Borrower Runs*

Philip Bond Ashok S. Rai
University of Pennsylvania Williams College *
July 2005
Abstract

If a borrower fails to repay a loan, he/she typically loses access to future credit.
In many environments the threat of credit denial is an important source of repayment
incentives. We show that in such environments, banks are vulnerable to a phenomenon
we term a borrower run. If a large number of borrowers default, a bank is unable to
deliver future credit to borrowers who repay. Consequently a borrower run equilibrium
exists in which all borrowers default. We analyze the effect of borrower runs in mi-
crofinance, a setting where lenders rely predominantly on credit denial. In particular,
we show that microfinance lenders can reduce the risk of borrower runs by adopting

lending policies that are long-term sustainable.
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1 Introduction

Microfinance is an increasingly important form of financial intermediation. Some microfi-
nance institutions (henceforth MFIs), such as the Grameen Bank in Bangladesh, the Bank
Rakyat Indonesia, Bank for Agriculture and Agricultural Cooperatives in Thailand and
BancoSol in Bolivia, are among the largest banks in their respective countries.  World-
wide, there are over 2500 MFIs who reach at least 67 million people (Daley-Harris 2003).
The specific lending policies employed in microfinance have received considerable atten-
tion. The success of the Grameen Bank in making group loans to poor (and predominantly
female) borrowers in Bangladesh is especially well known. However, it remains unclear
whether the practice of microfinance differs from conventional banking in ways other than
the particular form of the loan contract.

In this paper we examine a set of issues that we believe affect MFIs much more acutely
than they do conventional commercial banks. Our starting point is the familiar observation
that since MFI borrowers possess limited collateral, an important source of repayment
incentives is the prospect of receiving future credit.

A promise of future credit, along with a concomitant threat of credit denial, can induce
repayment as follows. A borrower who repays today’s loan effectively receives a claim to a
(valuable) future loan. The borrower repays if the value of this claim exceeds the benefit of
defaulting on the loan. Notice, however, that the expected value of a repaying borrower’s
claim depends on the probability that the bank remains in existence.

Our first result is that this aspect of using future credit to provide repayment incentives
can give rise to a borrower run: if a borrower believes that many other borrowers will

default, he/she will view the value of a claim to a future loan as small, and consequently

1This is clearest in the case of MFIs like Bank Rakyat Indonesia that grant individual loans (Churchill
1999). Armendariz and Morduch (2000) present a formal model based on Bolton and Scharfstein (1990).
It is equally true of group lending schemes: while many academic papers have highlighted the role of groups
in ameloriating information asymmetries (Ghatak and Guinnane 1999), borrowers must still be induced to
repay an uncollateralized loan. Reflecting this, most group lending schemes offer a group of borrowers

repeated loans over time (Morduch 1999).



will also default. The borrower runs we analyze are distinct from depositor runs (Diamond
and Dybvig 1983): borrower runs arise on the asset side of the intermediary’s balance sheet,
while depositor runs originate on liability side.?3

Our second set of results pertains to what an MFI can do to protect itself from a borrower
run. A majority of MFIs are subsidized by donors and governments (Morduch 1999). We
focus on the decision of how and when to spend these subsidies. Broadly speaking, an MFI
can deploy (a fixed amount of) donor funds in two main ways. One option is use these
funds to heavily subsidize its initial lending activities, while in the long-term shifting to
pricing its loans at-cost. We refer to this as long-term sustainability. —This approach is
heavily favored by microfinance practitioners. An obvious alternative is to spread donor
funds more smoothly over time, preserving some degree of loan subsidies even in the long-
term.? The latter policy is attractive in many ways. In particular, by offering the carrot
of a subsidized loan in the future the MFI should be able to improve its ability to collect
repayments on earlier loans.

We show that an MFI that is concerned about the threat of borrower runs will pursue a

2The borrower runs we analyze are also distinct from the default equilibrium that Besley and Coate
(1995) discuss as a drawback of group lending. In their model, an individual will default if others in his
group choose to do so because he is liable for their repayment and will be punished even if he repays. In our
model default equilibria do not arise because of the joint liability terms of the group loan contract. Instead,

as we will show, there are repayment externalities across groups.
3As discussed, credit denial is an important — and perhaps primary — source of repayment incentives

in microfinance. But credit denial is also used by other types of lenders, especially in low-enforcement
environments. As such, lessons learned from microfinance may be applicable in other limited-enforcement
regimes. For example, countries are widely believed to repay their sovereign debt issues in order to preserve
their access to credit. Consequently, institutions such as the World Bank and the IMF that specialize
in sovereign lending may themselves be susceptible to the borrower run equilibrium we have described.
Empirically, the possibility of a borrower run occurring would generate a form of financial contagion: if
investors fear that country B will default because country A has done so, then yields will rise on country

B’s bonds.
4The choice between long-term sustainability vs. long-term subsidization has been a topic of active debate

among MFT experts (Drake and Rhyne 2002, Morduch 2000, Zeller and Meyer 2003) but has attracted little

formal analysis.



policy of long-term sustainability. Specifically, there is no borrower run equilibrium if the
MFT pursues a policy of long-term sustainability, but there is a borrower run equilibrium if
the MFI does not. The reason is as follows. If the MFI is long-term sustainable, then even
if everybody else defaults, a borrower has an incentive to repay to obtain an unsubsidized
loan in the future. But if the MFI promises a subsidized loan in the future a borrower run
equilibrium can occur. If other borrowers default the MFI must use the subsidies it has
kept aside to repay its own creditors. Consequently the carrot of a subsidized loan in the
future disappears for an individual borrower, thus eliminating his incentive to repay.

In practice, there is at least some anecdotal evidence that borrower runs have contributed
to the collapse of lending programs, and are a concern for MFIs. For example, in the case
of Childreach in Ecuador, “the number of residents defaulting on loans multiplied as the
word spread that few people were paying, that what had been repaid was being pilfered by
community leaders in at least a quarter of the communities, and that Childreach was taking
little action” (see Goering and Marx, 1998). In terms of our model, since the viability of
Childreach had been called to question, default became more attractive for each individual
borrower. Related, Paxton et al (2000) empirically analyze repayment behavior within

groups in a Burkina Faso microfinance program, but also write:

In one urban sector that experienced widespread default, rumours of unethi-
cal behavior led the entire sector to collapse. In any sector, the first group may
default for any number of reasons, but once this occurs the whole sector tends to
collapse. In the words of PPPCR [the microfinance program analyzed] founder
Konrad Ellsasser, the success of group lending can be likened to an airplane: if

even one part fails, the plane cannot fly.

Not surprisingly, microfinance practitioners appear to be actively concerned about “con-
tagion” default effects of this kind. For example, van Maanen, a former managing director

of one of the world’s largest private capital providers of microfinance, writes (2004):

Once the [repayment] percentage sinks below 80% then it is very difficult



to reverse that trend, because the virus travels faster than any medicine: |[a
borrower thinks to himself] ‘why should I repay an MFI that is likely to go

down? Let me wait and see what happens!’

Our model’s prediction that MFIs should respond to the threat of borrower runs by pur-
suing long-term sustainability is highly consistent with prevailing microfinance practice.’
At least publicly, MFIs (and their donors) do indeed emphasize the goal of long-term sus-
tainability. For example, a core theme of the Microcredit Summit Campaign (an umbrella
organization of practitioners, advocates, donors) is to build financially self-sufficient organi-
zations (Daley-Harris 2003). The Grameen Bank stresses its “directional goal” of reaching

sustainability (Yunus 2004).

PAPER OUTLINE

The paper proceeds as follows. Section 2 describes the basic model. Section 3 establishes
the existence of the borrower run equilibrium. Section 4 explores the effect of different
subsidy policies on an MFT’s susceptibility to borrower runs. Section 5 discusses other

responses of MFIs to the threat of borrower runs.

2 Model

Loans are made by a microfinance institution (MFI) which aims to maximize the welfare
of its borrowers. The MFI is granted per-borrower funds Ag by a donor. It must spend
F < Ag of these funds to set up its lending activities. Aside from funds received from a
donor, the MFI can also borrow from financial markets. The MFI pays an actuarially fair
rate of interest on these funds. We normalize the risk-free rate to 1. The only difficulty

that the MFI faces is that of enforcing repayments. We abstract from any information

5There could of course be other reasons why MFIs stress sustainability. For instance, MFIs may simply
have high startup costs, including the costs of innovation and experimentation, which necessitate spending

all available subsidies immediately (Besley 1994). Our argument is unaffected by the inclusion of such costs.



asymmetries between the MFI and borrower.

BORROWERS

There is a large number of identical potential borrowers. Each borrower is endowed with
a constant returns to scale project that returns R between dates 0 and 1. Borrowers have
initial capital ky. Additionally, at date 2 with probability p each borrower has access to a
second constant returns to scale project, which again returns R. With probability 1 — p
borrowers do not have a project at date 2. Borrowers are also able to save at the market
risk-free rate, which we normalize to 1.

For simplicity, we assume borrowers are risk neutral, and that their discount rate is
equal to the inverse of the market risk-free rate (i.e., 1). As such, their utility can be

measured in terms of date 3 consumption.

LOANS AND SUBSIDIES

At date 0 each borrower receives funds xy + sg, in return for which he must repay xy at
date 1. If the component sq is positive, the loan is subsidized; if sy is negative, the interest
rate on the loan is above the market rate.

The project produces collateral ¢ < Rkg (e.g., crop in the field, a trader’s cart, etc.).b
To model the enforcement difficulties prevalent in microfinance we shall assume that if a
borrower fails to repay the loan, the lender is only able to seize this collateral. The borrower
is able to retain the remainder of the project’s return, i.e., R (zg + so) — ¢. Additionally,

he loses access to date 2 financing.”

SWe would obtain similar results if the collateral produced by the project were an increasing function of
project scale. All that is needed is that the derivative of collateral produced with respect to project scale

is asymptotically less than 1, so that the scale of the project financed is bounded.
If the borrower had access to the same set of financial markets as the lender the threat of credit denial

would be ineffective — the borrower would simply default and save/insure on his own. See Bulow and Rogoff
(1989) for the original argument, and also Banerjee (2002) who discusses this concern in the microcredit

context. In our model we assume that borrowers have limited access to insurance, so the MFI provides



At date 2, borrowers who have repaid their date 0 loans may receive a second loan. We
assume that the bank can observe whether or not borrowers have access to a project at date
2. Similar to date 0, let x9 + s denote the loan received at date 2 by borrowers with a
project, and xy the repayment expected at date 3. Clearly there is no point in the bank
lending to borrowers without a project.

At date 3, if a borrower does not repay a date 2 loan, the lender is again able to seize
the collateral c associated with the project, leaving the borrower with the remainder of the
returns.

We assume throughout that the project return R is less than %. This assumption
is needed to ensure that the optimal lending policy is defined: loosely speaking, if R is
larger than %, it is always possible to increase both the date 0 and date 2 loans and the

date 1 repayment, all the while preserving the feasibility and incentive compatibility of the

repayment.

LONG-TERM SUSTAINABILITY

We say that an MFT achieves long-term sustainability if its date 2 lending is unsubsidized

— that is, so < 0.

THE MFI’S FINANCIAL POSITION

Let A; denote the MFI’s per agent beginning of date ¢ cash balance. Let « be the proportion
of date 0 loans that are repaid at date 1. Let v be the proportion of date 2 loans that are
repaid at date 3. The MFT’s timeline is displayed in Figure 1.

The MFI receives Ag from the donor at date 0. Let By denote the amount it borrows

the possibility of future lending if it is needed. Another route to understanding why MFIs may not be
susceptible to Bulow and Rogoff’s “ineffectiveness” result is analyzed by Bond and Krishnamurthy (2004).
In their model of repeat lending, if borrowers have seasonal investment opportunities and borrowing needs
but MFIs can make higher return investments between “growing” seasons then the threat of denying credit

is effective.



t=0 t=1 t=2 t=3

| | | | >
| | | | .

Receives Ag Receives axg Borrows By Receives v,
Borrows By Repays By Lends x5 + s Repays Bs
Lends xqg + sg

Figure 1: MFI’s Timeline

from financial markets. Given its date 0 loans, the MFI’s cash balance entering date 1 is
Ay = Ao~ F — (s0 +w0) + Bo

At date 1 the bank receives repayments of axg, seizes collateral (1 — a) ¢, and must repay

its borrowed funds By. If

By < Ai+azxg+(l—a)c (1)

= Ay—F — (so+z0)+ Bo+c+ a(xy—-c)

the MFI can afford to make a payment of By to its creditors. In this case the interest
on the loan By is simply the risk-free rate 1. Otherwise the MFI cannot meet its debt
payments, and is bankrupt.

What happens if the MFI is forced to default on its loans By? Broadly speaking, two
different assumptions are possible.

(A) Even though the MFI has defaulted, borrowers who have repaid their date 0 loans
are still able to obtain a loan against the collateral generated by their date 2 projects. The
original MFT’s lenders may allow it stay in business, even though it is in default — either
out of charity, or because the MFI has few assets worth liquidating. Alternatively, the
lending operation of the insolvent MFI may be acquired by a second (unsubsidized) lender.

Finally, a second (unsubsidized) lender may already coexist with the original MFI.8

8For the latter two cases, it is necessary to assume that the second lender grants loans only to borrowers

who repaid their loan to the MFI.



(B) If the MFI has defaulted, borrowers who have repaid their date 0 loans are unable
to obtain any loan with which to finance their date 2 projects.

Throughout, we focus on the case in which Assumption A holds. We would obtain qual-
itatively similar results under Assumption B. Indeed, the payoff to an individual borrower
from repaying when others default is higher under Assumption A than with Assumption B.
By adopting Assumption A we are biasing our analysis against borrower runs arising.

If the MFT is able to repay its loans By, its date 2 cash balance is
Ay = A1+ c+ a(zo — ¢) — By.

If the MFI defaults on its loans, under any of the possibilities underpinning Assumption A,
the cash balance of the lender in place at date 2 is simply Ay = 0.° For specificity we will
act as if the original MFI’s loans have simply been forgiven, and continue to refer to the

date 2 lender as the MFI. Combining,

Ay = max{0,4; +c+a(zo—c)— By}

= max{0,A0— F —so— (1 —a)(zg — )}
At date 2, the MFTI lends x5 + s to a fraction p of its borrowers, and borrows By. Thus
As = Ay + By — p(x2 + $2).

Finally, the MFI’s cash balance after it has received repayments pyzo, seized collateral

p (1 — )¢, and repaid its own loan Ba, is

Ay = Az+p(ye+(1—9)c)— B2

= Ay —p((1 =) (z2 — ¢) + s2).

9Strictly speaking, under the latter two of the explanations discussed for Assumption A, it is of course
possible that the replacement lender has a positive cash balance. However, since the replacement lender is
by assumption unsubsidized, it will not use these cash balances to subsidize its date 2 lending activity. It

is then easily verified that the loan sizes are the same as if A2 = 0.



3 Repayment equilibria

In this section we work backwards and first derive the constraints on repayment at date
3. We then analyze the repayment game between the borrowers at date 1. A borrower’s
decision to repay or to default at date 1 depends on the value of the date 2 loan to him
which in turn depends on the MFI’s financial position at date 2, and therefore on whether

the other borrowers repay. Consequently the decision to repay has positive externalities.

THE BORROWER’S REPAYMENT CONDITIONS
Repayment at date 3

At date 3, a borrower will clearly repay if and only if z9 < ¢. Provided this condition is
met, all borrowers repay their date 2 loans, i.e., v = 1. The MFI is able to repay its loan
of By if and only if this amount is less than its cash balance after borrower repayments,
A9 4+ By — p(x2 + s2) + pxa. So the MFI is able to finance any level of date 2 loan x5 < ¢,
and the date 2 subsidy is set to sy = Ag/p.1°

Repayment at date 1

At date 1, the borrower’s decision to repay reflects both the possibility of losing date 2
financing as well as the threat of collateral seizure.

Notationally, let k; denote a borrower’s cash balance at the start of date . Then
measured in terms of date 3 consumption, the expected utility of a borrower who has not

defaulted and has ko at date 2 is
p(R(ka +c+ s2) —c)+ (1 — p)ka. (2)

The first term is the borrower’s consumption if he turns out to have a project — in this case

107f the MFI sets x2 > ¢, it will simply recover ¢ from each borrower. Anticipating these losses, it reduces
its subsidy to each borrower. The net outcome is exactly the same as if it had loaned 2 = ¢ in the first

place.

10



he receives funds xo + so = ¢+ so from the MFI, and repays z9 = ¢ at date 3. The second
term is the borrower’s consumption if he does not have a project. Since the borrower has

not defaulted, ko = k1 — xo, and so expression (2) rewrites to:
p(R(lﬁ—$0+C+82)—C)+(1—p)(k1—.730). (3)

On the other hand, if the borrower did default at date 1, he enters date 2 with cash

balance k2 = k1 — ¢. His expected date 3 consumption given k; is then simply
pR (k1 —¢) + (1 —p) (ki —¢), (4)

since in this case he does not receive any funds from the MFI at date 2.
Consequently, the borrower repays the date 0 loan if and only if expression (3) exceeds

(4), ie.,

pR(c+ s2) — pc
<
T < Cc+ PR+1—p (5)

Any repayment that the MFI can recover at date 1 that is in excess of ¢ is supported by

the threat of denying a possible date 2 loan.

REPAYMENT EXTERNALITIES

The date 2 subsidy is so = As/p — that is, whatever the MFI has left over is divided out
between borrowers with a project. Crucially, Ay depends on the repayment behavior of
borrowers at date 1. On the one hand, if all borrowers repaid (o = 1), then Ay = Ag—F —sp.
But if all borrowers defaulted, and the MFI was forced to default on its loans By, then
Ao = 0. Clearly in the latter case no loan subsidies are available at date 2.

Formally, write s2 () for the date 2 subsidy available given the date 1 repayment rate

53 () = ;max{O,Ao S F—so—(1—a)(z0 - o)} (6)

The date 2 loan subsidy is a (weakly) increasing function of the proportion of borrowers

who repay at date 1. Notice that s2(0) = 0 and sa(1) = %(Ao — F — sp).

11



Since the date 2 subsidy depends on the repayment behavior of other borrowers («), from
the repayment condition (5) each borrower’s decision of whether or not to repay his date
0 loan depends on the repayment decisions of other borrowers. Put more abstractly, the
repayment game exhibits strategic complementarities. As such, there is scope for multiple
equilibria to arise.'!

Although multiple equilibria are familiar in intermediation contexts, they typically arise
on the liability side of an intermediary’s balance sheet. In contrast, the multiple equilibria
here are associated with the MFI’s assets — that is, its loans. To emphasize the distinction
with the depositor runs that are the focus of the existing literature, we will refer to equilibria
in which all borrowers default as borrower runs.

Specifically, the available subsidy, (6), and the repayment condition, (5), together imply

the following equilibrium behavior:
Proposition 1 (Repayment equilibria)
There is an equilibrium in which all borrowers repay if and only if

2 < c pR(c+s2(1)) —pe
pR+1—p

There is a (borrower run) equilibrium in which no borrower repays if and only if

pR(c+ s2(0)) — pc

>c+ 8
= pR+1—-p (8)
If (7) does not hold then the only equilibrium is the borrower run equilibrium in which

all borrowers default. If (8) does not hold then the only equilibrium is that in which all

borrowers repay.

Borrower runs do not occur if the MFT only uses the threat of denying unsubsidized credit

at date 2, i.e., if condition (7) does not hold.!?  There are multiple equilibria, however,

"Multiple equilibria are a standard consequence of strategic complementarities. See Cooper and John

(1988).
121f assumption B held instead, then borrower runs would occur if 2o > ¢, i.e. they would arise more

often.

12



if the MFI uses the threat of denying subsidized credit at date 2 (i.e. both conditions (7)
and (8) hold). In one equilibrium, all borrowers repay and receive the date 2 loan subsidy
s2(1). In the other borrower run equilibrium, all borrowers default, since the anticipated

date 2 loan subsidy s2 (0) < s2 (1) is insufficient to induce repayment.

4 Long-term sustainability

Given that a borrower run equilibrium may exist, is there anything an MFI can do to avoid
it? In this section we consider the impact of borrower runs on one important element of
microfinance practice: the choice of how and when to spend the funds supplied by donors.
As noted in the introduction, since most MFIs are subsidized, this a decision of widespread
significance.

To address this question, we clearly need to specify an equilibrium selection rule. To
make our exposition as clear as possible, we proceed as follows. We first analyze the
case in which the equilibrium selection rule is that whenever repayment and default are
both equilibria, the repayment equilibrium occurs. We then consider the opposite extreme
in which whenever repayment and default are both equilibria, the borrower run default
equilibrium occurs.

We show that the lending policies of the MFT are very different for these two cases. The
MFT adopts a loan policy that is long-term sustainable under the latter equilibrium selection
rule, but not under the former. Put less formally, fear of borrower runs will prompt an

MFI to adopt sustainable lending.'3

13We would obtain similar results if we examined a continuum of equilibrium selection rules in which the
probability of the borrower run equilibrium is given by some exogenously specified parameter ¢ € [0,1].
The MFI would adopt sustainable loan policies whenever ¢ is large enough. In a similiar vein, it would be
possible to embed our existing model into the kind of “global game” framework used by Morris and Shin
(1998). This would effectively serve to endogenize the probability that the borrower run occurs. Again,
we conjecture that our main conclusion — fear of borrower runs prompts sustainability — would remain

unchanged.
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THE MFI’S LENDING POLICY ABSENT BORROWER RUNS

We will establish that an MFI that does not worry about borrower runs will adopt policies
that are the exact opposite of long-term sustainable: it charges an above-cost rate of interest
on the date 0 loan, and delivers all of its available donor funds Ag — F', plus the profits from
date 0 loans, as a subsidy at date 2.

Informally, postponing the loan subsidy until date 2 has a cost and a benefit. The cost
is that the MFI holds the funds even though borrowers could have earned a higher rate of
return on these same funds. The benefit is that the MFI relaxes the constraint on how much
it can recover at date 1, thereby allowing it to increase the date 0 loan size and hence the
scale of the borrower’s productive project. Proposition 2 shows that the benefit outweighs

the cost:

Proposition 2 (Lending absent borrower runs)

Suppose that borrower runs never occur (i.e., if (7) and (8) both hold, then the repayment
equilibrium is assumed to occur).  Then the MFI chooses the date 0 loan and subsidy
according to

9pc(R—1)+c+ (Ag— F)R

2—-p—R(1-p)
R—-1
SO0 = — R ZQ-

Trg =

The corresponding date 2 loans and subsidy are

R—-1
<AQ—F+ R IL’()).

(L—p+pR)R(A— F)+(2p(R—1) + 1) (R—1)c
I—(R-1)(1-p)

ro =

s2(1) =

[l O

The borrower’s welfare is

+p(R—-1)c

When the MFT is insulated against borrower runs, it is optimal to make the promise of

future credit as attractive as possible. The MFI can do this by (a) postponing subsidies

14



to date 2 and (b) making profits on the date 0 loan and using those to subsidize the date
2 loan. Such a policy is the opposite of long-term sustainability and is not observed in
practice. In the next subsection we use our model to explore one potentially important

advantage of long-term sustainability.

THE MFI’S LENDING POLICY GIVEN BORROWER RUNS

Above, we assumed that when both repayment and default are equilibria, it is the repayment
equilibrium that occurs. We now consider the opposite extreme. That is, whenever an
MFT chooses policies that leave it vulnerable to a borrower run, then a borrower run occurs.

We show that an MFT that is vulnerable to borrower runs will emphasize long-term
sustainability in its date 2 loans. It will deliver all of its available grant money Ay — F' as
a subsidy at date 0. The difference from Proposition 2 is that postponing the loan subsidy
no longer has the benefit of increasing the amount the MFI can recover at date 1, and so
does not increase the date 0 loan. The reason is as follows. The borrower only repays more
than its collateral ¢ at date 1 because of the MFI’s promise to supply funds at date 2. But
if the MFT relies on a promise to supply more than ¢ to induce repayment at date 1 it leaves
itself vulnerable to a borrower run — borrowers realize that if everyone else defaults the

MFI will not have funds to disburse more than c.

Proposition 3 (Lending under borrower runs)
Suppose that whenever an MFI is vulnerable to a borrower run then a borrower run occurs
(i.e., if (7) and (8) both hold, then the default equilibrium is assumed to occur). Then the

MFI chooses the date 0 loan and subsidy according to

N pRc — pc
g = ¢+ ———"—
0 pR+1—0p
Sy = A[)—F.

The corresponding date 2 loans and subsidy are

Tr9g = C

52(1) = 0.
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The borrower’s welfare is
(1—-p+pR)R(Ag—F)+2p(R—-1)+1)(R—1)c+p(R—1)c.

Why does the threat of borrower runs cause an MFI to spend all its subsidies at date
0?7 Consider again the opposite strategy of delivering the subsidies at date 2. On the one
hand, if the MFI does not use the promise of these subsidies to relax the date 1 repayment
constraint,' then it would be better to disburse the subsidies immediately to borrowers
— who have a profitable investment opportunity. On the other hand, if the promise of
future subsidies is used to relax the date 1 repayment constraint, then the MFI is exposed
to borrower runs: borrowers realize that if everyone else defaults the subsidies are not
available, and the promise of an unsubsidized loan is insufficient to make repayment at date
1 worthwhile.

Our finding that a policy of long-term sustainability eliminates borrower runs clearly
depends on our assumption that if the MFI is bankrupt at date 1, a borrower who has repaid
his loan is still able to access an unsubsidized loan at date 2 (see Assumption A above). In
contrast, if a borrower has no access to credit at date 2 if the MFI is bankrupt (Assumption
B) then borrower runs will persist even under a policy of long-term sustainability. The
realistic case is probably in between assumptions A and B. In these cases, our finding
still applies. On the one hand, the positive probability that a repaying borrower does
not receive any loan if the MFI goes bankrupt reduces the MFI’s reliance on credit denial.
But on the other hand, by following a policy that is long-term sustainable, the MFT will

eliminate the borrower run equilibrium.

5 Discussion

As Proposition 1 indicates, MFIs are potentially prone to borrower runs. Between them,
Propositions 2 and 3 imply that an MFI that is sufficiently concerned about this vul-

nerability will respond by pursuing long-term sustainability. The policy of sustainable

14 . . _ pRc—pc
That is, it sets xp = ¢+ PRAI—p°
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microfinance has a cost — the MFI can no longer use the available grant money Ag — F' to
relax the enforcement constraint on current loans, and this lowers borrower welfare.!®

As discussed in the introduction, long-term sustainability is considered highly desirable
among microfinance practitioners. But to reiterate, absent borrower runs, long-term sus-
tainability does not represent an efficient way for the MFI do deploy donor funds in our
model. For instance, if the MFI were dealing with a single borrower, then it would be better
to use donor funds to subsidize future loans, and thus increase the borrower’s incentive to
repay early loans. With many borrowers, however, strategic complementarities in the re-
payment game make borrower runs a possibility. As such, borrower runs provide a possible
rationale for why MFIs pursue a policy that in a single-agent model appears suboptimal.

The threat of borrower runs may also impact microfinancing practice in other ways. We

conclude with a brief and somewhat speculative discussion of three possibilities.

THE CHOICE OF SCALE VERSUS TARGETING

MFIs must choose how thinly and widely to spread their subsidies. Indeed, this issue is
often discussed along with that of sustainability (Drake and Rhyne 2002, Morduch 2000,
Zeller and Meyer 2003).'® The main discussion has resolved around the (conjectured) trade-
off between, on the one hand, subsidizing lending to a small number of needy borrowers,
and, on the other hand, lending unsubsidized funds on a large scale. MFIs presumably
wish both to reach a large number of borrowers, and to provide a high level of welfare to

each borrower reached. Notationally, one might represent these preferences by W (V, N),

15 Just as we have argued that sustainability is a way for an MFI to protect itself from borrower runs, the
conservative images and opulent offices of commercial banks may traditionally have served a similar role.
The large literature on relationship banking (see, e.g., Petersen and Rajan 1994) indicates that borrowers
receive better loan terms from their existing bank. As such, in common with MFI borrowers they will be
less likely to engage in strategic loan default if they believe their bank will still be around in the future. A
safe image is, of course, valuable in attracting deposits; our analysis indicates that it may also be valuable

for attracting borrowers.
5Conning (1999) shows that even sustainable MFIs will have difficulties in attain scale because of the

nature of the lending practices.
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where V is the welfare provided to each borrower, and N is the total number of borrowers.
From our analysis, it is clear that the marginal value of a dollar of subsidy delivered to
each borrower is higher absent borrower runs — an MFT is able to deploy its funds more
efficiently. (This can be seen formally from the welfare expressions derived in Propositions
2 and 3.) As such, the possibility of a borrower run will tend to tilt an MFI towards a
choosing a lending strategy in which it seeks to lend to a large number of borrowers, with
each one receiving only a small subsidy. (Appendix B provides a formal version of this

argument. )

THE EMPHASIS ON DEFAULT RATES

MFIs place a great deal of attention on achieving very low default rates (Morduch 1999).
Low default rates appear to be a source of considerable pride, and MFIs actively publicize
them. Given that by definition MFIs seek to lend to high-risk borrowers who are viewed as
uncreditworthy by commercial lenders, it is not clear why a high repayment rate should be
viewed as an unambiguous success: instead, it might indicate simply that an MFI’s loans
have failed to reach their intended recipients.

Since MFI borrowers rarely have much collateral, the threat of future credit denial is
key to ensuring repayment. As such, it is crucial for borrowers to believe that an MFI will
still be in business in the future. Publicizing high repayment rates is conceivably one way
for an MFI to foster this belief. As we noted in the introduction, microfinance practitioners

believe that a drop in repayment rates can lead to the collapse of an MFI.

A LENDER OF LAST RESORT FOR MFIs

MFTIs typically lend in rural areas in developing countries and exposed to considerable
aggregate risk. For instance, many of the MFIs in Bangladesh were at the risk of collapse
after the 1998 floods. According to one report, “[sJome lenders, Grameen Bank included,
have hundreds of millions of dollars in outstanding loans. But their reserves are too small

for them to freeze repayments now due from creditors. Nor can they extend fresh bridging
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loans to help people rebuild their homes and replace livestock” (Chazan 1998).

Aggregate shocks of this type threaten the long-term viability of an MFI, and as such
may raise the probability of borrower runs. Just as the existence of a lender of last resort
can serve to reduce the threat of depositor runs in more familiar banking contexts, our
results suggest that providing insurance to MFIs against aggregate risk may reduce their
vulnerability to borrower runs. Indeed, just such an insurance-providing institution has

been created recently in Bangladesh (Ahmed 2000).
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A Proofs

Proof of Proposition 1: This follows from the discussion in the text.

Proof of Proposition 2:
The MFI must choose a set of lending policies to maximize borrower welfare. We have
already argued that it will set o9 = ¢.  Given zp and sg, the date 2 subsidy sy (1) is
determined by (6) with o = 1.

Given xy and sg, a borrower’s cash balance entering date 1 is kg = R (z9 + sp). Thus

from (3), the borrower’s welfare is
p(R(R (xo+ s0) —xo+c+ s2(a)) —e¢)+ (1 —p) (R (zo+ s0) — o) - 9)

Assume for now that the MFI sets xy and sy so that the incentive constraint (7) holds, so
that o = 1 (recall we are currently assuming that borrower runs never occur). The MFI’s
problem is then to set xy and sy to maximize the borrower’s welfare (expression (9) with

a = 1) subject to (7), and also to the repayment feasibility constraint
zo < R (.%'0 + So) . (10)

First, from condition (1), when o = 1 the MFI can borrow any amount of funds By provided
that sg < Ag — F and hence finance any loan size zg. It follows that the repayment
constraint must bind: borrower welfare is improved by increasing the loan size. (Note that
the bank cannot set sy > Ay — F', since in this case it cannot raise any outside funds, and
so s9 > Ag — F is infeasible.)

Second, we claim that the feasibility constraint (10) must also bind. To see this, suppose
instead that it holds strictly. Then if the date 0 subsidy sq is reduced by e, the date 2
subsidy increases by €/p and xy can be increased by

pR €

pR+1—pp
while still satisfying the repayment constraint (7). The net impact on borrower welfare is
R €
- (11)

3
—eR(pR+1—p)+pR=+ (pR+1—-p)(R—1) ——— =,
( )+ PR YR
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This can be seen as follows. The borrower earns R on funds between dates 0 and 1, and
earns an expected amount of pR + 1 — p between dates 2 and 3. So the first term is the
direct cost of the reduction in the date 0 subsidy, the second term is the direct benefit from
the increase in the date 2 subsidy, received only when he has a project, and the third term
is the gain to the borrower from the increased loan at date 0 (between dates 0 and 1 he
earns the spread R — 1, which then generates an expected return of pR 4+ 1 — p between
dates 2 and 3). To complete the proof of the claim, just note that expression (11) simplifies
to Re (R — 1) (1 — p), which is strictly positive.

Finally, what if the MFI chooses an xy and sy such that the incentive constraint (7)
does not hold, and so all borrowers default? From condition (1), the MFI can only borrow
funds By if

By<Ay—F —sy+ By—x9+ec,

ie., if g+ s9 < c+ Ag— F. (Setting zo + s9 > ¢+ Ag — F' is impossible, since in this case
the MFI cannot borrow funds, and its date 0 outflows are infeasible.) The MFI then has
a cash balance Ay = Ay — F — zg — sg + ¢ entering date 2.

However, exactly the same transfers allocations result if instead o = ¢ and §y = x¢ +
so — ¢. Moreover, the repayment constraint (7) is then clearly satisfied. As such, we have
already covered this case above.

Together, conditions (7) and (10) at equality give the MFI’s choices of sg and xy. Solving
explicitly completes the proof. QED

Proof of Proposition 3:

If (8) holds and (7) does not, default is the only equilibrium. On the other hand, if both
(8) and (7) hold then by the assumption of this subsection a borrower run occurs. So to
avoid default by its borrowers, the MFI must choose zy and sg such that (8) does not hold:
that is,

pR(c+A°%_52(O)) —pc

pR+1—p

Ty < c+ (12)
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As before, the MFI will set the date 2 loan to 9 = ¢. The remainder of our analysis

proceeds in three steps:

Step 1: Consider loan policies such that borrowers repay ((12) holds) but such that the
MFT would still be able to repay its own loans By even if all its borrowers were instead to
default. From (1) with o = 0, this condition is satisfied if xg + sg < Ag — F' + ¢. Loosely
speaking, this means that the MFI offers a very small loan.

In this case, condition (12) is

p
pR+1—0p

pR <C+ AO—F+c—m0—so) — pe

ro < c+ (13)

We claim that within the class of loan policies satisfying z¢ + so < A9 — F' + ¢ and (13),
the MFI prefers those in which the funds disbursed at date 0 are as high as possible, i.e.,
To+ 89 = Ay — F +c.

Proof of claim for step 1: To establish this claim, suppose to the contrary that the
MFT’s best choice within the class of loans specified satisfies g + sog < Ag — F'+ c¢. Then
exactly as in the analysis of the case in which borrower runs are assumed not to occur, we
can improve borrower welfare by decreasing sg by ¢, increasing s, (0) by £/p, and increasing
xo by eR/ (pR+1—p). These changes leave condition (13) satisfied. ~Moreover, they

increase xg + sg by
eR . (1-p(R-1)

+ = > 0.
pR+1—p pR+1—0p

—€
So € can be chosen so that at the under the new loan policy, Zo and §y say, Zo + Sg =
Ayg — F + c¢. It remains only to check that the repayment Z( is feasible for the borrower,
i.e., o < R(Zo+ So). Since condition (13) holds, feasibility is certainly satisfied if

pRc — pc
———— < R(Ay—F
C+pR—|—1—p< (Ao +c)

which rewrites to

R—lc(p(R—l)—i—l—p).

Ag—F > —
0 - R pR+1—p

This last condition is trivially satisfied, completing the proof of the claim.
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Step 2: Consider loan policies such that borrowers repay ((12) holds) and xo + s >
Ag— F+c¢. This class covers loan policies under which the MFI would not be able to repay
its own loans By if all borrowers were to default on their loans to the MFI; and also includes
the best loan policies from the class considered in step 1. The date 2 subsidy available if
everyone were to default is s2 (0) = 0 for all loan policies in this class: so condition (12) is

pRc — pc
< c+ ——m.
0= pR+1—0p

(14)
Since when (14) holds all borrowers repay (o = 1), borrower welfare is again given by
expression (9) with a = 1. Given sp, it is clearly desirable to set xg so that condition (14)
holds at equality.
Within this class of lending policies we claim it is best to set so = Ag — F.

Proof of claim for step 2: To establish this claim, suppose to the contrary that the
MFT’s best choice within the class of loans specified features sg < Ag— F. Then the date 0
subsidy sg can be raised by e, which lowers the date 2 subsidy so (1) by €/p. The increase
in so raises borrower welfare by ¢R (pR + (1 —p)), while the reduction in s3 (1) reduces
borrower welfare by %pR. Crucially, these changes in sp and s2 (1) have no effect on the
constraint (14), and so the loan size zp remains unchanged. The net effect on borrower

welfare is

eR(pR—i—(l—p))—%pstRp(R—l) >0,

completing the proof of our claim.

Step 3: Finally, consider loan policies in which borrowers default on their date 0 loans, i.e.,
(8) holds. As in the analysis of lending policies absent borrower runs, it is straightforward
to see that any allocation achieved by a loan policy engendering default could instead by
achieved under a loan policy in which borrowers repay. Formally, given a policy zg and sg

under which borrowers default, define a new policy by o = ¢ and §y = x¢ + s — ¢. QED
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B Scale vs depth

In Section 5 we briefly discussed the MFI’s choice of whether to heavily subsidize a small
number of loans, or to spread these subsidies more thinly over a larger number of loans.
We argued — somewhat informally — that the existence of borrower runs will tend to tilt
the MFI towards pursuing the latter course. Below, we give a version of this argument
that is tied more tightly to our main model.

The return per dollar of donor funds from providing a subsidy of F' (the fixed cost of
lending activities per borrower) to a borrower is

Cp(R-—1)+1)(R-1c+p(R-1)c
F

under borrower runs and (2p(R—1)+1)(R-1)
pk(Rfl)(lfp) Fr(E-Le

F

absent borrower runs.

The respective returns on each dollar over F' in the two cases are
(l1-p+pR)R

and
(1-p+pR)R
1-(R-1)(1-p)

So under borrower runs, an MFI will provide a subsidy of exactly F' to each borrower if

2p(R—-1)4+1)(R—1)c+p(R—-1)c

1_
fa >(1—-p+pR)R

i.e., if
R—12p(R—1)+1+p£
R l1-p+pR F

> 1.

Absent borrower runs, the equivalent condition is

1 (R-1)(1-p) (1-p+pR)R

7 CI-(R-D(-p)
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ie., R-12p(R-1)+14+p(1-(1-p(R-1) ¢

> 1.
R 1—p+pR F

For any given p and R, the latter condition is clearly less likely to be satisfied. As such, it
is possible that an MFI operates at the minimum scale per borrower when borrower runs
occur, but above minimum scale when borrower runs do not occur. That is, the threat of

borrower runs pushes the MFI to spread its subsidies more thinly.

28





