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Abstract

This paper provides an experimental evaluation of how the term structure of debt in-
fluences entrepreneurship among poor borrowers. We contrast the classic microfinance
contract which requires that repayment begin immediately after loan disbursement
with a contract that provides a two-month grace period. The shift to a grace period
contract increased short-run business investments and long-run profits. At the same
time, we observe higher variance of profits and a tripling of default rates. These findings
suggest an economic environment in which entrepreneurs have access to high return
illiquid investment opportunities but face borrowing constraints. Debt contracts that
require early initiation of repayment discourage risky investments but thereby limit the
potential impact of microfinance on microenterprise growth and household poverty.

∗The authors are from Harvard University (Field and Pande), Princeton University (Papp) and MIT
(Rigol). We thank Emmerich Davies, Sitaram Mukherjee and Anup Roy for superb field work, the Village
Financial Services (formerly known as Village Welfare Society) and Center for MicroFinance for hosting this
study and Yeunbee Jeanette Park for exceptional research assistance. Theresa Chen, Annie Duflo, Nachiket
Mor and Justin Oliver for enabling this work. We thank ICICI Foundation, Exxon-Mobil and IGC for
funding. We thank Abhijit Banerjee, Tim Besley and seminar participants for comments.

1



1 Introduction

Financiers across the world structure debt contracts to limit the risk of entrepreneurial lend-

ing. Arguably, this risk is particularly high for loans not secured by collateral – a classic

example being the microfinance loan contract (Daley-Harris, 2006). In 2008, microfinance

institutions had an estimated 130-190 million borrowers worldwide and outstanding micro-

finance loans stood at more than $43 billion (Gonzalez, 2010). Yet, while credit constraints

are assumed to be a key factor limiting small business expansion, emerging empirical evi-

dence suggests limited impact of microfinance borrowing on microenterprise growth (Baner-

jee et al., 2009; Karlan and Zinman, 2009; Kaboski and Townsend, 2011) despite evidence

of high returns to capital in small-scale enterprises in developing countries (de Mel et al.,

2008).

This paper examines whether the immediate repayment obligations of the classic mi-

crofinance contract – widely held as important for limiting default – inhibit entrepreneurship

by making high-return investments too risky. To do so, we conducted a field experiment with

poor urban microfinance clients to evaluate the short- and long-run impacts of relaxing the

liquidity demands imposed by the classic “Grameen Bank” contract early in the loan cycle.

Like most microfinance borrowers, clients in our sample were engaged in micro-

enterprise activity in the informal service sector.1After our partner microfinance institution

(MFI) had formed loan groups of five clients, we randomly assigned groups to one of two debt

contracts. Clients assigned to the control group received the regular contract that required

them to initiate repayment two weeks after receiving their loan, as is standard practice in

microfinance. Meanwhile, clients assigned to the treatment group received a contract that

contained a two-month grace period before repayment began. All debt contracts were in-

dividual liability contracts, and once repayment began, all clients repaid at an identical

frequency.

Survey data on loan use and long-run business profit showed that the introduction

1The two most common activities among clients in our sample were running a convenience store and
selling clothes and the average household business had two employees.
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of a grace period led to a significant change in business activity and household well-being:

Micro-enterprise investment was approximately 6.0% higher and the likelihood of starting a

new business more than twice as high among clients who received the grace period contract

relative to those on the regular contract. Furthermore, nearly three years after receiving the

loan, weekly business profits and monthly household income for grace period clients were,

on average, 30% and 17% higher. While these differences in profits may appear large, a

simple accounting exercise verifies that our results are well within the range of what we

would anticipate under reasonable assumptions regarding the initial difference in investment

behavior followed by compounding of these returns over the next three years.

At the same time, relative to clients on the regular contract, grace period clients

were more than three times as likely to default on their loan. These clients also reported

more risk-taking in business practices: Grace period clients were more likely to extend

credit to customers through loans and pre-orders and offered a significantly wider array of

goods and services, suggesting that they were willing to reduce their access to liquid funds

and experiment with product and client diversification. Correspondingly, the variability of

profits after three years was 130% higher for grace period clients.

These large effects of debt structure on investment behavior cannot be reconciled with

perfect credit markets. Rather, our findings strongly point to an economic environment in

which clients face significant borrowing constraints and in which riskier investment choices

yield higher returns, an interpretation that is also supported by case study evidence. We use

a simple model of financial contracting to clarify the circumstances under which introducing

a grace period into the debt contract can make investment in high-return but illiquid alter-

natives more viable and, in turn, increase expected business profits. However, at the same

time default rates can rise. The reason is that in the presence of borrowing constraints rel-

atively illiquid investments remain riskier (or, more generally, relatively illiquid investments

increase the expected variance of income by reducing short-run ability to deal with shocks).

Hence, as clients shift to less liquid investments, the clients’ variance of income and therefore

probability of default increases. Put differently, by encouraging less risky investment choices,
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immediate repayment obligations may simultaneously limit default and income growth.

While there is a growing empirical literature on the impact of microfinance on in-

come and consumption of the poor, to the best of our knowledge, this is the first paper to

demonstrate how the term structure of microfinance loans may distort investment in mi-

croenterprises. The lack of even observational evidence on this question reflects the fact

that MFIs almost universally follow this practice. A small and predominantly theoretical

literature examines the role of repayment frequency in reducing default in MFIs, but focuses

on channels other than investment choice (e.g. Fischer and Ghatak (2010)).2

In contrast, the idea that the structure of debt contracts influences entrepreneurial

risk-taking behavior exists in many corporate finance models. (See, for example, Tirole

(2005) or Ghatak and Guinnane (1999) for an application to micro-credit in particular.) A

unique feature of our model is that, unlike much of the micro-credit literature, we assume

that riskier investments yield higher returns. Therefore, the incentives of a default-averse

MFI are no longer aligned with maximizing expected returns.3 This leads MFIs to select

a contract under which clients forego higher return projects in order to minimize short-run

risk, consistent with the empirical patterns observed in the data.

Section 2 describes the experimental intervention, data and empirical strategy, and

Section 3 reports our experimental findings. In Section 4 we use case studies and a simple

model of financial contracting to interpret these findings. Sections 5 calculate the long-run

increases in profit implied by our model for comparison with the empirical findings and

discuss alternative implications. Section 6 concludes.

2Fischer and Ghatak (2010) show that the existence of present biased borrowers may lead to the optimal
contract (in terms of loan size) requiring frequent small repayments. On the empirical front, non-experimental
studies of how greater repayment flexibility affects default report mixed findings (possibly reflecting selection
bias): Armendariz and Morduch (2005) reports that more flexible repayment is associated with higher default
in Bangladesh, while McIntosh (2008) finds that Ugandan MFI clients who choose more flexible repayment
schedules are less likely to be delinquent. Two recent papers circumvent the selection issue by providing
experimental evidence on the impact of changing repayment frequency. In the short run, Field and Pande
(2008) observe no change in default. In the medium run, however, more frequent meeting can improve clients’
informal risk-sharing arrangements and, therefore, long-run ability to repay Feigenberg et al. (2010).

3There are many reasons to anticipate default aversion among MFIs, including the strict regulatory
environment in much of the developing world.
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2 Microfinance Contract Experiment

Our study was conducted with Village Financial Services (VFS), an MFI that makes individual-

liability loans to women in low-income neighborhoods of Kolkata. In this section, we describe

the study design, sample population and empirical strategy.

2.1 Experimental Design

Between March and December 2007 we formed 169 five-member loan groups giving us a

sample of 845 clients. Each client received an individual-liability loan, and loan sizes varied

from Rs. 4,000 (∼$90) to Rs. 10,000 (∼$225) with a modal loan amount of Rs. 8,000. The

standard VFS debt contract required repayment through fixed installments starting two

weeks after loan disbursement.

After group formation and loan approval, but prior to loan disbursement, groups were

randomized into one of two repayment schedules. Treatment status was assigned within

batches of 20 groups at a time, determined by the timing of group formation. No clients

dropped out of the experiment between randomization and loan disbursement.

Eighty-four groups were assigned the contract with a grace period and 85 groups were

assigned to the regular contract with repayment starting two weeks after loan disbursement.

Other features of the loan contract were held constant across the two groups: Once repayment

began, all clients were required to repay fortnightly over the course of 44 weeks. Repayment

occurred in a group setting at a neighborhood meeting conducted every two weeks by a loan

officer in one group member’s home (on the conduct of group meetings, also see Feigenberg

et al. (2010)). In addition, both groups faced the same interest charges. However, since

clients with a grace period had longer debt maturity (a total of 55 as opposed to 44 weeks

before their full loan amount was due) and faced the same total interest charges, they also

faced a slightly lower effective interest rate on the loan, although the potential income effect

of this difference is minimal as demonstrated in Section 5.2.
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2.2 Data

Our data is assembled from multiple sources. We first conducted surveys with clients that

gathered information on household business activities, socio-economic status, and demo-

graphic characteristics at three points in time: shortly after they entered the study (Survey

1), shortly after they completed the experiment (Survey 2), and two years after the experi-

ment had ended (Survey 3).

In Panel A, Table 1 we report time-invariant client characteristics such as client edu-

cation and loan size from Survey 1 that can be used to conduct a randomization check. Panel

B of Table 1 reports other client characteristics that are relevant to the analysis but excluded

from the randomization check either because they are potentially influenced by treatment

assignment or because the survey question was only administered to a subset of clients. The

majority of clients are literate and married, and the average client has two children living at

home. An important variable is whether the household had any microenterprise activity at

the time of entering our study (“Has business”). In the absence of a true baseline survey, we

construct this using Survey 1 data on the duration of existing household business activities.4

Consistent with the type of clients targeted by many MFIs, over three-quarters of households

in the sample ran some kind of microenterprise at the time they entered the study. In Figure

1, we show the distribution of business types at baseline: clothing sellers and skilled service

work are the two largest categories. Roughly 80% of business owners report that the female

client closely manages and can answer detailed questions about at least one household busi-

ness. Based on the more detailed business questions in Survey 3, virtually all households in

the sample (97%) were engaged in some type of business activity around the time they were

given a loan through our study (“Has Business (broad measure)”).5

Households experience a high rate of shocks: 60% report a shock to household income

4It is possible that we miss business activities that closed between loan disbursement and Survey 1, but
we expect this to be minimal since the vast majority of clients were administered Survey 1 within two months
of entering the study.

5The difference in reported rates of business activity as measured in the baseline versus follow-up surveys
is due to additional effort we put into capturing all possible forms of microenterprise ventures and self-
employment in the follow-up, which we believe had been underestimated at baseline.
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over the past month and 42% of clients report having missed days of work due to a shock

within the last 30 days.6 We also see that access to savings and informal sources to finance

shocks and entrepreneurial activities is relatively limited. Paralleling this, clients report a

high rate of business closure: over 35% of businesses that were active at baseline are reported

as shut three years later. Roughly a third of these (11.5% of businesses ) were closed due to

the illness of a household member.

To verify that our randomization produced treatment groups balanced on observable

characteristics, Column (3), Table 1 reports average differences in baseline characteristics

across regular and grace period contract clients. In Panel A, treatment and control groups

are imbalanced in only 1 out of 12 baseline characteristics (literacy), with the difference

statistically significant at the 10% level. However, the point estimates of the difference is

small and a joint test of significance (chi-squared) of mean differences across all Panel A

variables indicates that our randomization produced a balanced sample.7 To confirm that

small differences in treatment arm balance are not biasing the experimental results, we

estimate regressions with and without the controls listed in Panel A, Table 1.

Outcome variables were collected from several data sources. First we use Survey 1,

which was conducted on average of 8 weeks after loan disbursement, to measure the fraction

of clients who invest their loans into new businesses. Survey 2 was completed on average

one year after loan disbursement by 93% of clients.8 We use this survey, which contained

a detailed loan use module, to study differences in short-run investment behavior. Clients

were asked to describe the allocation of their VFS loan across the following expenditure

categories: business, human capital (health and school), housing repair, food expenditure,

savings, relending and other.

6Household events include illness, birth, death, and weather (flood).
7For the randomization check, the p value of joint significance is computed by jointly estimating a system

of seemingly unrelated regressions consisting of a dummy variable indicating assignment to the grace period
treatment, with standard errors adjusted for correlation within loan groups. The joint test also includes loan
officer dummies.

8The survey was completed between January and November 2008, a period that is slightly longer than
the duration of Survey 1 due to delays in tracking clients. The minimum time between Survey 1 and Survey
2 was 10 months – the duration of the loan cycle – and the maximum time was 16 months, with the average
being 12 months.
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Finally, to evaluate long-run outcomes we conducted a detailed business survey (Sur-

vey 3) almost three years after loan disbursement (April - July 2010). Ninety-one percent of

clients entering our study were successfully recontacted and administered Survey 3.9 This

survey provides detailed data on long-run microenterprise profits and scale (for up to five

businesses), and household income. It also includes information on client business practices.

We observe no significant difference in survey response rates between treatment and con-

trol groups, and Column (4) of Table 1 shows that the sample remains balanced even after

accounting for attrition.

To study delinquency and default, we tracked client repayment behavior using two

sources. First, we used VFS administrative data in which repayment date and amount paid

were recorded by loan officers on a continuous basis in clients’ passbooks and then compiled

into a centralized bank database. We have data on all clients through January 2010, by

which date at least 52 weeks had passed since the loan due date for all loan groups.

As a check on VFS administrative data, we also collected repayment data from loan

officers. Each loan officer was required to keep a logbook on meeting activities for the

purpose of our experiment, which recorded date of meeting, number of clients present, and

names of clients who repaid at the meeting. Although the measures differ slightly, this

alternative measure gives the same approximate default rate in the full sample as the VFS

administrative data (4.9% compared with 5.4%).

3 The Economic Impact of Debt Structure

We first document how the introduction of a grace period in the debt contract influenced

the timing of loan repayment. We then estimate the direct impact of assignment to a grace

period contract on short-run investment decisions and long-run income, profits, and default.

9Ten percent of clients were interviewed in November 2010 because they could not be tracked during this
initial stage.
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3.1 Empirical Strategy

Randomization of contract type across groups implies that a comparison of average outcomes

across clients assigned to different contracts can be interpreted as a causal association. We

estimate:

yig = βGg + Bg + δXig + �ig (1)

where yig is the outcome of interest for client i in group g, and Gg is an indicator variable

that equals one if the group was assigned to the grace period contract. All regressions

control for stratification batch (Bg). Throughout, we report regressions with and without

the controls (Xig) listed in Panel A of Table 1 and loan officer fixed effects. All regressions

correct standard errors for clustering within loan groups, the unit of treatment assignment.

No client dropped out after assignment to contract schedule. Hence the intent to

treat (ITT) estimates are the average treatment effects of being on a grace period contract.

3.2 First Stage Estimates

We begin by documenting the first stage impacts of our experimental manipulation. Our

data come from a compilation of VFS transactions data and the data collected by loan

officers at each group meeting and the results are presented in Table 2. Panels A and B

report regressions without and with controls respectively.

We first consider the time interval between loan disbursement and first repayment for

each client.10 Consistent with the grace period contract stipulating a period of eight weeks

before the first payment is due, column (1) shows that grace period clients made their first

loan installment an average of 52 days after clients on the regular contract, or approximately

two months later.11 Next, we examine the time interval between two successive repayments.

10All clients in a loan group received their loans on the same day, at which point their first repayment
meeting date is announced.

11The results for the dependent variable loan disbursement to repayment date are very similar. In practice,
clients often choose to repay the loan before it is actually due, although they are prohibited from repaying in
full before five months after loan disbursal. Separate estimates (unreported) show that clients do not choose
to repay early at a significantly higher rate when offered the grace period.
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For each client, we consider all meetings that occurred over the first 120 days of the loan cycle,

starting with the first repayment meeting. Column (2) shows that treatment assignment has

no influence on the frequency of repayment after the grace period: Once repayment starts, the

average time lapsed between two consecutive meetings is identical across the two contracts

(14 days). In column (3) we examine whether contract-type influenced the duration of

group meeting. The average repayment meeting lasted 18 minutes and was not influenced

by contract type. Finally, in column (4) our outcome of interest is an index of network

ties between group members. Here, we use information on social and financial interactions

among group members from Survey 2. We do not observe any difference in network ties

across clients on different contract types.

3.3 Loan Use and New Business Formation

A first question of interest is whether the introduction of a grace period influenced loan use.

Figure 2 shows average spending in seven broad categories separately for grace period and

regular contract clients. The largest category is business spending. Over 91% of the clients

spent at least some of their loan on business-related expenditures, and on average, a client

spent 82% of her loan on business-related activities. The second largest category was home

repairs. However, only 8.5% of clients report spending on home repairs. Relative to clients

on a regular contract, grace period clients appear to increase business spending and reduce

spending on house repairs.

In Figure 3, we decompose business spending into three categories: inventory and raw

materials, business equipment and other. The difference in business spending across clients

on regular and grace period contracts appears to be driven by differences in spending on

inputs, composed of inventory purchases and raw materials. Close to 70% of clients report

spending in this category, which includes the three most common expenditures: saris, wood,

and sewing materials. Notably, these are relatively illiquid investments. Raw materials, for

instance, are valuable if clients can find markets for the finished product, but if demand is

uncertain, it may take several months to realize the returns from the investment. Meanwhile,
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raw materials cannot be liquidated at cost once they have been transformed. The median

client in our sample states that she would incur a loss of 25% if she had to liquidate her

business stock in a day.

In Table 3, we investigate the statistical significance of these differences by estimating

equation (1). Panel A and B report the coefficients from regressions without and with

controls respectively. In column (1) we observe significantly higher business spending among

grace period clients. The average client on the grace period contract spends roughly 6%

(Rs. 365) more on business items. In columns (2) and (3) we divide total business spending

between inventory and raw material and business equipment. While the estimates are noisy,

we see that grace period clients predominantly shift loan use towards inventory and raw

materials. In column (4) we observe a corresponding decline in non-business spending by

grace period clients, driven primarily by a significant reduction in spending on house repairs

of Rs. 254 (column 5) and a significant but relatively small decline in spending on food

(Rs. 26, column 9). We observe no changes in spending on education and health (human

capital), savings and lending to others (“relending”). In column (10) we examine client

responses to the question of whether they saved any of their loan for repayment purposes.

Clients in the control group report saving (roughly) the first loan installment out of their

loan. We observe a small (19%) but noisily estimated decline in savings for grace period

clients.

Finally, we examine propensity to start a new business around the time of receiving

the loan (column 11). The outcome variable is a dummy that equals one if a client reported

starting a new business within a month of receiving the loan.12 Overall, the rate of new

12For about half of clients who were administered Survey 1 more than one month after receiving the loan
but before the end of the first loan cycle, this variable is measured very close to the time of new business
formation so is not subject to significant recall error. For the remainder of clients who were administered
Survey 1 less than four weeks after receiving the loan, we measure new business activity within a month of the
loan using both Survey 1 reports of new business activity between loan disbursal and Survey 1, combined
with retrospective data on new business formation within a month of loan disbursal that were collected
in Survey 3 (three years later). Hence, for the second category of clients, the new business indicator is
measured with significantly more error. Importantly, the timing of Survey 1 was balanced across treatment
arms. Furthermore, the result is robust to excluding clients with incomplete Survey 1 data on new business
formation (those surveyed fewer than 4 weeks after loan disbursal). See Appendix for a description of variable
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business formation is low: In the control sample, only 1.6% of clients start new businesses

within the two-month period surrounding loan disbursal. However, the likelihood of starting

a new business is almost three times as high among grace period clients. Nearly 5% of

households in this group start new microenterprises at the start of the loan cycle, and the

difference in rates of business formation is statistically significant at the 10% level with or

without controls. In Figures 4 and 5 we show the breakdown of new business types for

grace period and non-grace period clients, which reveals an increase in vendor businesses

among grace period sample. Arguably, starting a new vendor business involves an inventory

purchase that is illiquid in the short run.

In addition to being a key measure of entrepreneurial risk-taking, observing a dif-

ference in the rate of business formation also provides a consistency check on our business

spending results. That is, one concern with changes in reported spending is that being on the

grace period may have changed mental accounting but not actual expenditures. Specifically,

clients may report spending more of their loan on investments without having significantly

increased investments. Since business creation was measured independently of how a client

reported spending her loan, it is not subject to the same concerns.

3.4 Long-Run Business Outcomes

Next we use the three-year follow-up data to study long-run differences in microenterprise

profits and household income. These results are reported in Table 4. Both profits and income

were measured with single survey questions: “Can you please tell us the average weekly profit

you have now or when your business was last operational?” and “During the past 30 days,

how much total income did your household earn?” To address the concern of noise in survey

responses to questions that require a high level of aggregation, we report regressions with

the full sample (odd columns) and regressions with a trimmed sample (even columns). In

trimming we exclude outliers defined as the top 0.5% of the cumulative distribution of each

variable (this results in only four observations being dropped in all cases).

construction.
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Columns (1) and (2) show that household income is an estimated 18% higher for

grace period clients three years after loan disbursement (∼2 years after the loan was due).

As shown in columns (3) and (4), this appears to be driven entirely by a change in household

business profits, as we would expect. Households that were on a grace period contract report

30-54% higher weekly profits, which alone corresponds to a 10-18% increase in household

income (where mean weekly household income is Rs. 4,708).

In columns (5) and (6) we see that, not only is the level of profits higher for grace

period clients in the long run but so is the variance. After excluding the four outlier ob-

servations, variance in profits is more than twice as high for grace period clients as it is for

those on the regular contract and the difference is statistically significant at the 1% level.

In all Table 4 regressions, results are almost identical in magnitude and significance with

or without controls. Likewise, trimming outliers influences statistical significance only when

the outcome is variance of profits. Finally, in column (7) we consider a within-household

measure of business profit variance. The outcome variable is the difference in reported profits

in months of high and low profits (averaged across all household businesses). This measure

suggests a higher variance in household profits for clients on the grace period contract.

Consistent with the profits results, columns (1)-(4) of Table 5 show that microen-

terprise activities in grace period households are around 50% larger in terms of assets and

inventory. The untrimmed estimates (which include the four outliers that are in the top 0.5%

of the distribution) are almost twice as large. Additionally, while the average household in

the control group has only 2.53 workers employed in household businesses, the average grace

period household has 2.89 workers, although the difference is not statistically significant

(column 5). The fact that scale of business operations adjusts more rapidly than size of

the microenterprise workforce is consistent with the fact that informal enterprises are likely

unable to perfectly substitute outside for in-family labor, and are thus constrained in terms

of increasing number of workers.13

Column (6) of Table 5 shows that, in addition to having larger and more profitable

13All results in Table 5 other than liquidating business assets to make loan payments are robust to the
inclusion of control variables.
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businesses in operation three years after receiving the loan, grace period clients are signif-

icantly less likely to report a business closure between loan disbursal and the three-year

follow-up. In total, 39% of control group clients report a business closure as opposed to only

31.4% of grace period clients. While this result may seem at odds with grace period clients

experiencing higher variance of profits (Table 4), since we only observe the profits of busi-

nesses that survived for three years, the combination of results suggests a scenario in which

grace period clients are less likely to shut down businesses that do not earn a sufficiently

high profit in the short run so surviving businesses have a higher variance of profits.

We also considered an alternative measure of business closure using an open-ended

survey question that asked households to report all major changes that had occurred in

each business they had operated since loan disbursement. We constructed a dummy variable

indicating whether a household reported having closed its business during this period. Using

this alternative measure of business closure, we find an effect size of similar magnitude (-.04)

which is significant at the 5% level.14

The results suggest that immediate repayment obligations cause clients on the regular

contract to forego long-run profits in order to minimize variance in short-run profits. Indeed,

when we regress the treatment indicator on a dummy for whether a client reports having ever

sold goods or services at a discount in order to meet loan repayment obligations (Column

7), we find that grace period clients are significantly less likely to report doing so relative

to regular contract clients. The significance of this estimate, however, is sensitive to the

inclusion of controls; the t-statistic falls to 1.2 with the full set of controls.

We interpret the set of findings on business closure and liquidation as direct evidence

that introducing a grace period relaxes binding constraints on maintaining business oper-

ations in the face of fluctuations in demand or productivity. In other words, clients on a

grace period contract feel less need to liquidate inventories early on in the loan cycle when

faced with a shock to household income because they do not face repayment obligations.

Alternatively, if the grace period encourages clients to shift into new business activities as

14Results available from authors.
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Table 3, Column 11 indicates, they may have greater difficulty liquidating business assets at

cost due to differences in the nature of business investments they have undertaken.

Given these findings, we last examine whether business practices were also influenced

by the term structure of debt. In Table 6 we regress treatment on clients’ willingness to

engage in risky business practices, including willingness to sell to clients on credit and will-

ingness to let clients pre-order manufactured goods. Over 43% of the clients in our sample

claim that they regularly offer goods and services on credit, and 404% let clients pre-order

items. Extending credit can be viewed as a risky business investment in that it increases busi-

ness scale but, without enforceable contracts, entails substantial risk. Pre-ordering services

arguably makes a business more vulnerable to hold-up and, therefore, constitutes another

risky but potentially high return business practice. In columns (1) and (2) we observe that

grace period subjects are 9 percentage points more willing to advance goods or services on

credit and are willing to do so to a greater fraction of their clients. In columns (3) and (4)

we also see that grace period clients state a higher willingness to let clients pre-order items.

Although these differences in business behavior are consistent with the previous re-

sults on variance in profits, one important caveat in interpreting the Table 6 results is that,

since the data were collected three years after the loan, it is not possible to identify whether

higher willingness to undertake risky business behaviors is a direct consequence of having

a grace period or an indirect consequence of grace period clients having larger and more

profitable businesses.

3.5 Loan Repayment

Our empirical estimates suggest that introducing a grace period increases variance of profits

and willingness to undertake risky business activities. We next investigate whether the grace

period contract has a corresponding effect on default. Figure 6 graphs the fraction of clients

who have not repaid in full relative to the date of first installment. The vertical bars indicate

the loan due date and 8 weeks after the loan was due. We observe a clear difference in the

fraction of grace period clients that have repaid in full four months past the due date.
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To test for the statistical significance of these patterns, in Table 7 we estimate regres-

sions of experimental assignment on default using three default measures: whether the client

repaid within 8, 24, and 52 weeks of the loan due date (defined as the date when the final

installment was due). In all cases we observe a robust difference in default patterns between

the clients on the regular and grace period contracts. Grace period clients are, on average,

between 6 to 9 percentage points more likely to default than regular clients. Twenty-four

weeks after the loan was due, 2% of the regular clients and 9% of the grace period clients

have failed to repay. Including controls in the regressions has very little impact on the point

estimates. Even after one year, the experimental difference is roughly the same (columns 3).

4 Making Sense of the Results

Our empirical results show very significant impacts of contractual form on short-run in-

vestment choices and long-run economic outcomes. Grace period clients increase their raw

material and inventory holdings in the short run and are more likely to undertake business

practices that reduce their short-run cash holdings. In a world with perfect credit markets,

changing the term structure of debt while holding the interest rate fixed should not influ-

ence investment choices. However, since only 16% of the clients in our sample report having

a non-VFS loan at baseline and only a third have any savings, perfect access to credit is

unlikely to be a reasonable assumption. As a result, there is significant scope for the terms

of the VFS loan to influence clients’ investment choices.

We start by using case studies to gain insight into the nature of risk associated with

entrepreneurial activity and hence the implications of a grace period contract. Next, we

develop a simple model of financial contracting that highlights the interaction between debt

structure and illiquidity of high return investments when access to credit is limited.
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4.1 Case Studies

We conducted in-depth interviews with grace period clients randomly chosen from each of

the five main occupations in our sample. Here we focus on discussions with clients from the

two predominant occupations in our sample – a sari seller and a tailor (these two occupations

each covered 12% of clients in the sample). Both business owners were second-time borrowers

from VFS and their businesses had been in operation for at least 3 years. Neither had loans

from any other formal source. The sari seller but not the tailor had a savings account. The

sari seller repaid her loan on time while the tailor was delinquent and repaid the full loan

only 24 weeks after the due date.

When asked directly how the grace period had influenced their loan expenditure,

both respondents said that the two-month delay had given them the security to invest the

entire loan amount into their businesses as opposed to setting aside a portion for initial

repayment installments. Both respondents affirmed that, while they had saved a portion of

their previous VFS loan (which had no grace period) to pay their first few installments, a

two-month delay provided a sufficient time buffer to invest the full loan amount and expect

a return that would arrive quickly enough and be large enough to at least cover the first

installment. They said that expanding their investment increased short-run profits through

economies of scale due to increasing volume. For instance, the sari-seller explained that

because she was able to invest the full amount of the loan, she was able to take advantage

of larger discounts from her wholesaler.

Variability in demand was a concern for both entrepreneurs. Over 50% of the sari

seller’s clients bought on credit and repaid in small monthly installments. On average, she

could sell 3,000 Rs. worth of merchandise for 3,800-4,500 Rs. However, during her low season,

which was typically a non-consecutive third of the year, she earned as little as 300 Rs. per

month. Her monthly payments on her 10,000 Rs. loan was 500 Rs. She felt that the grace

period gave her a buffer against default in the case that she encountered a low month because

she would be able to collect a sufficiently large amount from investing the full loan amount

by the time repayment began to meet her subsequent loan payments.
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Typically, repayment requirements during a month of low sales soon after taking the

loan (when she had invested her full loan amount) would require her to liquidate part of her

stock just to be able to repay her first installment. The sari seller explained that, if she were

forced to liquidate, she may be able to sell a stock of 3,000 Rs. in 2 weeks for at most 3,500

Rs., although liquidating during a low season month would certainly mean selling saris at a

loss. Additionally, liquidating would reduce earnings in subsequent months, putting her at

a greater risk of default. The tailor gave a similar account of the grace period reducing his

fear of being unable to make a payment during a low season.

In addition, the grace period increased long-run profits by encouraging them to exper-

iment with new business opportunities. In particular, both subjects indicated some amount

of willingness to take on greater entrepreneurial risk as the amount invested increased. For

instance, in addition to increasing the stock of saris she was already selling, the sari seller

chose to expand the variety of saris she was offering. In the case of the tailor, the VFS loan

was invested in a sewing machine as well as raw materials to expand into the readymade

market. This expansion had prompted him to establish connections in Assam, a neighboring

state, where he occasionally sold his ready- made merchandise. Prior to the second loan, the

tailor had operated his business with a borrowed sewing machine or sewing by hand. As a

secondary effect, the tailor explained that the grace period made him feel less pressure so he

found that he had worked fewer hours per day during the first two months after disbursal.

4.2 A Model of Debt Structure

This qualitative evidence helps motivate the assumptions underlying our simple model of

debt structure and investment in risky business activities. A first key ingredient of our

model is that clients face borrowing constraints and their only source for financing business

investments is the MFI loan. To capture the intuition in the simplest possible manner, we

consider the stark case of zero outside access to credit.

Second, investments differ along two dimensions: mean expected returns and time

until returns are realized. Furthermore, we relate the time until investment returns are
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realized to the riskiness of the investment (variance of expected returns) by assuming that

investments cannot be liquidated at cost. In other words, we assume that investments with

longer time horizons are riskier. This idea is clear in both the case studies and in the survey

data – the median client in our sample states that she would incur a loss of 25% if she had to

liquidate her business stock within a day and only 30% of the clients state that they would

consider selling products or assets at a discount in order to meet the demands of such a

shock.15

In accordance with VFS practices, we assume that MFI loans are (physical) collateral-

free. The penalty for default is exclusion from future lending, which we model as a disutility

that is heterogeneous across clients. Motivated by the fact that loans do not require physical

collateral, we assume that the cost of default is independent of debt size and that the MFI

cannot seize assets in case of default.

4.2.1 Economic Environment

The economy lasts three periods t = 0, 1, 2 and is populated by a continuum of MFI clients,

i ∈ [0, n]. At t = 0 the client receives a loan of size B and the debt contract specifies

repayment in two installments, P1 at t = 1 and P2 at t = 2, where P1 + P2 = P .16 A

client has a utility function ui(c0, c1, c2) = c0 + c1 + c2 − IiDi. ct is time t consumption

and Ii is an indicator equal to one if the client chooses to default and zero otherwise. We

assume that clients are borrowing constrained and therefore cannot attain negative values of

consumption. Di is the utility penalty for default and is distributed over the client population

according to the continuously differentiable distribution function F (·) with corresponding

15A different but related justification for this assumption is that, if investment returns are modeled as a
random walk with positive drift, then the longer time horizon of illiquid investments will directly increase
variance. It is also possible to construct a model that yields some of the same predictions by directly varying
the riskiness and not the time horizon of the investment. However, in such a model the predicted differences
in investment and default are ambiguous. Further, and perhaps more importantly, we believe the illiquidity
of investment opportunities better approximates the actual investment choices in our setting.

16Note that the present value of loan payments P1 + P2/RL increases as P1 increases relative to P2, so
that clients with higher P2 relative to P1 are effectively richer. We make this assumption because it matches
the experiment which held P1 + P2 fixed rather than P1 + P2/RL. We assess to what extent this “income
effect” can explain our results in section 5.2.
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density f(x) ≡ F �(x) > 0 ∀ x ∈ (0,∞] and f(x) = 0 for x < 0.

Clients have two investment options. They can invest in a safe, low-returns project

that pays off after one period, or they can invest in a risky project in which the pay is

uncertain and realized with a lag. In particular, at t = 0 the client divides loan amount B

across two investment opportunities:

1. A risky investment that pays off Rg with probability pg and Rb with probability 1− pg

after two periods for each unit invested. We normalize Rb to be zero.

2. A safe investment that pays off RL after one period for each unit invested.

We assume the return from the safe asset exceeds the payment needed to repay the loan

(R2
LB ≥ P ) and the expected return from the risky investment exceeds the safe investment

pgRg > R2
L. We consider two debt contracts: a regular contract where P1 > 0 and P2 = P−P1

and a grace period contract where P1 = 0 and P2 = P . Further, we assume that the risk

premium is large enough so that:

pgRg −R
2
L > (RL − 1)pgRgP1 (2)

The condition ensures that the “income effect” due to the grace period contract requiring

a lower present value of payments is not too large. That is, a key decision faced by clients

is whether to set aside money in the liquid asset to make their loan payments for sure or

to invest that money in the illiquid asset. Default considerations aside, the income effect

implies that clients with the grace period face a lower cost of setting aside P . Since avoiding

default by setting aside P is less costly for grace period clients, if RL is sufficiently large,

then the grace period will lead clients to invest less in the risky asset. Condition 2 insures

that the relative attractiveness of the risky asset compared to the safe asset is great enough

that the income effect does not dominate.
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4.2.2 Debt Structure and Investment Choice

If the default cost is lower than the utility of consuming the loan payments, clients will triv-

ially default for sure. From now on, we focus on the case in which Di ≥ P so that assuming

the funds are available, clients will repay. However, clients may find it optimal to make

investment choices that lead them to not have enough money to pay the loan installments.

Under a grace period contract (P1 = 0 and P2 = P ) the client chooses between investing

everything (B) in the risky asset or leaving enough in the safe asset to ensure repayment

(P/R2
L) and only investing the remainder in the higher-return venture. Comparing her ex-

pected utility from the two alternatives (see Appendix for details) shows that client i will

choose the lower amount of investment in the risky asset (B − P/R2
L) if and only if:

Di >
pg

1− pg
P (

Rg

R2
L

− 1) ≡ D
gp
bn (3)

Stated equivalently, as long as pg and Rg are high enough relative to RL, she will choose

invest all funds in the risky investment and default at t = 2 with probability (1− pg).

Turning to the regular contract (P1 > 0 and P2 = P −P1) the client chooses between

investing everything in the risky asset (B “high investment”), investing everything except

that which is required to pay the first installment (B − P1/RL “intermediate investment”),

and investing only what exceeds the amount required to repay both installments (B−P1/RL−
P2/R

2
L “low investment”). Comparing the payoffs from each, we can define cut-offs that

relate client’s degree of investment in the risky asset to her cost of default (see Appendix for

details):

Dbf ≡
pg

1− pg
(Rg/R

2
L − 1)P2 (4)

Dbn ≡ pgRg(P1/RL + P2/R
2
L) (5)

Dfn ≡
RgP1

RL
+ P2 (6)

Low investment is preferred to intermediate investment if and only if Di > Dbf . Low
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investment is preferred to high investment if and only if Di > Dbn, and intermediate to high

investment if and only if Di > Dfn. Based on these cut-offs, we see that for Di low enough,

it is optimal to invest everything in the risky asset. Further, for Di high enough, only the

lowest level of investment is preferred. Moreover,

Claim 1 Investing enough in the safe asset to ensure only the first payment (intermediate

investment level) is never optimal if and only if P1 is large enough such that

P1

P2
>

pgRg −R2
L

RLRg(1− pg)
(7)

In this case, as default costs increase, clients switch from setting aside no money for either

payment to setting aside money for both payments at Dbn.

The proof is in the Appendix. For P1 small enough that condition (7) is violated,

as Di increases from 0 to ∞ the client shifts from optimally investing the entire loan in the

risky asset to setting aside enough money for the first payment and finally to setting aside

money for both payments. The corresponding cut-offs are Dfn and Dbf with Dfn < Dbf .

4.2.3 Comparative Statics

We use the above results to characterize, for a given Di, how client investment changes when

a grace period is introduced into the debt contract:

Claim 2: If P1 is relatively low (Equation 7 is reversed) moving from a regular to grace

period contract will cause clients with:

(i) Di ∈ [Dfn, Dbf ] to switch from intermediate to high investment in the risky asset.

(ii) Di ∈ [Dbf , D
gp
bn] will switch from low to high investment in the risky asset.

(iii) Small default costs (Di < Dbf) or large default costs (Di > D
gp
bn) to not change their

investment behavior.

See Appendix for the proof.

Claim 3 If P1 is relatively high (Equation 7 holds)moving from a regular to grace period

contract will cause clients with:

(i) Di ∈ [Dbn, D
gp
bn] to switch from low to high investment in the risky asset.
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(ii) Small default costs (Di < Dbn) or large default costs (Di > D
gp
bn) to not change investment

behavior.

See Appendix for the proof.

To summarize, moving from a regular contract to a grace period contract induces

some clients to increase investment in the risky asset. These results are summarized in

Figure 2 and Figure 3.

Finally, this model yields predictions which match our findings on the impact of the

grace period on profits (level and variance) and default:

Prediction 1 Moving from the regular to grace period contract increases average client profits

and the variance of profits.

The proof is in the Appendix. The intuition is straightforward. A client who moves to the

grace period contract will increase her investment in relatively risky assets. This investment

has higher expected return for the borrower not only because the return (pgRg) is higher

than the return on the safe asset, but also because in the case of default, the client does not

repay the loan. The variance of profits increases under the grace period contract because

variance is increasing in the amount invested in the risky, illiquid investment.

Prediction 2 Moving from the regular to grace period contract increases default.

The proof is in the Appendix. Default occurs when the client does not set aside the second

installment and the investment fails, which is more likely to happen under the grace period

contract, as detailed in Claims 2 and 3.

4.2.4 Some Comments

Timing of Payments and Investment Returns

Once repayment began, clients on both the grace period and regular contracts repaid every

two weeks. The key difference is that repayment for grace period clients began eight weeks

after regular contract clients. Our model abstracts from multiple repayments. P2 is most

clearly interpreted as the sum of all payments required after the grace period concludes.

P1 corresponds to all payments made before the 10 week mark. However, once the grace
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period ends, clients on both contracts face essentially the same decision problem; the only

differences being the relative size of payments left to make and their cash on hand. For this

reason, we combine all 22 and 18 payments into one payment P2.17 With this set-up, the

return on the illiquid investment is assumed to be realized between 10 and 32 weeks after

investment.

Contractual Choice

Existing evidence suggests that MFIs are default averse. An important reason is significant

regulatory constraints on the interest rates MFIs can charge. They are also usually unable

to offer alternative loan products (with different interest rate and term structures). This

can explain why MFIs favor contracts that minimize expected default rather than contracts

that maximize expected return.

Risk Aversion

Even though clients’ utility is linear in consumption for positive values of consumption, clients

are not risk neutral since default carries with it a utility penalty. Because the default costs

are incurred only when cash on hand drops low enough, one way to motivate heterogeneity

in default costs is as variation in clients’ risk aversion. A higher cost of default will make

clients less likely to invest in the riskier asset because the low return state is worse relative

to the high return state.

5 Can Differential Returns to Capital Explain the Find-

ings?

Finally, we examining whether the mechanism highlighted in the model can quantitatively

explain the empirical findings and discuss some alternative explanation.

17Similar results to claims 1 and 2 hold if we break P1 up into four separate payments. The only difference
is that each payment has a different discount factor.
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5.1 Returns to Capital

5.1.1 Matching the Literature

Calculating the anticipated difference in long-run profits from the introduction of a grace

period in the debt contract requires an assumption about returns to capital. We first develop

a framework for calculating returns to capital with the experimental data, which we can also

use to compare our results to the literature on the returns to capital in developing countries.

Following de Mel et al. (2008), we specify a linear relationship between capital and profits

and estimate the relationship:

PROFITSi = βCAPITALi + � (8)

Estimating this equation using OLS is problematic because capital is likely correlated with

ability and other inputs to production. We therefore instrument total capital using the

grace period treatment. To control for labor inputs we include hours worked as a co-variate.

Appendix Table 1 reports these estimates. The IV estimates imply a monthly weighted return

of between 6% and 13%. These returns are higher than de Mel et al. (2008)’s estimates of

5.5%, and lower than the returns of 20-33% per month estimated by McKenzie and Woodruff

(2008) for Mexican enterprises.

We should be cautious in comparing these estimates to other estimates in the lit-

erature since ours are identified off of the change in capital induced by the grace period

contract. The mechanism highlighted in the model is that grace period clients invest in

higher return capital. If this difference in the composition of capital persists three years

after loan disbursement, then we will be estimating the return for the higher return capital

(although that is also true for some of the existing estimates).

The following accounting exercise uses these estimates as a guide for the returns to

capital in our sample. In particular, our preferred estimates are 6-9% based on the trimmed

sample.
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5.1.2 Accounting Exercise

The endline differences in capital and profits may appear large given the seemingly small

contract change of allowing a two-month grace period. One view is that after three years,

any difference attributable to the grace period should have been washed out by random

events and shocks. Another view is that three years is a long time for even a modest

difference in returns to compound into a substantial difference. Here we conduct a simple

accounting exercise to gauge whether observed differences in profits are close to what one

would anticipate accumulating over three years under reasonable assumptions.

Suppose that the average grace period client invests Rs. 6,500 while the average

regular client invests Rs. 6,100 (as we observe from Table 3). Further, suppose that grace

period clients earn a net monthly return of (X + Z)% compared with a return of X% for

regular clients. If all returns are re-invested, then the differential in capital stocks at endline

three years later will be (1 + X + Z)366500 − (1 + X)366100. With X = .04 and Z = .02,

this yields a difference of Rs. 28,000, which is close to the difference of Rs. 30,000 that we

observe.

Figure 9 shows the observed capital stock differential for various values of X and

Z. The observed capital differential is easily generated by reasonable values for X and Z.

We assume that the return differential persists for the full three years because the evidence

presented on differential investment composition is from the long-run survey. However, in

results not presented, we make the more conservative assumption that the return differential

persists for only three months. An initial return differential of 8% in the first three months

followed by a return of 8% for both grace period and early payment clients yields a capital

stock differential of Rs. 26,000.

It is difficult to know exactly what X and Z will be in practice, since they capture

both returns and reinvestment, but a reasonable benchmark might be the returns estimated

in the previous section. If this is the case, then the required values of X and Z are well

within the interval of the estimates from above.

Clearly, a differential return in investment followed by compounding over roughly
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three years has the potential to quantitatively explain the results. However, the exercise

should not be taken too literally for many reasons. For instance, the exercise abstracts from

labor income and makes no attempt to model consumption behavior.

5.2 Alternative Explanations

5.2.1 Income Effect

The grace period contract potentially encompasses two effects. A portfolio effect which makes

illiquid investments more viable and an income effect which increases total repayment time

by two months, making it easier for a client to accumulate the income needed for repayment.

Our model explored the economic impact of the portfolio effect, and our accounting exercise

shows that the portfolio effect can quantitatively explain the results.

The income effect, on the other hand, is driven purely by the fact that grace period

clients have a lower net-present value of payments relative to regular clients. Here we show

that a model which solely relies on the income effect (i.e. a lower discounted present value

of loan payments) cannot under reasonable assumptions explain the differential capital and

profits observed three years later.

Assume that a client receives a loan of size B with a flat interest rate of 10% to be

repaid fortnightly over a 44 week period starting either two or 10 weeks following loan dis-

bursement. The client has access to a perfectly liquid investment opportunity with monthly

return on capital 1 + rL in which she invests I. Each fortnight, the client pays the required

loan payment and reinvests any remaining profits. We set B equal to the median loan size in

our sample which is Rs. 8000 and set initial investment size equal to 6400 as observed in the

data. We assume that the remaining Rs. 1600 (8000-6400) are set aside to pay off the first

four installments.18 Using a return to capital of rL = .08, even if all returns are re-invested,

the endline capital stock differential will be Rs.10,000, which is roughly one-third of the

difference observed in the data. The monthly rate of return would have to be over 11% to

18If we instead assume that the installments are consumed, so that all loan payments come out of the
invested capital, the income effect is able to explain even less of the capital differential at endline.
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generate the observed capital differential. It is also worth noting that the income effect alone

cannot explain the default results.

5.2.2 Monitoring and Loan Officer Effects

In theory, early repayment may also influence business investments by improving loan offi-

cers’ ability to monitor borrower activities early on in the loan cycle. However, we do not

consider this to be an important channel since loan officers in our study do not undertake

any monitoring activities during loan meetings or even discuss clients’ business activities.

Each of our loan officers serviced groups on both the regular and grace period contract. The

Panel B regressions (which include loan officer fixed effects) demonstrate that our findings

are not driven by the behavior of specific loan officers.

5.3 Income from Default

Relative to regular contract clients, grace period clients were more likely to stop repaying

their loans and this should directly provide them more money. However, the difference in

repayment levels cannot generate the observed endline differential in capital stocks. On

average, grace period clients had Rs. 140 more of outstanding loan payments one year after

the loan due date compared with regular clients. If this money was invested with a monthly

return of 8%, the resulting difference one year later would be Rs. 350, which is less than 2%

of the observed capital stock differential.

5.4 Habit Formation

One potential channel through which a grace period contract may increase default is by

reducing clients’ fiscal discipline. It may not allow them to acquire the habit of making

regular payments from the start of the loan cycle, or it may lead them to believe that

prompt payment has fewer consequences, and thereby increase strategic default. However,

were either of these mechanisms at work, we should see immediate differences in propensity
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to make loan payments. That is, differences in habit-formation would presumably be the

most stark at the onset of regular repayment when the grace period subjects have just had

two months off, and likewise, strategic default should be concentrated early on in the loan

cycle when the benefit of defaulting is highest. In contrast, the results in columns (4), (5)

and (6) of Table 7 indicate that grace period clients were just as likely to make their first

and their first half of loan payments, and just as likely to repay at least half of the loan.

These patterns indicate that the grace period contract did not simply increase strate-

gic default or delinquency early in the loan cycle. This boosts confidence in our interpretation

that default results reflect differences in the degree of risk-taking in business investments and

associated variance in profits and income.

6 Conclusion

Introducing flexibility into MFI debt contracts in the form of a grace period presents a trade-

off for financiers and clients. On the one hand, average levels of default and delinquency rise

when clients receive a grace period contract. This finding supports the predominant view

among micro-lenders that requiring partial early repayment is critical to maintaining low

rates of default among poor borrowers. On the other hand, delayed repayment encourages

more profitable, though riskier, investment. Thus,the relatively high returns to capital sug-

gest that default aversion on the part of MFIs may come at the cost of significantly lower

entrepreneurial activity.

The contractual form underlying lending to very small business loan applicants in

rich countries provides a good benchmark for comparison. Despite similar risk profiles of the

client base, the typical small business loan contract in developed countries is significantly

more flexible than a typical MFI contract.19 Consistent with the trade-offs we model here,

19For instance, flexible repayment options are available on Small Business Administration (SBA) loans in
the U.S., and typically negotiated on a loan-by-loan basis. Payments are typically via monthly installments
of principal and interest. There are no balloon payments, and borrowers may delay their first payment up
to three months with prior arrangement. For details, see for instance https://www.key.com/html/spotlight-
quantum-health.html.
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default rates on Small Business Administration loans in the US are between 13-15% compared

to 2-5% on typical MFI loans (Glennon and Nigro, 2005).

Our findings also speak to the current ongoing debate on microfinance regulation.

There has been significant discussion about the need to cap interest rates when lending to

the poor. However, such interest rate caps are likely to go hand-in-hand with MFIs adopting

debt structures aimed at minimizing default. Our results suggest that the cost in terms of

reduced entrepreneurship may be high.
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7 Appendix

7.1 Theory

Investment Choices under different Contracts With a grace period contract, client i’s

expected utility from the two alternatives are :

1. Invest B in the risky asset:

pg(BRg − P )− (1− pg)Di (9)

2. Invest B − P/R2
L in risky asset (and rest in liquid asset):

pgRg(B − P/R
2
L) (10)

Combining equations (9) and (10) shows that client i will reduce investment in the risky

asset to B − P/R2
L if and only if:

Di >
pg

1− pg
P (

Rg

R2
L

− 1) ≡ D
gp
bn (11)

That is, as long as pg and Rg are high enough relative to RL, she will choose the risky

investment and with probability (1− pg), default at t = 2.

With a regular contract client i’s expected utility associated with investment choices

are:

1. Invest B in the risky asset:

pgRgB −Di (12)

2. Invest only enough in the liquid asset to pay the first installment:

pg(Rg(B − P1/RL)− P2)− (1− pg)Di (13)

32



3. Invest enough in the liquid asset to pay the first and second installments:

pgRg(B − P1/RL − P2/R
2
L) (14)

Proof of Claim 1 The investment payoffs for a client on the regular contract are:

1. Invest everything in the risky asset

pgRgB −D

2. Invest only enough in the liquid asset to pay the first installment

pg(Rg(B − P1/RL)− P2)− (1− pg)D

3. Invest enough in the liquid asset to pay the first and second installments

pgRg(B − P1/RL − P2/R
2
L)

which yield cut-offs for the default cost:

Dbf ≡
pg

1− pg
(Rg/R

2
L − 1)P2 (15)

Dbn ≡ pgRg(P1/RL + P2/R
2
L) (16)

Dfn ≡
RgP1

RL
+ P2 (17)

There are two possible orderings of the cut-offs, depending upon whether it is ever

optimal to set aside only the first installment. There will be an interval of default costs such

that setting aside only the first installment is optimal if and only if Dfn < Dbf . In this case,

Dfn < Dbn < Dbf , and for D < Dfn, the borrower will optimally invest all her money in the

risky asset. For D ∈ [Dfn, Dbf ], it is optimal to set aside money for just the first installment,
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and for D > Dbf it is optimal to set aside money for both installments.

Alternatively, if Dfn > Dbf , then Dbf < Dbn < Dfn, and so it is never optimal to set

aside money for the first installment only. Under this ordering, the investor switches from

setting aside money for neither installment to setting aside money for both installments when

D crosses Dbn.

As a result, the second ordering holds if and only if Dfn > Dbn or

P1

P2
>

pgRg −R2
L

RLRg(1− pg)

which is the condition given in the text defining the cut-off value for P1.

Proof of Claim 2 For small enough P1 Equation 7 is reversed, and as shown in the proof

of Claim 1, we will have Dfn < Dbn < Dbf . Since Dbf < Dbf + ( Rg

R2
L
− 1) pg

1−pg
P1 = D

gp
bn for

P1 > 0, Claim 2 follows by definition of the default cut-offs Dfn, Dbn, Dbf and D
gp
bn. Figure 7

presents the result graphically.

Proof of Claim 3 As P1 increases, Equation 7 will eventually hold. Once it does, as shown

in the proof of Claim 1, we will have Dbf < Dbn < Dfn. Under this ordering, the investor

switches from setting aside money for neither installment to setting aside money for both

installments when D crosses Dbn. Therefore, we must show that D
gp
bn > Dbn or equivalently:

pgRg(
P1

RL
+

P2

R2
L

) < pgRg
P1 + P2

R2
L

+
pg

1− pg
P (

pgRg

R2
L

− 1)

Assumption 2 ensures that this inequality holds. Figure 8 presents the result graphically.

Proof of Predictions 1 and 2 We wish to show that the probability of default, variance

of profits and level of profits are all larger for the pool of clients on the grace period contract

as compared with the early payment contract. Let ggp(x) denote the default probability,

variance or profit for a client on the grace period contract with default cost D = x. And let

ge(x) denote the default probability, variance or profit for a client on the contract requiring
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early payment. We wish to show that

� ∞

0

ggp(x)f(x)dx >

� ∞

0

ge(x)f(x)dx

Note that for any integrable functions g1(x) and g0(x) with g1(x) ≥ g0(x) ∀ x with strict

inequality for all x in some non-empty interval [xl, xh]:

� ∞

0

g1(x)f(x)dx >

� ∞

0

g0(x)f(x)dx

All that remains is to show that ggp(x) ≥ ge(x) ∀ x with strict inequality for all x in some

non-empty interval [xl, xh] for each of default probability, variance and profit.

Consider first the probability of default, so that ggp(x) is the probability that a client

with a grace period contract and default cost D = x defaults, and ge(x) is the probability

that a client with positive early payment obligation defaults. For clients with a grace period

contract, the probability of default is 1 − pg if no payments are set aside and 0 otherwise.

For clients with a contract requiring early payment, the probability of default is 1 if neither

payment is set aside, 1− pg if only the first payment is set aside and 0 if both payments are

set aside. It then follows from Claims 1 and 2 that ggp(x) ≥ ge(x) ∀ x ≥ 0 and that it holds

with strict inequality for x ∈ [Dbf , D
gp
bn] if P1 is small (Equation 7 does not hold) and holds

with strict inequality for x ∈ [Dbn, D
gp
bn] if P1 is large enough (Equation 7 holds).

Next, let ggp(x) and ge(x) denote the level of profits. We define profit as revenue from

investments made net of loan payments. All results continue to hold with if we normalize

profit by subtracting the investment size B. A client who invests the full loan in the illiquid

asset will receive expected profits pg(RgB − P ) regardless of the contract she faces. This

pay-off is larger than the expected profit for a client on an early payment contract who either

chooses to set aside the first payment (pg(Rg(B− P1
RL

)−P2)) or both payments (pgRg(B− P1
RL
−

P2

R2
L
)). Finally, profits for a grace period client who sets aside both payments (pgRg(B − P

R2
L
)

are greater than profits for an early payment client who sets aside both payments.
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Using Claims 1 and 2, we have that ggp(x) ≥ ge(x) ∀ x ≥ 0 and that it holds with

strict inequality for x ∈ [Dfn, D
gp
bn] if P1 is small (Equation 7 does not hold) and holds with

strict inequality for x ∈ [Dbn, D
gp
bn] if P1 is large enough (Equation 7 holds). Note that the

profit differential is widened by the fact that default is a utility cost and therefore because

the grace period clients default default more, comparing profits rather than pay-offs widens

the gap between grace period and early payment clients.

Finally, note that the variance of profits is simply given by pg(1− pg)(RgI)2 where I

is the amount invested in the illiquid asset. This shows that the variance of profits is strictly

increasing in the amount invested in the illiquid asset. Claims 1 and 2 show that the amount

invested in the illiquid asset under the grace period contract is greater than or equal to the

amount invested under the early payment contract with strict inequality for cost of default

x ∈ [Dfn, D
gp
bn] if P1 is small (Equation 7 does not hold) and cost of default x ∈ [Dbn, D

gp
bn]

if P1 is large enough (Equation 7 holds). Therefore, it follows that the variance of profits

under the grace period and early payment contracts satisfy the same conditions, which is

what we set out to prove.

7.2 Data

7.2.1 Survey: Design and Attrition

Depending on time of enrollment and previous loan history clients received one of three

different versions of the baseline survey. We were unable to survey 15 clients (1.7%) at the

baseline. Two endline surveys were conducted, the first one year after loan disbursement and

the second three years after loan disbursement. We were unable to survey 45 clients (5.3%)

in the first endline survey and 89 (10.5%) in the long run endline survey (we administered

the full survey to 763 clients and an abbreviated survey to 13 additional clients. In all cases

attrition was balanced across treatment and control groups.
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7.2.2 Variable definition

Notes to the Tables provide variable definitions. Here we provide further details for specific

outcomes where variable construction was more complicated.

New Business Households were designated as having started a new business if they started

a business in the period of up to 30 days prior to and 6 months after the loan group formation.

We relied on two sources of data. As discussed in Section 2.2 a high proportion of baseline

surveys(Survey 1) were administered after the loan disbursement. Hence, the baseline data

provides a first source of information and in particular we focus on clients who received

the baseline starting at 30 days after loan disbursal.20 Using the answers to the question

on business formation, we determined if a household had started a new business in the

designated time period relative to the date of their loan group formation. We used data

from Survey 3 to supplement the Survey 1 data for the clients described above as well as a

primary source of information about new businesses for clients whose baseline surveys were

administered either before or within 30 days after loan disbursement. Data from Survey 3

allowed us to retrospectively reconstruct new businesses since it asked about the dates of

business creation and closing for each business in existence between receiving the loan and

when Survey 3 was administered.

Has Business Has Business refers to whether a household was operating a business at

the time of loan disbursement. To measure this we use both the baseline surveys and the

Long Run Endline survey (which included retrospective questions) to construct a narrow

and a broad measure of business activity. The narrow Has Business measure only uses the

baseline survey, where we asked the respondent about any enterprises owned or operated

by a member of the household. We counted the number of enterprises reported by each

respondent, excluding any businesses that would be considered a new business (i.e. was

started within 30 days of loan disbursement). The broad Has Business measure uses clients

20Survey 1 asked clients who had never been surveyed before about the businesses that the household
owned at that time. They were also asked about how long the business had been operating. Clients who
had been surveyed earlier (as part of the study reported in Feigenberg et al. (2010)) were asked only about
businesses started within the past year and how long these businesses had been in operation.
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answers to restrospective question on the Business Income survey. Respondents were asked

to describe all the non-salaried activities for which they received compensation in the span

between receiving their VFS loan and the when Survey 3 was conducted, including the dates

of business creation and shut down. (Investigators were trained and encouraged to ask about

the full array of non-salaried activities undertaken by household members). This additional

probing by investigators resulted in a broader measurement of household enterprises.

Delinquency and Default Our default measure come from the VFS administrative records.

Matching between VFS records and study clients was conducted based on branch name,

date of loan disbursement, loan disbursement amount, group name, and client name. All

845 clients were matched. We present four measures of default in the paper defined as those

clients who have not repaid their loan amount X weeks after the full loan was due, or 44+X

weeks after the first payment where X is 8, 24, and 52. Due to holidays and issues outlined

below 44 weeks after the first meeting may not correspond to the exact due date. As a check

on the VFS administrative records, loan officers were required to keep a record of payments

at each group meeting. Based on consulting with loan officers, we also computed a separate

measure of default. This measure differs slightly but it is not biased towards more or fewer

reported defaults.21

21Using the most recent administrative records available to us, we are able to measure default rates at 30
weeks past the due date for the entire sample. At 30 weeks past the due date, the administrative records
indicate default rates at 4.9% compared with 5.4% for the measure reported by loan officers.
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Figure 1: Distribution of Household Business Types1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
1 Three large occupations in each grouping are as follows: Unskilled Business Work (Rickshaw puller, 
Collector of Raw Materials, Laundry); Large Vendor (Rickshaw owner and/or repair shop, Electronics 
shop, Construction business); Small Vendor (Vegetable monger, Fish monger, Flower/Incense shop); 
Convenience store (Grocery shop, Tea stall); Clothing seller (Seller of Readymade garments, Seller of 
Saris, Selling of Hoisery); Tea stall (Tea shop); Skilled Service Work (Carpenter, Tailor, Electrician) 



 
* scaled down by factor of 10 

Figure 2: Loan Expenditure Categories by Grace Period and No Grace Period Clients 
 

 
Figure 3: Business Expenditure Categories by Grace Period and No Grace Period Clients 



 
 

 
Figure 4: Distribution of Business Types for New Businesses of Grace Period Clients2 

 

 
 

Figure 5: Distribution of Business Types for New Businesses of Non Grace Period Clients 
                                                 
2 See Footnote 1 for description of major types of businesses within each grouping. 



 
Figure 6: Fraction of Clients Who Have Not Repaid 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Figure 7: Grace period contract vs. contract with low early repayment obligation 
 
 
 
 

 
 

Figure 8: Grace period contract vs. contract with high early repayment obligation 



 
 

Figure 9: Simulations of Endline Capital Differential 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 



 



 



 



 


