive and significant relationship (Table 2). The
regressions offer some evidence that this higher self-sufficiency is
due in part to higher interest markups, mainly via higher interest
rates. Quantitatively, the manufacturing IQR accounts for 10% of self-
sufficiency's IQR, and 12% and 7%, respectively, of the average interest
rate and interest markup IQRs. Perhaps the higher interest rates are
related to higher micro-enterprise returns due to complementarities
discussed above.

4.1.3. Private Credit
The results give no strong evidence that the size and development

of the financial sector affects an MFI's self-sufficiency. This masks
interesting correlations with each of the individual components of the
ability to cover costs.
Private credit is negatively and significantly associated with both

forms of default (Table 2). Its IQR (20 percentage points) accounts
for 12% and 8% of the respective IQRs of the loan loss expense rate
and the PAR-30. This result does not support the idea that
competition in lending generally raises micro-finance default rates
by providing temptation to switch lenders. One potential explana-
tion is that a well-developed financial sector complements micro-
finance by providing incentives to maintain good credit histories
and opening up pathways for enterprises to advance beyond micro-
credit. Another is that a strong financial sector simply reflects the
presence of well-functioning credit market institutions that benefit
bank recovery rates at all levels. However, this second interpreta-
tion is put in some doubt by the robustness of the relationship

33 Previous versions of this paper reported a robustly significant negative relation-
ship between workforce participation and self-sufficiency. The difference in results is
due to a major methodological update, including retroactive revisions, to the WDI
2009 workforce participation variable as collected from the ILO. (Specifically, “SL.TLF.
CACT.ZS" replaced “SL.TLF.ACTI.ZS".)

Table 4
Within and Between Results.

Self-sufficiency PAR-30 Loan loss expense
rate

Average Interest
rate

Interest
Markup

Cost per
Borrower

Cost per Dollar
loaned

Borrower
growth

Loan-size
growth

Growth Medianij 1.45aaa -0.146aaa -0.0861aaa -0.390 -0.026 -8.92aac -0.317 -0.136 0.196
(0.51) (0.038) (0.0178) (0.349) (0.337) (2.16) (0.196) (0.308) (0.229)

Growth Deviationijt 1.39aaa -0.0718aaa -0.0469aaa -0.050 0.015 -2.58 cc- 0.032 0.341 -0.023
(0.29) (0.0322) (0.0274) (0.170) (0.161) (1.65) (0.179) (0.306) (0.274)

Workforce Medianij -0.227 0.0108 -0.0025 -0.117 -0.007 0.26 -0.0072 -0.166cba 0.166cbc

(0.145) (0.0175) (0.0101) (0.101) (0.108) (1.14) (0.0927) (0.117) (0.093)
Workforce Deviationijt -0.117 -0.201aaa -0.0840-c- -1.58ab- -1.24b– 4.98cbc -0.575 0.189 -0.487

(0.787) (0.071) (0.0677) (0.43) (0.44) (4.41) (0.471) (0.664) (0.580)
Manufacturing Medianij 0.521 cc- -0.0181 0.0206 –c 0.476baa 0.294cba -0.70 -0.010 -0.223–c 0.308baa

(0.256) (0.0341) (0.0189) (0.182) (0.174) (1.91) (0.180) (0.176) (0.136)
Manufacturing Deviationijt 0.184 0.0353 -0.0136 -0.452 0.135 6.64 -0.083 -0.405–c 0.629-cc

(0.836) (0.0689) (0.0533) (0.365) (0.453) (3.96) (0.345) (0.553) (0.524)
Private Credit Medianij 0.0102 -0.0248aab -0.0196aaa -0.339aaa -0.252aaa -0.966 -0.194aaa -0.0757 -0.0240

(0.0771) (0.0093) (0.0047) (0.059) (0.067) (0.682) (0.055) (0.0649) (0.0470)
Private Credit Deviationijt -0.057 -0.0190–c 0.0186 cc- -0.128bba -0.222aaa -1.48bcb -0.151aaa -0.068 0.147-c-

(0.125) (0.0132) (0.0094) (0.060) (0.069) (0.70) (0.065) (0.120) (0.104)
Incomej,t-1 3.19bab -0.224–c 0.159 -0.91 -1.21 47.8aaa -3.61aba 0.36 -1.09-bb

(1.42) (0.206) (0.092) (1.40) (1.37) (13.3) (1.10) (1.12) (0.75)
Incomej,t-12 -0.285bbc 0.0218–c -0.0146 cc- 0.150 0.112 -1.68-a- 0.307aba -0.0113 0.0927–c

(0.121) (0.0179) (0.0073) (0.145) (0.144) (1.43) (0.104) (0.0969) (0.0691)
Ageit 2.47aaa 0.107 -0.0318–a -0.332 -0.661bba -7.73b– -1.21aaa -1.72aaa -0.533

(0.51) (0.063) (0.0343) (0.293) (0.271) (3.58) (0.29) (0.43) (0.339)
Ageit2 -0.0550aaa 0.00122–c 0.00185cca 0.00366 0.00934 0.148 0.0232aaa 0.0336aaa 0.0126

(0.0139) (0.00226) (0.00101) (0.00727) (0.00644) (0.092) (0.0069) (0.0118) (0.0087)
Observations 2278 2104 1795 1918 1918 1911 1911 1882 1882
MFIs 373 371 373 373 373 373 373 373 373

Note: See Note to Table 2. The “Medianij” variables are within-MFI medians (calculated from only the observations used in the regression), while the “Deviationijt” variables are
deviations from this median in a given year.

31 There may be one story rather than two. Slower borrower growth could drive faster
loan-size growth, if new borrowers tend to start with smaller loans; or, faster loan-size
growth could slow expansion of the client base if funds are limited. Indeed, borrower
growth and loan-size growth are negatively correlated at about 40%. However,more often
than not a variablewill significantly predict only one or the other dimension of growth, so
finding both effects significant seems at least suggestive of multiplemechanisms at work.
32 Small loans can be taken as a proxy for outreach to the poor (Cull et al., 2007), in
which case loan-size growth could be interpreted as abandonment of social mission.
That said, the majority of MFI-years (61%) involve positive growth in real loan size,
and this is also true for non-profit/NGOs (57%). Also, micro-credit's effect on
development can depend on its ability to enable average micro-borrowers expand
operations toward optimal capital intensities (Ahlin and Jiang, 2008).
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between private credit and default measures when direct measures
of credit market institutions are controlled for (see Section 4.3, esp.
footnote 46).
Private credit is also significantly associated with lower operating

costs, both on a per-dollar loaned and a per-borrower basis (Table 2).
Its IQR accounts for 17% and 6% of the respective interquartile ranges
of the cost per dollar loaned and cost per borrower. Again, this could
reflect the efficiency-enhancing credit market institutions associated
with better financial development; but again, inclusion of direct
measures of credit market institutions (Section 4.3) does not affect
results. Instead, it may be that future financial prospects beyond
microfinance affect micro-borrowers’ incentives and reduce the
MFI's need to screen and/or monitor. There may also be a
competition-related story: greater financial competition drives
down costs of delivery via selection or incentive effects at the MFI
level.
Competition also comes to mind in the result that private credit is

statistically significantly associated with a lower average interest
rate, average cost of funds, and interest markup (Table 2). Quanti-
tatively, the IQR of private credit predicts a substantial 4.3
percentage point drop in the interest markup (20% of its IQR), a 5.3
percentage point drop in the average interest rate (25% of its IQR),
and a 0.8 percentage point drop in the average cost of funds (13% of
its IQR).
The 430 basis point drop in interest markup can be mostly but not

entirely accounted for (using Table 2 point estimates) by the drops in
default costs and operating costs attributable to the IQR of private
credit: 34 and 350 basis points, respectively. Evidently, MFIs
operating in the context of deeper financial markets (more than?)
pass on cost savings and default reductions in the form of lower
interest rates to borrowers – perhaps due to competition. The
combination of lower costs and default but lower markups explains
why the net effect on financial self-sufficiency is not distinguishable
from zero.
The results with MFI size controls (Table 3) are very similar,

thoughmuted quantitatively in some cases.With the exception of cost
per borrower, the between variables (Table 4) mimic the baseline
results with slightly larger quantitative effects. The within variables
also confirm the baseline results for interest rate and markup, and
operating costs.
Turning to MFI growth, only marginal evidence surfaces for an

effect from private credit. Private credit is negatively and significantly
associated with MFI portfolio growth in the specifications of Tables 3
and 4 (using MFI-median private credit) in half of the cases. This is
consistent with the possibility that financial depth crowds out
microfinance to some degree.

4.1.4. Income Level
The (lagged) income level of the country is also significantly

related to self-sufficiency, in an inverted-U way with a turning point
of $5580 (Table 2). About 28% of observations are beyond the turning
point, many from Latin America, Eastern Europe, and Central Asia. The
IQR of income explains 14% of self-sufficiency's IQR. However, the
estimates turn smaller and insignificant when MFI size controls are
included (Table 3); follow-up regressions show this is driven by
controlling for average loan size and, especially, non-loan asset share.
These results suggest that it is easier to break even in richer countries,
in part because loans can be larger, and perhaps also because of better
infrastructure (which cuts down on overhead required for the lending
operation). However, if true it is only up to a point – breaking even
appears harder to do in countries that are too rich, perhaps in part
because of greater difficulty in operating solvent micro-funded
projects.
If these results are due to differences in market-based constraints

faced by MFIs at different income levels, they could underpin a

rationale for targeting more generous or longer lasting subsidies
toward MFIs working in the poorest economies.34,35

4.2. Other Macroeconomic Determinants

Next, a set of additional structural characteristics of the economy
that may be thought to matter for microfinancial success are
examined. We add each of these variables, one at a time, to both the
baseline specification (Table 2) and the one with additional MFI size
controls (Table 3). For brevity, Table 5 reports only on regressions
involving the key outcome variables – operational self-sufficiency,
borrower growth, and loan-size growth – and in which the added
macroeconomic variable registers a significant coefficient in at least
four out of the six types of regressions: median, robust, and least
squares, each with and without MFI size controls. Results are typically
similar with and without MFI size controls; we mention notable
differences when they arise, and report in Table 5 the specification
with greater significance levels (the default being the specification
with fewer MFI controls).

Remittances are positively and significantly associated with self-
sufficiency (Table 5). The regressions on the three components of
sustainability give some hints about the mechanism. Remittances
statistically significantly go with lower delinquency (PAR-30).
Remittances are also associated with larger loans, which perhaps
explains a negative (but statistically insignificant) impact on the cost
per dollar loaned.36

That prevalence of remittances goes with higher loan size and lower
delinquency may reflect the greater ability to take on risk that comes
from more households having access to a relatively reliable source of
(foreign) wage earnings. If so, this is evidence for synergy rather than
rivalry between wage-earning opportunities and microfinance. Further
slight evidence for synergy is found in a positive relationship between
remittances andMFI extensive growth (though significant only in 2 of 6
cases). Perhaps foreign wage-earning opportunities are seen as
temporary and complementary to domestic economic activity by
other household members, even though domestic wage-earning
opportunities may be seen as potentially long-term and substitutable.
The share of GDP in services is positively associated with self-

sufficiency, significantly only without MFI size controls. This seems
attributable to several statistically significant relationships: higher
interest rates and especially interest markups, which more than
compensate for higher costs per dollar loaned. More service-oriented
economies also see faster MFI borrower growth (Table 5). With MFI
size controls included, the IQR of services, 11 percentage points,
accounts for 12% of the IQR of borrower growth. These results suggest
that a larger service economy is associated with micro-enterprise
opportunities of greater number, providing MFI extensive growth
opportunities, though not necessarily with greater growth potential
(given the lack of evidence for an intensive growth effect – positive

34 See also Section 5.1.
35 Though MFI-level error dependence, and MFI data comparability in general, seems
more potentially concerning than country-level error dependence, we also run a more
conservative approach that clusters standard errors at the country level (74 clusters)
rather than the MFI level (370+ clusters). This does not dramatically alter the
conclusions of Section 1, though significance levels typically fall a bit. Most saliently in
the specifications of Tables 2 and 3, manufacturing loses significance in explaining self-
sufficiency, interest rates (except in one case), and the interest markup; and
manufacturing and workforce participation become typically insignificant in explain-
ing extensive and intensive growth, with the exception of manufacturing retaining
significance against loan-size growth in 3 of 6 cases.
36 When MFI size controls are included, the effect on self-sufficiency drops by 30%
and is significant only in the robust regression . The default result does not change, but
it seems that controlling for loan size wipes out some of the savings in operating costs.
In fact, the estimated impact on cost per dollar loaned turns positive and significant
when loan size is controlled for, and positive and significant effects on the average
interest rate and the interest markup surface.

9C. Ahlin et al. / Journal of Development Economics xxx (2010) xxx–xxx

ARTICLE IN PRESS

Please cite this article as: Ahlin, C., et al., Where does microfinance flourish? Microfinance institution performance in macroeconomic
context, J. Dev. Econ. (2010), doi:10.1016/j.jdeveco.2010.04.004



but insignificant). At any rate, services appears to be the one
component of GDP that goes with faster growth in MFI outreach.
The share of industry predicts slower MFI borrower growth

(Table 5), like manufacturing (which is already controlled for). Unlike
manufacturing, it predicts slower loan-size growth, though significant-
ly only in 2 of 6 cases. Prevalence of the types of industry not included in
manufacturing – e.g. mining, petroleum – may reduce MFI extensive
growth by providingwage-earning opportunities, as was hypothesized
withmanufacturing.However, fromtheperspective of creatingpositive
spillovers for a micro-enterprise sector, these industries may differ
from manufacturing in creating enclaves and thus providing limited
demand complementarities to spur MFI intensive growth.
Even more similar to manufacturing, foreign direct investment is

a negative predictor of MFI borrower growth, though not significantly,
and is positive and significant in predicting MFI loan-size growth
(Table 5). Aswith a strongermanufacturing sector, greater FDI inflows
may raise wage employment, creating demand complementarities for
the micro-enterprise sector that spur MFI intensive growth, but at the
same time potentially limiting MFI extensive growth.

Agriculture's share is not significantly related to any of the three
main indicators. This masks significant relationships with the
components of self-sufficiency – all similar to those of private credit.
Agriculture is negatively and significantly related to default (loan loss
expense rate), interest rates and the interest markup, and cost per
dollar loaned. The combination of lower default and operating
expenses and lower interest rates helps explain the lack of ameasured
effect on self-sufficiency.
The magnitudes are remarkable. With MFI size controls included,

the IQR of agriculture, 15 percentage points, explains 25% of the loan
loss expense rate IQR; 48% and 53% of the IQRs of the interest rate and
interest markup, respectively; and 36% of the IQR of the cost per dollar
loaned. Thesemagnitudes are significantly larger than those of private
credit, typically by a factor of 2–3. (The magnitudes for private credit
seem to get, if anything, slightly bigger with agriculture controlled
for.)

Percent rural behaves very similarly to agriculture, not surpris-
ingly since they are correlated at about 80%. While insignificantly
related to the three main MFI outcomes, it is negatively and

significantly related to default (both measures), interest rates and
the interest markup, and costs per dollar loaned. Again, the
magnitudes are remarkable: the IQR of percent rural, 29 percentage
points, explains 42% of the loan loss expense rate IQR; 42% and 35% of
the IQRs of the interest rate and interest markup, respectively; and
26% of the IQR of the cost per dollar loaned.37

These results suggest that micro-credit operates substantially
differently across rural-agricultural and urban contexts. One conjec-
ture is that in rural contexts, social cohesion is more readily harnessed
to lower monitoring and collection costs as well as default, for
example through group lending. It may also be that rural borrowers
benefit more from and are more reliant on MFIs, which gives rise to
greater repayment discipline. The result is not higher profits for the
MFI, but lower interest rates for borrowers.38 In summary, micro-
lending appears to operate significantly more efficiently in more
rural-agricultural contexts.
Theoretically, inflation can hinder the MFI lending mission. An

unanticipated inflation lowers real rates of return for an MFI, and may
cause it to react by building conservatively large inflation premia into
interest rates. Similarly, inflation may also impact an MFI's cost of
funds. Borrowers’ incentives for delay and default can also be affected.
We find evidence for a number of these effects. Using consumer

price or GDP deflator inflation, with or without a one-year lag,
inflation is consistently strongly associated with a higher average
interest rate and higher cost of funds. The interest markup seems also
to respond positively, at least belatedly: statistical significance is rare
with current inflation, but more likely than not with lagged inflation.

37 Given the high correlation and similarity of results for percent rural and
agriculture, we run specifications with both included. In terms of significance levels,
most results either do not change or drop slightly; the main exception is that
agriculture no longer significantly predicts lower default. Quantitatively, the
magnitudes drop typically 20-30%. The exceptions are that percent rural sees no drop
in magnitudes related to default, but sees a 42% drop in interest markup correlation.
38 An alternative explanation could be that MFIs target a different market segment in
more rural contexts, for example, maintaining tighter discipline partly through giving
smaller loans. But there is no evidence that, at least in terms of loan size, MFIs in more
rural contexts are targeting differently: both agriculture and percent rural predict
larger, not smaller, loans (though rarely significantly).

Table 5
Other Macroeconomic Determinants; Institutional Determinants.

Self-Sufficiency Borrower growth Loan-size growth

Growthjt 1.41aaa 0.682ccb 0.655bcc 0.300 0.135 0.118 0.059 0.233-c- 0.292bbc 0.134-c-

(0.30) (0.370) (0.252) (0.239) (0.258) (0.238) (0.177) (0.158) (0.194) (0.175)
Workforcejt -0.110 -0.106 -0.168cbb -0.189cba -0.162-cb -0.150–b 0.198bbb 0.179cbc 0.104 0.150cbb

(0.165) (0.170) (0.112) (0.116) (0.115) (0.114) (0.082) (0.095) (0.084) (0.081)
Manufacturingjt 0.415 0.628baa -0.128–c -0.241–c -0.154–c -0.240ccc 0.290baa 0.344aaa 0.323baa 0.223cab

(0.224) (0.259) (0.154) (0.155) (0.185) (0.165) (0.131) (0.149) (0.139) (0.130)
Private Creditjt -0.0158 -0.0437 -0.0739–c -0.0477–c 0.0067 -0.0625 -0.0181 0.0005 0.0063 -0.0713

(0.0635) (0.0751) (0.0534) (0.0574) (0.0584) (0.0567) (0.0417) (0.0440) (0.0440) (0.0448)
Remittancesjt 0.385bab

(0.195)
Servicesjt 0.331bbc

(0.128)
Industryjt -0.186bbb

(0.110)
FDIjt 0.367baa

(0.167)
Inflationjt -0.514aaa

(0.131)
Inequalityjt (Gini) -0.626aaa 0.207bbc

(0.207) (0.101)
Stabilityjt -2.97cbb 4.76aaa

(1.64) (1.22)
(Lack of) Corruptionjt 3.92c-c

(2.49)
MFI Size controls No Yes Yes No No No Yes No No Yes
Observations 2254 1844 1857 1882 1708 1708 1863 1779 1863 1697
MFIs 370 370 373 373 373 373 373 359 370 373

Note: See Note to Table 2. Included in all regressions are MFI institutional-type dummies, ageit, ageit2, incomej,t-1, and incomej,t-12 .
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Higher inflation also leads to slower (real) loan-size growth
(Table 5).39 Inflation's IQR, 6 percentage points, accounts for 12% of
the IQR of loan-size growth. Related, current inflation also robustly
predicts slower overall MFI growth, though there is no significant
relationship with borrower growth. These results may indicate that
lenders respond conservatively to inflation, not only with upward
price adjustments (more than offsetting higher capital costs) but with
downward quantity adjustments. Weakened demand on the intensive
margin due to higher interest rates and inflation risk could also help
explain the result. A coefficient of -1 on (real) loan-size growth would
be consistent with nominal loan growth not responding at all to
inflation; judging by the point estimate of−0.51 nominal loan amounts
do seem to respond positively to inflation.
In summary, MFIs appear to cope reasonably well with inflation,

financially speaking, by raising rates. However, inflation does appear
to slow MFI intensive growth. As a caveat, these results capture only
relatively contemporaneous effects of inflation levels, and they may
reflect the lack of high-inflation episodes in our dataset – the 90th
percentile involves just 12-16% inflation and the 99th percentile 22-
29%.

Inequalitymeasured by the gini coefficient is a negative predictor
of self-sufficiency (Table 5). Quantitatively, the gini's IQR (15 points)
accounts for 28% (21% without MFI size controls) of the self-
sufficiency IQR – larger than the magnitude of the growth effect in
the baseline results (an effect which drops 29% or 37% here,
depending on specification). The negative relationship with sustain-
ability seems driven by robustly significant and positive relationships
between inequality and all three types of costs: default (both
measures), operating costs per dollar loaned, and financial expenses.
These higher costs are countered partially by higher average interest
rates – 41-47 basis points per gini point – so that the average interest
markup is also robustly higher with greater inequality – by 31 basis
points per gini point. However, the interest markup does not tend to
rise enough to cover the higher costs (operating expenses, especially),
so self-sufficiency is lower overall. Quantitatively, gini's IQR typically
explains 20-30% of each of these variables’ IQRs.
Inequality also predicts faster loan-size growth (Table 5) in a

quantitatively significant way – the gini's IQR explains 16% (12%
without MFI size controls) of the IQR of loan-size growth. It has no
significant relationship with MFI extensive growth or overall MFI
growth.
Perhaps these results stem from a relationship between inequality

and the degree of dualism in the economy. A dualistic economy
arguably makes it harder for micro-enterprises to achieve viability, as
they lack helpful linkages to broader markets. This can lead to the
higher default rates and monitoring costs that hinder sustainability.
But, while dualism raises risk it may also raise potential returns for
successful projects, giving rise to faster measured loan-size growth as
some funded projects expand and successfully straddle the dual
economywhile less dynamic ones fold. An alternative explanation has
to do with social capture: access to micro-credit is partly restricted in
favor of relatively well-off local elites, who quickly increase loan sizes.
In this scenario repayment discipline may be lower because
borrowers are less dependent on the MFI.
Yet another interpretation is that MFIs in more unequal countries

focus more on social goals, aiming to serve a poorer clientele despite
the higher operating and default costs entailed, and deliberately not
fully passing on the higher costs to their customers. In favor of this
interpretation, in a logit specification with or without MFI size
controls, inequality does not significantly predict the dummy variable
that equals one if operational self-sufficiency is at least 100%; and it is
insignificant without (though significant with) MFI size controls in a
25th percentile quantile regression – the 25th percentile of self-

sufficiency being about 100%. Hence, inequality may be reducing
profits of MFIs that are well beyond breaking even, but not affecting
the key 100% sustainability barrier.40 Also, loan sizes (in levels) are
negatively associated with inequality, though statistically insignifi-
cantly; onemight expect small loan sizes to be associatedwith serving
hard-to-reach populations. Further research is needed to distinguish
these stories or pinpoint others.

4.3. Institutional Determinants

It is potentially insightful into the workings of microfinance to see
how specific institutions and institutional outcomes affect an MFI's
operation. For example, higher corruption may hinder micro-
enterprises’ ability to operate and grow, much as it has been seen to
impact small and medium enterprises throughout the world (e.g.
Fisman and Svensson, 2007). On the other hand, if corruption does not
hinder micro-enterprises directly, its main effect may be lowering
wages (Ahlin, 2005) and pushing more households toward small-
scale self-employment, allowing for faster MFI extensive growth.
Similarly, rule of law may create the stable environment micro-
borrowers need to succeed; but it may also make it harder for micro-
enterprises to operate avoiding regulations and tax-free.
We add to the baseline pooled regressions, with and without MFI

size controls, the governance indicators of Kaufmann et al. (2009,
WGI) and measurements of the business environment by Doing
Business.41 This section and Tables 5 and 6 follow the same reporting
strategy as the previous section (see first paragraph of Section 4.2).
Of the six WGI variables – control of corruption, rule of law,

regulatory quality, government effectiveness, voice and accountabil-
ity, and political stability/lack of violence – two significantly impact at
least one of the three focal MFI outcomes. Greater stability predicts
slower extensive growth but faster intensive growth (Table 5), while
not predicting any robust net effect on overall MFI growth.
Quantitatively, the salient result is that the IQR of stability accounts
for 15% of the IQR of loan-size growth. Perhaps in more unstable
environments there is widespread demand for access to microfinance
as a form of insurance; this could fuel faster extensive growth but
limit intensive growth, as borrowers are content with stable credit
amounts. Or, stability may enhance outside opportunities that limit
the extent of demand for credit, but allow for it to be channeled to
higher-growth endeavors.
Lower corruption is related to faster extensive MFI growth

(Table 5), but has no significant relationship with intensive growth.
This is consistent with corruption acting as a barrier to micro-
enterprise endeavors, at least to start-up if not to subsequent growth.
A number of the measures are related to subcomponents of self-

sufficiency in ways that cancel out. Interestingly, stability, voice/
accountability, government effectiveness, and to a lesser degree
regulatory quality are all significantly related to higher MFI operating
costs. Stability and voice/accountability are quantitatively strong
predictors; their respective IQRs account for 16% and 21% of the IQR
of cost per dollar loaned. Regulatory quality and voice/accountability
also are robustly related with higher default rates (both measures).
Regulatory quality also predicts a higher cost of capital. Despite these
higher costs, self-sufficiency is never significantly related to these
governance measures (except negatively so with voice/accountability
when MFI size controls are included). This appears driven by higher
interest markups due mainly to significantly higher interest rates. In
fact, the respective IQRs of government effectiveness, regulatory
quality, and voice/accountability explain up to 28%, 20%, and 18% of the
average interest rate IQR.

39 Table 5 reports the result using current consumer price inflation; the results with
current GDP deflator inflation and lagged consumer price inflation are similar.

40 This kind of issue is discussed more in Section 5.1, which shows that the effect of
growth is robust across these specifications.
41 Unfortunately, the DB dataset covers only since 2003, which significantly reduces
sample sizes.
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One interpretation of these results is that “good" regulations and
government may actually make it more costly for MFIs to operate in a
fully compliant way. A similar point may also be made about the
micro-enterprises these MFIs fund – greater training may be required,
and risk may be higher and returns lower. This would be consistent
with arguments in favor of relaxed regulations for MFIs, and/ormicro-
enterprises.42 A different interpretation is that better institutions offer
opportunities outside the micro-credit sector and reduce dependence
on MFI services, weakening borrower discipline and raising monitor-
ing and default costs.
The first set of Doing Business indicators we examine measures

difficulty in officially starting a business: start-up capital requirements,
number of procedures, amount of time needed, amount ofmoney needed
as a percent of GDP/capita, and a monetary-plus-time cost. Number of
procedures, cost, time plus cost, and to a lesser degree, time to start
business are all significantly and negatively related to self-sufficiency
(Table 6, reporting on number of procedures and cost).43 For number of
procedures, the auxiliary regressions suggest that this is due to a robust
positive effect on operating costs; interest rates andmarkup also rise, but
apparently not commensurately. It is not hard to imagine that a
complicated process for starting a business could affect anMFI's operating
costs directly, as well as raising its borrower training and/or monitoring
costs. For cost of starting a business, the interest rate andmarkup respond
mostnegatively, consistentwithstart-upcosts loweringmicro-borrowers’
ability to absorb higher interest rates. Counterintuitively, loan loss
expense rates decline with costs of starting a business; borrowers may
be more MFI-dependent in these contexts, and repayment discipline
stronger.
Capital requirements, on the other hand, are positively related to

self-sufficiency, but typically not significantly. Related, capital
requirements robustly predict lower default costs and lower cost of
capital. Capital requirements also significantly predict smaller loan
sizes. It may well be that high capital requirements may push micro-

borrowers to start out informal and relatively small – below the
capital limits. All effects are small, however, at least for the bottom
three quartiles of capital requirements.
The time required for contract enforcement is a positive predictor

of MFI borrower growth (Table 6), but a negative predictor of loan-
size levels and growth rates (Table 6 for loan-size growth).44 This is
consistent with the idea that barriers to efficient, formal firm
operation create a larger pool of customers for MFI services, but
limit micro-enterprises’ initial size and growth prospects.
Time required for contract enforcement is also positively

associated with loan delinquency (PAR-30) and negatively associated
with interest rates and markup. The magnitudes are significant; the
time required IQR (about a year) explains 20%, 10%, and13%,
respectively, of the PAR-30, interest rate, and interest markup IQRs.
This is consistent with slow contract enforcement imposing costs on
micro-enterprises that raise risk of delinquency and lower ability to
absorb higher interest rates. The relationship with self-sufficiency is
also negative, but significant in only half of the cases. However, there
is also some evidence that MFI operating costs are lower with time
required; perhaps at the MFI level, there are efficient substitutes for
formal contract enforcement.
Number of procedures for contract enforcement turns up similar

but typically weaker results for interest rates and markup, loan sizes
(levels), and operating costs. However, it is negatively associated with
the loan loss expense rate, a result that seems hard to explain.
Obstacles to property registration – time required and number of

procedures involved – show results similar to contract enforcement
(time). In particular, they are positively associated with MFI extensive
growth (significantly only in the case of number of procedures;
Table 6) and negatively associated with MFI intensive growth
(significantly typically only in the case of time required; Table 6).
Similar reasons may well be involved.
Taxes – the overall rate, and number of different payments

required – are not significantly associated with any of the three key

Table 6
Institutional determinants.

Self-sufficiency Borrower growth Loan-size growth

Growthjt 1.23abb 0.891acc 0.113 0.213 0.220 0.193 0.251-c- 0.296bc- 0.249-c-

(0.40) (0.421) (0.306) (0.255) (0.190) (0.204) (0.198) (0.171) (0.224)
Workforcejt 0.000 −0.100 −0.206-cb −0.169–b 0.166 0.172 0.0736 0.148-c- 0.165

(0.181) (0.170) (0.132) (0.116) (0.088) (0.097) (0.0935) (0.088) (0.105)
Manufacturingjt 0.290 0.307 −0.090 −0.187 0.363baa 0.293cbb 0.299bbb 0.435aaa 0.326cbb

(0.261) (0.252) (0.182) (0.157) (0.146) (0.151) (0.132) (0.128) (0.153)
Private creditjt 0.109 0.0586 0.0016 −0.0061 −0.0162 0.0153 −0.0031 −0.0053 −0.0058

(0.084) (0.0826) (0.0664) (0.0633) (0.0440) (0.0513) (0.0462) (0.0458) (0.0495)
Procedures to start
businessjt

−0.819baa
(0.434)

Cost to start businessjt −0.0378baa
(0.0185)

Time to enforce
contractjt

0.00740bbb

(0.00328)
−0.00621bbb
(0.00286)

Procedures to register
propertyjt

0.637cb-

(0.433)
Time to register
propertyjt

−0.0138ccb
(0.0073)

Credit rights indexjt −0.625bcc
(0.287)

Credit information
indexjt

−1.51bcc
(0.46)

Private credit bureau
coveragejt

0.0404ccc

(0.0294)
MFI size controls No Yes No No Yes Yes Yes No Yes
Observations 1586 1422 1239 1433 1427 1235 1248 1236 1208
MFIs 372 371 369 372 372 369 369 369 369

Note: See Notes to Tables 2 and 5.

42 Our data cannot say whether higher costs due to better institutions are justified by
net social benefits.
43 Number of procedures and cost are significant only in the OLS and, for cost, robust
regression in the unreported specification.

44 When MFI size controls are not included, it is significant only with robust
regression.
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MFI outcomes. The one partial exception is a negative relationship
between the tax rate and MFI self-sufficiency in the OLS specifications
and one robust regression. If anything, this seems mainly because of
higher cost of funds (statistically and quantitatively more significant
with number of payments than with overall rate), perhaps because
higher taxes are passed through to MFIs to some degree.
The rigidity of employment index predicts a lower PAR-30 and

lower cost of funds. Perhaps a more regulated labor market makes
borrowersmore dependent onMFIs, and hencemore eager to remain in
good standing. This index is also robustly related to overall MFI growth,
though typically not significantly on either margin separately. This is
consistentwith a relatively large and dedicateddemand forMFI services
associated with rigid labor regulation. Once again, the evidence is
consistent with MFI-aided occupations arising as a substitute for wage
employment.
Our final set of Doing Business variables captures two aspects of

credit market institutions, the legal backdrop and information flows.
Perhaps counterintuitively, both the credit rights index and the
credit information index robustly predict slower loan-size growth
(Table 6). Quantitatively, the effect is much bigger for the information
index – its IQR explains 24% of the IQR of loan-size growth. A favorable
interpretation is that better credit rights and information extend the
reach of the formal, commercial credit sector downward, so that
customers graduate from the MFI sector earlier. Indeed, the rights
index is also negatively associated with borrower growth, though
significant only in two of six cases, and robustly negatively associated
with overall MFI growth. This evidence is consistent with the idea that
microfinance flourishes as a substitute where institutions are weak.
However, private credit bureau coverage is associated with faster

loan-size growth (Table 6).45 It is clear that private bureau coverage
reflects breadth of information while the information index tilts
toward depth/quality; this may help explain the difference in results.
Further, the effect is small when compared with the IQR of private
bureau coverage.
Paradoxically, all four indices (including the public credit registry

coverage) are associated with higher default, using at least one of the

default measures. The magnitudes are quite large in the case of the two
indices, especially the information index: its IQR explains 23% and 28%,
respectively, of the IQRsof PAR-30and the loan loss expense rate. Except
for some aspects of the rights index, in particular measuring the
broadness (lenience?) of collateralizability, it is hard to see how greater
credit rights or information would lead to higher default. There is a
potential reverse causality story, though it seems far-fetched that these
credit market institutions are driven by any MFI or even, in most cases,
the MF sector. A favorable interpretation is that a better legal and
information framework facilitates funding of more risky ventures,
raising the default rate from suboptimally low levels as lenders
substitute away from screening and/or monitoring and toward higher
default rates. There is a bit of evidence for this in that the information
index is typically significantly associated with lower costs per borrower
when MFI size controls are included. However, this interpretation is
somewhat confounded by the fact that private bureau coverage is
associatedwithhigher cost per dollar loaned,whenMFI size controls are
included.
Again counterintuitively, both private bureau coverage and the

information index are associated with higher cost of funds for MFIs.
The magnitude with the information index is quite high: its IQR
explains 35% of the IQR of the cost of funds. A favorable interpretation
is that in credit markets with less severe informational problems,MFIs
rely more on (cheaper) market funding and less on subsidies.46

5. Further Tests and Robustness

5.1. Padding Profits or Breaking Even?

Onemight wonder if highmacroeconomic growth helps sustainable
MFIs to pad their profit margins, but does not enable MFIs to break the
key 100% sustainability barrier. Note that the median self-sufficiency
ratio in the data is 115%, which is well above 100% – thus the median

45 This is so even though the three credit information variables are correlated among
themselves at 56-66% (but basically uncorrelated with the credit rights index).

46 One might wonder whether some of the counterintuitive results involving the
credit market institution variables reflect an odd partial effect since they condition on
the size and general development of the financial sector (private credit). However,
results on these four variables run without private credit essentially do not differ.
Conversely, the results for private credit discussed in Section 4.1 are robust to the
inclusion of the credit institutions variables discussed here.

Table 7
Breaking Even or Padding Profits?

Self-sufficiency 25th quantile regression Sustainability dummy Logit

Growthjt 1.18a (0.33) 1.34a (0.36) 0.0626a (0.0225) 0.0530c (0.0280)
Workforcejt 0.085 (0.184) -0.080 (0.156) 0.0072 (0.0104) 0.0053 (0.0118)
Manufacturingjt 0.419 (0.317) 0.653b (0.246) 0.0377b (0.0167) 0.0513a (0.0178)
Private Creditjt 0.108 (0.075) 0.0588 (0.0718) 0.00434 (0.00522) 0.00506 (0.00614)
Growth Medianij 0.927c (0.502) 0.0555c (0.0317)
Growth Deviationijt 1.52a (0.35) 0.0703a (0.0244)
Workforce Medianij 0.066 (0.183) 0.0081 (0.0106)
Workforce Deviationijt 0.280 (0.709) 0.0962c (0.0583)
Manufacturing Medianij 0.420 (0.313) 0.0396b (0.0177)
Manufacturing Deviationijt -0.909 (0.830) -0.0134 (0.0441)
Private Credit Medianij 0.0875 (0.0804) 0.00684 (0.00625)
Private Credit Deviationijt 0.205 (0.141) -0.0151 (0.0104)
Incomej,t-1 4.58a (1.47) 0.74 (1.26) 4.76a (1.50) 0.459a (0.106) 0.214c (0.125) 0.459a (0.108)
Incomej,t-12 -0.348a (0.128) -0.123 (0.105) -0.357a (0.130) -0.0357a (0.0082) -0.0198b (0.0096) -0.0354a (0.0085)
Ageit 3.51a (0.76) 1.25b (0.52) 3.41a (0.76) 0.255a (0.033) 0.0853b (0.0408) 0.255a (0.034)
Ageit2 -0.0802a (0.0250) -0.0296b (0.0139) -0.0784a (0.0245) -0.00570a (0.00091) -0.00225b (0.00110) -0.00573a (0.00094)
ln(Borrowersi,t-1) 3.84a (0.91) 0.390a (0.078)
ln(Average loani,t-1) 5.34a (1.59) 0.590a (0.136)
ln[(Assets/loans)i,t-1] -21.9a (5.0) -1.69a (0.33)
Observations 2278 1863 2278 2252 1845 2252
MFIs 373 373 373 369 369 369

Note: Each column corresponds to a separate regression; dependent variable and technique are listed atop the column. Standard errors are in parentheses. Significance at 1%, 5%, and
10% is denoted by a, b, and c, respectively. See Note to Table 4 for a description of the “Medianij” and “Deviationijt” variables. Included in all regressions are MFI institutional-type
dummies.

13C. Ahlin et al. / Journal of Development Economics xxx (2010) xxx–xxx

ARTICLE IN PRESS

Please cite this article as: Ahlin, C., et al., Where does microfinance flourish? Microfinance institution performance in macroeconomic
context, J. Dev. Econ. (2010), doi:10.1016/j.jdeveco.2010.04.004



regressions are focused on a part of the distribution significantly above
the break-even point.47

To address this, we first estimate the conditional quantile function at
the quantile of self-sufficiency corresponding to the key 100% mark,
which is roughly the 25th percentile (columns 1-3 of Table 7).48 Growth
remains significant, typically at the 1% level. The coefficient decreases
without MFI size controls (1.18 from 1.38), but increases with MFI size
controls (1.34 instead of 1.08). The relative importance of between vs.
within growth seems to switch: within-MFI growth variation has a
greater significance and point estimate.
Next, we collapse the self-sufficiency measure into sustainable, a

dummy variable that equals 1 if and only if the revenue/cost ratio is at
least 100%. About 75% of observations have sustainable = 1. We then
run a logit specification, withstandard errors clustered at the institution
level (columns 4-6 of Table 7). Again, growth is a significant predictor of
breaking even in all specifications. Using the baseline, the growth IQR
(4.1 percentage points) is associated with a 4.7 percentage point
increase in the probability of breaking even.49 Put differently, the
growth IQR adds to the logit index 19% of the amount that age's IQR
(9 years) does.
The country income level quadratic remains significant and hump-

shaped in all specificationswithoutMFI size controls. Peaks range from
$6400-$6700 (compared to $5600 in the baseline median regression),
leaving 18-21% of the data beyond the peak. Interestingly, the income
hump remains significant even with MFI size controls, at least in the
logit (peaking at $5400). This suggests that there are reasons beyond
lower loan sizes and perhaps worse infrastructure that make it harder
to break even in poorer countries; among them may well be weaker
market opportunities, or lower ability to take advantage of them. The
quantitative effect of income appears larger than in the baseline
results. In the baseline 25th quantile regression (column 1), the IQR of
income explains 27% of the IQR of self-sufficiency. In the baseline logit
specification, an MFI where income is at the 75th percentile ($5890)
has a 15.9 percentagepoint higher probability of breaking even than an
MFI where income is at the 25th percentile ($1400) –more than triple
the effect of the growth IQR. The income IQR adds to the logit index
more than 2/3 the amount that age's IQR does.
Evenmore strongly than the baseline evidence, these results suggest

some justification for subsidizing MFIs that work in poorer economies,
more generously or for longer. We cannot rule out, however, that they
reflect differing priority given to breaking even at different local income
levels; this could be due to differentMFI objective functions or differing
(potential) availability of subsidies. However, this interpretation is
made somewhat less likely by the fact that institutional type is con-
trolled for.
Overall, the evidence is strong that the relationship between MFI

financial performance and macroeconomic growth is not isolated at
the upper end of the MFI distribution. Rather, both year-to-year
fluctuations in growth and growth trends are strongly related to an
MFI's ability to achieve financial sustainability.

5.2. Causality and Growth

Should the strong relationship between macroeconomic growth
and an MFI's ability to cover costs be interpreted as a causal effect of
growth? Non-causal interpretations can be given.

For example, reverse causation: good financial performance of the
MFIs in our data could be fuelingmacroeconomic growth directly. This
seems far-fetched, given the small size relative to each economy of
most MFIs in our dataset. Few MFIs would claim to have substantial
macroeconomic impacts.
Still, since reverse causality is especially implausible with small

institutions, we rerun the baseline results on operational self-
sufficiency (Tables 2 and 3), alternately dropping the observations
in which a) the number of borrowers is not missing and exceeds 1% of
the country's population and b) the value of the loan portfolio is not
missing and exceeds 1% of private credit in the economy. These drops
reduce sample sizes by 3-4% and 15-16%, respectively, but growth
remains a significant predictor of self-sufficiency at the 1% level in all
cases. Changes in the growth coefficient range from a 3% drop to a 27%
increase (in case b with MFI size controls). Thus, the results hold at
least as strongly when large institution-years are excluded.
A second interpretation is omitted variable bias at an aggregate

level: it may not be growth per se, but something correlated with
growth that is causing better MFI performance. For example, the
informal sector as a whole may be doing well for some unobserved
reason that is both causing higher growth and better performance of
the MFI sector.
We cannot completely rule out omitted variable bias. Several

points can be made though. First, given that within-MFI growth
differences are significant predictors of self-sufficiency (see Table 4
and discussion in Section 4.1), omitted variable bias due to time-
invariant MFI-level or country-level factors does not seem to be
behind the positive growth effect, at least most of it. Second, the large
number and variety of additional macro-structural and institutional
variables that are controlled for without growth losing its explanatory
power for self-sufficiency50 gives greater confidence that obvious
omitted variables are not lurking. Finally, we do not need to rule out
this interpretation to answer our main question, namely, whether MFI
performance is significantly dependent on the surrounding macro-
economic context. Whatever the aggregate factors that are omitted
may be, it is implausible that the particular MFI in our dataset is
responsible for them. Hence, the results do establish that a non-
negligible part of an MFI's success is due to its context.
A third interpretation involves a selection story: it may be that

more sustainable MFIs choose to locate in high-growth economies,
while MFIs that are content to be dependent on subsidies locate in
low-growth economies. This story, however, is called into question by
the within results, which show that even within MFIs over time,
growth is significantly related with self-sufficiency.
A fourth interpretation involves a different selection story. It may be

that MFIs shift between goals depending on the health of the aggregate
economy – an issue that does not arise with purely profit-maximizing
firms. For example, MFIs may prioritize their social mission during
recessions, letting loans be delinquent and taking losses; but may
prioritize financial goals during expansions, returning to strictness and
profitability. They may do this even though operational self-sufficiency is
equally attainable inbothcontexts, simplybecause theirvariousgoals take
on different urgency depending on the state of the economy. We are not
able to rule this kind of story out. In fact, to do sowould require evenmore
than indisputably exogenous growth variation. Disentangling the effect of

50 Growth is always significant at the 1% level using all three techniques (median,
robust, and least squares) with or without MFI size controls when the additional
variables of Sections 2 and 3 are included, with a few exceptions. When inequality
(voice/accountability) and MFI size indicators are included, it drops to “ccb" (“bab");
and with DB indicators it typically drops, but never below significance at 10% except
against private credit registry coverage and public credit bureau coverage, and then
only under robust regression with MFI size controls. (Note that the Doing Business
indicator regressions typically involve subsamples 1/2-2/3 the size of the baseline
samples, since the data begin in 2003.) Further, the maximum drop in the self-
sufficiency growth coefficient from the median regressions, relative to Tables 2 and 3,
across all added variables except inequality is 26%; for inequality it is 37%.

47 However, after making various adjustments to similar data with the goal of a more
accurate, market-based measure of self-sufficiency (e.g. repricing grants and
subsidized loans at market rates), Cull et al. (2007) correct operational self-sufficiency
downward by 13 percentage points on average. This suggests that our median self-
sufficiency of 115% may not be far from a market-based break-even point.
48 In principle, quantile regression can be used to estimate the conditional quantile
function for any quantile. See Koenker (2005).
49 Quantitative logit calculations are made by setting the total contribution of non-
focal variables so that the 25th and 75th percentiles of the focal variable give
probabilities equidistant from sustainable's mean.
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shifting objectives due to macroeconomic factors seems to require some
way of getting at the propensity of an MFI to shift weights between
different components of its mission. This is left for future research.
With these caveats in mind, then, we interpret the results fairly

confidently as causal effects of growth on MFI performance.

6. Relation to the Literature

There is a significant literature evaluating MFI success and failure,
much of it with a view toward arriving at sound practices. See, for
example, Yaron (1994), Chaves and Gonzalez-Vega (1996), Kaboski
and Townsend (2005), Armendariz de Aghion and Morduch(2005),
and most similarly, Cull et al. (2007), who pioneered the use of cross-
country, cross-MFI data in this area. Our study differs from these in
focusing on the macroeconomic and macro-institutional, rather than
micro-institutional, determinants of MFI success.
There is also work examining determinants of the performance of

standard commercial banks or the financial sector as a whole. Boyd et al.
(2001) examine the impact of inflation on the aggregate financial sector
and find inflation hinders financial development. Demirguc-Kunt and
Huizinga (1999) andDemirguc-Kunt et al. (2004) aremost comparable to
our study in that they use panel datasets of banks across countries to
examine macroeconomic and institutional determinants of bank interest
markups and (in the former case) profitability. Demirguc-Kunt and
Huizinga do not find an effect of growth on bank profitability, and they
find that lower corruption and better contract enforcement lower
profitability.51

Our study'smaindifference from these is its exclusive focus onMFIs. It
is far fromclear thatwhat holds true for commercial banks or the banking
sector as a whole will also hold true for MFIs. There are significant
differences. First, a number of MFIs are subsidized, indefinitely or at least
during an initial start-up phase. Thus it is not a foregone conclusion that
MFIs failing tobreak even for anumberof yearswill cease to exist. In other
words, there appears to bemuchmore significant andpersistent variation
on the financial sustainabilitymargin in theMFI sector than in the formal
banking sector. Second,MFIs tend to serve amore economicallymarginal
clientele and finance relatively small, informal projects. The MFI
technologies of service delivery, screening, and monitoring may
significantly differ from those in the formal banking sector, and clients’
projects also may face different determinants of viability. In short, the
relationship betweenmicrofinance and themacroeconomy cannot likely
be extrapolated from results on the broader banking sector.52

A fewpapersdo focuson the relationshipbetween themacroeconomy
and MFI performance. The Patten et al. (2001) case study of BRI in the
wake of the late-1990's Indonesian financial crisis finds that repayment
rates for BRI's micro-loans were basically unchanged. However, they also
note that BRI's nominal interest rates on micro-loans increased little,
rising about thirteen percentage points for just one year; this compares
with a spike in annual inflation of more than fifty percentage points.
Apparently, BRI charged significantly lower real interest rates, and hence
had lower real revenue per dollar loaned, as a result of the crisis. Henley
(2009) studies Indonesianfinance over thepast century and argues based
on historical evidence that robust macroeconomic growth contributed
significantly to the recent success of Indonesian microfinance. Our paper
makes a point related toHenley's, but differs frombothHenley andPatten
et al. mainly in its more quantitative methodology.
Several independent studies more closely related to ours appeared

since ourfirst draft (Ahlin and Lin, 2006). Krauss andWalter (2006, 2008)
examine correlations betweenMFI performance and stockmarket indices
as well as domestic income levels, using MFI fixed effects. They find that

MFI performance is less correlated with stock market indices than
comparison groups of emerging market firms and emerging market
banks, but more correlated with GDP levels. Gonzalez (2007) examines
measures of portfolio at risk and default using similar data to ours in an
MFI fixed effect specification. He finds that only the PAR-30 measure is
significantly related to growth,while othermeasures of default, including
the loan loss expense rate, are not.
There are a number of differences between our approaches. We aim

to test a broader set of macroeconomic and macro-institutional
determinants, and we examine both broad indicators of MFI sustain-
ability and growth as well as their components; we focus on solving
outlier and data quality issues as well as endogeneity issues; and,
related, we use and isolate both within- and between-MFI variation.
Krauss and Walter (2008), on the other hand, include correlation with
stock indices and also compare to emerging market firms and banks;
Gonzales (2007) uses a richer set of MFI controls and default measures.
We view the results as complementary and in agreement where they
overlap.53

Finally, there is a large literature that tries to establish a reverse
proposition: that finance affects growth (see Levine, 2005, for an
introduction). However, the measures of finance used tend to be
country-level indicators, such as the private credit measure used here. It
is much less believable that a single microfinance institution, or even the
microfinance sector in a country, is driving a significant portion of growth
in the short run. At any rate, the issue of reverse causation is addressed in
Section 5.2.

7. Conclusion

This study places microfinance institutions in national context by
examining country-level determinants of success of 373 MFIs from
around the world.
There is evidence for complementarity between overall economic

performance and MFI performance. Growth appears to improve MFI
financial performance, in part due to its effect on default. Breaking
even appears easier to do in richer countries – at least up to a point.
Also, a deeper financial sector is associatedwith lower operating costs,
lower default, and lower interest rates, suggesting that broad financial
competition does benefit micro-borrowers.
But, there are also signs of rivalry between microfinance and

industry-led growth. Workforce participation and manufacturing's
share of GDP predict slower growth in outreach of MFIs. Also, MFIs
don't always do better, and sometimes seem to do substantially worse,
where institutions are more advanced.
The broad conclusion that emerges is that MFI success – at least in

terms of financial sustainability and its components, and extensive and
intensive growth – is significantly affected by the macroeconomic and
macro-institutional environment in which an MFI is situated. While
national context is not the whole story, its effects are non-negligible and
systematic enough to be factored into rigorous MFI evaluation. MFI
evaluation ought to “handicap" for the country environment.
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