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Abstract
Both collateralized individual loan contracts and joint liability group lending contracts have
received much attention in the microfinance literature, yet neither contract has been found to
be optimal from a welfare perspective. On the one hand, a heavily collateralized individual loan
contract is very risky for borrowers, resulting in low levels of credit market participation. On the
other hand, while joint liability contracts are designed to harness the social collateral among
community members, numerous studies have shown that such contracts are prone to moral
hazard, free-riding, and collusion. This paper analyzes an alternative contract which combines
joint liability with a modest collateral requirement. Using a simple theoretical framework, I
show that adding a collateral requirement to a joint liability contract reduces moral hazard
but has an ambiguous effect on credit market participation. To test the predictions of the
model, I conduct a unique framed field experiment among active credit group members in
Tanzania. The results demonstrate that adding a collateral requirement reduces moral hazard
among borrowers and helps increase repayments without compromising the effect of the social
collateral in the groups. Moreover, I find evidence that a collateral requirement leads to a
modest reduction in credit market participation.
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Introduction

Over the past three decades, microfinance has helped ease liquidity constraints for millions of poor
people around the developing world and has been an effective tool in reducing poverty. However, in
an environment characterized by small loan sizes and high monitoring costs, lenders face significant
problems with moral hazard and adverse selection, leading to credit rationing and high default rates.
To combat these challenges, banks typically rely on either heavy collateralization or joint liability,
but there is no clear evidence in the literature that either of these contract features separately
presents the optimal solution to the microfinance problem. In this paper, I consider a third type
of contract, which combines joint liability with a modest collateral requirement. In particular, I
ask how the interaction between joint liability and collateral affects moral hazard, repayments and
credit rationing. Using data from a unique framed field experiment, I show that such a contract
effectively reduces moral hazard relative to a pure joint liability contract and that credit market
participation is only slightly lower. To the best of my knowledge, this is the first paper to study
the role that a collateral requirement plays in a group lending context.
As Stiglitz (1981) demonstrated in his seminal paper, the lender’s inability to distinguish between
different borrower types and to enforce and monitor borrower behavior results in adverse selection
and moral hazard, respectively. To combat these issues, a profit-maximizing lender will set an
interest rate lower than the market-clearing rate, thus leading to credit rationing. In response
to these findings, Bester (1985a) extends Stiglitz’ model and shows that when banks can set the
interest rate and the collateral requirement simultaneously, perfect sorting of borrowers is possible,
thus eliminating adverse selection and thereby credit rationing. Later, Bester (1987) finds that
also moral hazard can be eliminated if banks can vary both the interest rate and the collateral
requirement.
Hence, collateralization can be an effective screening and incentive device that helps reduce
adverse selection and moral hazard in lending. However, its effectiveness is limited both by the
borrower’s collateralizable wealth and by her risk preferences. In particular, Bester (1987) shows
that if borrowers have insufficient wealth to cover the collateral requirement, perfect sorting is no
longer possible, and some credit rationing will persist. This is especially a problem in a developing
country context, where borrowers are typically poor and often limited in their ability to pledge
collateral. Moreover, Boucher et al. (2007) identify another type of rationing which they call risk
rationing. This occurs when available contracts exist but the agent prefers a safe lower-yielding
activity instead due to the high risk inherent in the collateralized contract.
Given its popularity among microfinance practitioners, joint liability group lending has received
much attention in the literature. Under a typical group liability contract, borrowers form groups
consisting of usually five to twenty members, who receive individual loans but are all mutually
responsible for the total repayment to the lender. Proponents of group liability contracts argue
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that this feature can help overcome problems of moral hazard and adverse selection in smallscale lending where lenders lack credit information about potential borrowers and do not have the
resources to monitor individuals. In particular, positive assortative matching in group formation
can reduce informational asymmetries (Ghatak, 1999; van Tassel, 1999), and strong social collateral
within existing groups might help reduce voluntary default and other morally hazardous behavior
(Besley and Coate, 1995; Anderson and Nina, 1998). Despite these potential benefits of group
liability, there is mixed evidence, both theoretical and empirical, on the relative merits of group
versus individual liability (Morduch, 1999; Huppi and Feder, 1990; Gine and Karlan, 2010). Critics
of group liability argue that such contracts are prone to free-riding and collusion (Gine et al., 2009;
Laffont and Rey, 2003), that they deter relatively safe borrowers who would not default under
an individual contract but would do so under a group lending contract (Besley and Coate, 1995),
and that they may induce excessively prudent behavior (Banerjee et al., 1992). Moreover, positive
assortative matching may only work partially, especially if group sizes are large. Finally, social
hierarchies within groups or strong social ties among group members may distort or weaken the
value of the social collateral, as successful borrowers might be reluctant to pressuring less fortunate,
less abled, or more powerful group members to repay (Wydick, 1999; Gine and Karlan, 2010).
While previous research discusses individual lending and group liability as two separate contracts, there is no reason to assume that either of these extremes represents the optimal contract.
Adding a collateral requirement to a joint liability contract transfers some the responsibility back to
the individual borrower while preserving the interdependence of group members’ outcomes. If the
social collateral in the group is ineffective or insufficient, a moderate level of physical or monetary
collateral might help provide stronger incentives for group members to act in the best interest of
the group and will thus also reduce the potential for free-riding. Moreover, a collateral requirement
can also help reduce the probability of group default, thus making group lending more attractive
to safer borrowers. In my theoretical model, I formalize these ideas and show that a collateral
requirement in joint liability group lending reduces moral hazard as long as the social collateral is
not too strong.
To test the predictions of the theoretical model, I conducted a framed field experiment, in
which a sample of Tanzanian smallholder sunflower farmers played a series of microfinance games.
My experimental design is closest to that of Gine et al. (2009), with some notable differences.
First, while Gine et al. (2009) consider groups where members are from the same community, my
experimental groups are subsets of established credit groups, allowing me to harness the potentially
strong social collateral that already exists between members. In this aspect, my experiment is
most similar to that in Cassar et al. (2007). Moreover, in Gine et al. (2009), borrowers’ morally
hazardous behavior coincides with the social optimum, whereas in my experiment, moral hazard
is modeled as a diversion of effort, which may be optimal for an individual but not for the group.
Finally, instead of providing various types of information treatments as in Gine et al. (2009), I
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induce exogenous variation in the social collateral and impose a monetary collateral requirement.
The results of my experiments show that a collateral requirement reduces moral hazard and
increases repayments in joint liability group lending. However, my findings also suggest that the
negative effect of the collateral requirement on credit market participation due to borrowers’ fear
of losing their collateral is greater than the positive effect due to a reduction in joint liability cost,
resulting in a net reduction in the number of borrowers.
The remainder of the paper is structured as follows. Section 2 presents a theoretical model of
joint liability group lending with collateral. In section 3, I discuss the design of the framed field
experiment and the data collected, while section 4 lays out the empirical approach and presents the
results. The final section concludes and discusses potential policy implications.

2

Theoretical model

In this section, I present a simple theoretical framework for studying the effect of adding a collateral
requirement to a joint liability group lending contract. The model presented here is a simplified
version of a more general model, which is extensively analyzed in a separate paper. While the
simplified model is more restrictive, it produces tractable results which highlight the basic incentive
mechanisms of the problem. Moreover, with the exception of the assumption of risk neutrality, the
simple model is generally consistent with the experimental setup.
In what follows, I first describe the setup of the general model and highlight the simplifying
assumptions that I make in this paper. I then use this model to analyze the effects of having
a collateral requirement in an individual lending contract and in a joint liability group lending
contract. Finally, I discuss the theoretical findings and explain their relevance for understanding
the results of the framed field experiment.

2.1

General model setup

The general model is based on a standard single-period principal agent problem with moral hazard,
in which the lender maximizes its profits by offering a loan contract subject to a borrower incentive
compatibility constraint and a participation constraint. I assume there is one lender who offers a
loan contract K(r, C) to borrowers, where r is the interest rate and C is the collateral requirement.
In the simplified model, I assume that r and C are exogenously determined and only consider
the borrower’s maximization problem without regard to the lender’s response function. This is
consistent with the experimental setup, in which the contract terms are fixed, and it is consistent
with the reality of microfinance lending in the short run.
Under the incentive compatibility constraint, borrowers maximize expected utility E U (e|r, C),
by choosing an effort level, and taking the contract
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K(r, C) as given.

Rather than making the

required effort level a function of project size as in Stiglitz (1990), I assume project size to be fixed
and let agents choose the amount of effort to supply. Moreover, in the simplified model, I assume
borrowers are risk averse, such that U (π) = π. In the general model, I relax this assumption and
allow for risk averse borrowers.
Once the agent has chosen an effort level, she will undertake a risky, but potentially profitable
project, ℘, that yields a stochastic payoff of X. In the general model, payoffs are distributed
according to the CDF F (X|e) with corresponding density function f (X|e), and such that Fe (X|e) <
0, which captures first order stochastic dominance for higher effort. This implies that expected
returns are increasing in effort. In the simplified model, I only consider two states of nature,
success and failure, with the payoff being X in the event of success and zero if the project fails. By
increasing their effort, agents can influence the probability of success, p(e). I assume the relationship
is simply p(e) = e, which also implies that e ∈ (0, 1). To induce moral hazard, I assume that effort is
costly for the agent. In particular, I assume a additively separable utility function, in which utility
is penalized by a function d(e), which in the simplified model, I assume takes the form d(e) = 12 γe2 .
In order to study the effect on credit market participation, I assume that agents have the option
not to borrow and instead can work for a subsistence wage, which yields a fixed income of ω. This
is equivalent to the borrower participation constraint discussed above, which states that the lender
must offer a contract such that E U (e|r, C) ≥ U (ω).
Next, to capture dynamic incentives, I assume that borrowers are subject to a constant default
penalty, δ > 0. While it may be argued that the penalty depends on r and future expected effort,
my analysis does not depend on the form of δ, but simply on the fact that default is not costless to
the borrower.
Finally, I do not consider adverse selection as in Ghatak (1999) and van Tassel (1999), and I
abstract away from strategic default considerations (as in Besley and Coate, 1995), by assuming
borrowers will always repay their loans if they have the funds to do so. These assumptions are
consistent with the setup of the experiment, which only considers moral hazard in the sense of
effort diversion.

2.2

Individual lending under the basic model

To establish a baseline, consider first the case of self-financing. The agent’s expected payoff, less
the disutility of effort, is then:
1
E π i (ei ) = ei X̄ − γe2
2

(1)

To make the problem interesting, I assume that the disutility of effort is sufficiently large to
ensure an interior solution. In the case of self-financing, this only requires that γ > X; however,
under a loan contract, I must impose the following stronger assumption:
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γ > X̄ + δ

(2)

Moreover, I assume that the agent chooses to undertake the project instead of opting for the
subsistence wage. Given these assumptions, optimal effort can trivially be shown to equal e∗i,SF = X
γ
Now, consider the case of an individual liability loan contract, wherein the agent must borrow
the full investment amount from the lender in order to finance the project. Moreover, the borrower
is only responsible for repaying her own loan, i.e. there is no joint liability. The agent’s optimization
problem can be written as follows:

max0≤ei ≤1

E π i (ei |r, C) = ei (X̄ − r) + (1 − ei )(−C − δ) − 21 γe2i

subject to:

(3)

E πi (ei |r, C) − ω≥0

Given assumption 2, and assuming for a moment that the participation constraint holds, the
level of effort which maximizes expected income is:
e∗i,IL =

((X − (r − C) + δ))
γ

(4)

This result is consistent with that in Ghatak and Guinnane (1999), who show that optimal
effort is decreasing in the interest rate. However, it also shows that e∗i,IL is increasing in both the
collateral requirement and in the dynamic incentive. Hence, by imposing penalties for defaulting,
the bank can effectively reduce moral hazard.
Next, consider the effect on credit market participation. First, define ω
ei,IL ) = E π i (e∗i,IL |r, C),
or the highest possible subsistence wage such that the agent still chooses to borrow. Now, using
the envelope theorem, I can show that

ω
ei,IL
∂C

= −(1 − e∗i ) < 0. This finding implies that as the

collateral level increases, the agent would require a lower subsistence wage to still be enticed to
borrow. Hence, assuming some distribution of ω across the population, credit market participation
is decreasing in the collateral level. These findings can be summarized in the following proposition:
Proposition 1. Under individual lending with exogenous contract terms and risk neutral borrowers,
an increase in the collateral requirement will:
a) unambiguously increase the borrower’s optimal level of effort, and
b) unambiguously reduce credit market participation.
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2.3

Joint liability group lending under the basic model

Under the standard group lending model used by most microfinance institutions (MFIs), a set of
borrowers form a group and apply for individual loans from the bank. However, instead of borrowers
being liable for only their own loan, the joint liability clause in group lending specifies that all group
members are jointly responsible for repaying the loan. If the group as a whole fails to repay all the
individual loans, the bank will consider every member of the group to have defaulted. Moreover,
an individual borrower might have to default even if she would have been able to repay under
an individual liability contract. Similarly, an individual borrower who would not have been able
to repay under an individual liability contract might not default under group lending since other
borrowers might cover her liability in order to prevent the group from defaulting. The tradeoff
between these two mechanisms and their effect on repayments are discussed in Ghatak (1999).
Here, I consider a simplified version of the joint liability model, in which a group consists of
only two agents, and borrowers are randomly assigned to each other. In order words, groups
are not endogenously formed as in Ghatak (1999) and van Tassel (1999). Moreover, borrowers
simultaneously and non-cooperatively choose a level of effort, anticipating the level of effort that
the other will choose.
I also assume that there is some level of social collateral between the borrowers. In my model,
social collateral represents the disutility that a person incurs from causing another group member
to cover her loan, and in real life, this disutility can take several different forms. For example,
other group members may impose social sanctions on the non-paying member, such as refusing to
do business with her. Other forms include shame and public humiliation. For ease of analysis, I
express the social collateral as a monetary equivalent that is a linear function of the amount of
money that the other group member has to cover. In particular, I assume the social collateral cost
can be written as λ(r − C). Moreover, I impose the following restriction on λ, which implies that
the social humiliation of having your partner pay your loan is never negative or greater than the
monetary cost of paying it yourself1 .
0≤λ≤1

(5)

Now, consider the payoff of borrower i = 1 when entering into a joint liability group lending
contract with borrower i = 2. Note that in the case of two borrowers, there are four different
outcomes and thus four different payoffs for borrower 1:
1. Both borrowers have a successful project: π1,ss = (X̄ − r)
2. Borrower 1 is succeeds, borrower 2 fails: π1,sf = (X̄ − 2r + C)
1A

value of λ > 1 would be theoretically possible, but unlikely in most cases, as it implies that borrowers would
rather have paid the full interest amount under an unsuccessful project than to have the other group members cover
the loan.
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3. Borrower 1 is fails, borrower 2 succeeds: π1,f s = (−λ(r − C) − C)
4. Both borrowers fail: π1,f f = (−C − δ)
Borrower 1’s optimization problem now becomes:

max0≤e1 ≤1

E π 1 (e1 |r, C, ee2 ]2 ) =

e1 ee2 (X̄ − r)
+e1 (1 − ee2 )(X̄ − 2r + C)
+(1 − e1 )e
e2 (−λ(r − C) − C)
+(1 − e1 )(1 − ee2 )(−C − δ)

(6)

− 21 γe21
subject to:
E π 1 (e1 |r, C, ee2 ]2 ) − ω≥0
Here, ee2 represents the effort level exerted by borrower 2. Note that joint liability is complete,
that is, a borrower cannot choose to cover only a portion of her partner’s loan. Whereas some
models in the literature allow borrowers to choose the optimal level of joint liability (as in Ghatak
(1999), van Tassel (1999), and Katzur and Lensink (2012)), the idea of all-or-nothing joint liability
is consistent with practices among most MFIs.
Again, given assumption 2 and assuming both agents choose to borrow, the optimal effort for
agent 1 can be written as follows:
e∗1,JL =

(X̄ − (2 − (1 + λ)e
e2 )(r − C) + (1 − ee2 )δ)
γ

(7)

Similarly, for agent 2, the optimal effort level is given by:
e∗2,JL =

(X̄ − (2 − (1 + λ)e
e1 )(r − C) + (1 − ee1 )δ)
γ

(8)

In a symmetric Nash equilibrium, where both borrowers are identical, it must be that
e∗1,JL = e∗2,JL = eJL =

(X̄ − 2(r − C) + δ)
(γ − (1 + λ)(r − C) + δ)

(9)

Note first that social collateral λ has an unambiguously positive effect on optimal effort. This
is intuitive as increasing the penalty of default raises the cost of undersupplying effort for both
members. Next, consider the effect of the collateral requirement on optimal effort. Computing
∂e∗
JL
∂C

yields:
∂e∗JL
2γ − X̄(1 + λ) + (1 − λ)δ
=
∂C
(γ − (1 + λ)(r − C) + δ)2
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Given assumptions 2 and 5, it is trivial to show that

∂e∗
JL
∂C

> 0. Hence, the monetary collateral

has an unambiguously positive effect on effort.
Moreover, to study the interaction between social collateral and monetary collateral, I calculate
∂e∗
JL
∂C∂λ :

∂e∗JL
−((X̄ + δ)((γ − (1 + λ)(r − C) + δ))2 + 2(γ − (1 + λ)(r − C) + δ)(r − C))
=
∂C∂λ
(γ − (1 + λ)(r − C) + δ)4
It can be shown that

∂e∗
JL
∂C∂λ

(10)

< 0, which implies that the effect of the monetary collateral on

effort is decreasing in the level of social collateral. This suggests substitutability between social and
monetary collateral.
Finally, to study the effect of collateral on participation under a joint liability contract, define
ω
e1,JL = E π1 (e∗1,JL |r, C, e∗2,JL ). I have:
∂ω
e 1,JL
= (1 − e∗JL )e∗JL λ − (1 − e∗JL )2
∂C

(11)

This result implies that the effect of collateral on participation under joint liability is ambiguous
∂ω
e 1,JL
< 0. It is
∂C
∂ω
e 1,JL
ω
ei,IL
that ∂C
> ∂C
,

and depends on the level of social collateral among the borrowers. If λ = 0, then
also possible that

∂ω
e 1,JL
∂C

> 0, in particular if both λ and e∗JL are high. Also note

which implies that adding collateral to a joint liability contract reduces credit market participation
(or perhaps even increases participation) by a lesser amount compared to adding collateral to an
individual contract.
These findings can be summarized in proposition 2:
Proposition 2. Under joint liability group lending with exogenous contract terms and risk neutral
borrowers, an increase in the collateral requirement will:
a) unambiguously increase the borrower’s optimal level of effort, but:
b) the increase in optimal effort is decreasing in the level of social collateral. Moreover it will:
c) have an ambiguous effect on credit market participation, but the effect:
d) will be negative if λ = 0, and
e) may be positive for high values of λ and e∗JL , and
f ) any negative effect on participation will always be less than under an individual contract

2.4

Discussion of results

The results from this simple theoretical model suggest that under certain conditions, adding a
collateral requirement to a joint liability group contract could simultaneously increase both effort
and participation. Whereas under an individual contract, adding a collateral requirement would
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result in a tradeoff between increased effort and reduced participation, such a tradeoff may not be
necessary under a joint liability group contract. In particular, if there is a sufficiently high level
of social collateral in the group, and the probability of a successful outcome is sufficiently high,
adding a monetary collateral requirement may increase the borrower’s expected payoff, making her
more likely to borrow. At the same time, the collateral requirement will induce higher effort, which
in turn increases repayments. Hence, it is possible that a collateralized joint liability contract is
optimal both for the borrower and for the lender, relative to an uncollateralized contract.
While this simple model allows me to study the basic incentive mechanisms of different contracts, it is also based on several restrictive assumptions. In particular, the results depend on the
assumption of risk neutrality, which is strong, but nonetheless used in several similar theoretical
papers (see for example Che, 2002, Ghatak and Guinnane, 1999, and Besley and Coate, 1995).
However, by relaxing the assumption of risk neutrality and allowing for some heterogeneity in the
level of risk aversion among borrowers, the problem becomes non-tractable and the results turn
ambiguous. While the focus of this paper is not on solving the general model, the basic intuition
behind relaxing the assumption of risk neutrality is as follows. If borrowers are risk averse, the optimal effort level under a zero collateral requirement would be lower than in the model assuming risk
neutrality. However, the collateral requirement makes the bad outcome worse, which means that
the incentive effect of the collateral would be even stronger for a risk averse borrower. Therefore,
relaxing the assumption of risk neutrality would increase the magnitude of the effect of collateral
on effort. However, at the same time, risk averse borrowers would be more likely to choose the
subsistence wage, and hence, credit market participation would be lower.
In a separate paper, I use a simulation approach to extensively analyze the effect of allowing
for risk aversion2 . The focus of this paper, however, is to study the net effect on the behavior of
real borrowers using a series of framed field experiments, and the basic theoretical model presented
here helps provide some intuition for these results. Moreover, in contrast to the results emerging
from the general theoretical model, the findings of the framed field experiment do not depend on
the assumption on instrumental rationality. In that sense, the experimental approach allows me to
treat this as a behavioral finance problem.

3

Experimental Design and Data

To understand the behavioral effects of adding a collateral requirement to a joint liability group
contract, I conducted a framed field experiment, in which participants played a series of microfinance
games. Except as described in the previous section, these games closely resemble the theoretical
framework and allow me to separately identify the impact of dynamic incentives, joint liability and
the collateral requirement both on selection and on effort diversion. The sample consisted of 397
2 That

paper also studies the effect of allowing for endogenous contract terms and continuous project outcomes

10

sunflower farmers who, at the time of the study, were members of joint liability credit groups under
VisionFund Tanzania’s (VFT) lending program. The games were organized in sessions, and I invited
only members from the same VFT groups to join a single session. This is an important point, since
it allows me to harness the social collateral that already exists within the group. Moreover, it also
allows me to induce exogenous variation in social collateral as the experimental credit groups are
randomly created subsets of the real-life credit groups. As will become clear in the results section,
this is an important identification strategy which allows me to separately identify the decision to
borrow from the effort decision in the group lending games.
The following sections describe the games and the experimental procedures in detail.

3.1

The games

In each session, the participants played a series of four consecutive games, each of which consisted
of multiple rounds, where each round represents a lending cycle. Participants were told that they
have access to one acre of good-quality sunflower land, but that they do not have sufficient cash to
cultivate it unless they take out a loan. In each game and round, players were given the option to
take a loan, which would be automatically used to purchase all the inputs required for their plot.
For simplicity, the loan amount was fixed at Tsh 200,000 ($125) and the interest rate was 20%, so
full repayment equals Tsh 240,000.
If the participant chose to borrow, she would be able to realize a yield at the end of the round.
In order to capture all the dynamics of group lending with and without collateral, I assume three
states of the world: good, poor and very poor, which corresponds to a sunflower yield of 13 bags, 5
bags or zero bags, respectively. Each bag could be sold for Tsh 40,000, so the associated revenues
for each state were Tsh 520,000, Tsh 200,000, and zero, respectively. Note that full individual
repayment of the loan was only possible in the good state.
Moreover, each borrower would have to choose between three levels of effort diversion. A lower
level of effort diversion was associated with a higher probability of a good yield but also with a lower
guaranteed income, that was private and could not be used for loan repayment. This is consistent
with the idea that farmers who dedicate less time to their primary farming activities face a higher
risk of crop failure as they may be less prepared for adverse events, such as drought, floods or pests.
Instead, they can divert their effort towards less risky, but also less productive activities. While in
reality, such activities may include anything that yields a positive utility at a low risk, including
leisure or wage work, these are represented by wage employment at a local sunflower factory in my
experiment.
Table 1 shows the tradeoff between success probability and fixed income for each level of effort
diversion. This was phrased to the participants in terms of “farm days”, and each borrower would
choose either 1, 3 or 5 farm days. The realization of the project outcome for each participant was
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Table 1: Tradeoff between fixed income and probability of success for different levels of effort
diversion

determined by her drawing a ball from one of three bags, each representing a different number of
farm days.
The following sections describe each of the four games in detail.
3.1.1

Games 1 and 2: Individual lending

In the first two games, participants were offered individual lending contracts. In game one, there
were no dynamic incentives. As such, this game presents the participants with a choice of different
single-period lotteries, each representing a different tradeoff between risk and return, and can thus
be used to elicit participants’ risk preferences. A framed risk preference game was chosen over a
standard unframed game (e.g. Holt and Laury, 2002) for various reasons. First, playing this game
first would help familiarize participants with the game structure and would provide risk aversion
coefficients specifically relevant to a lending context. Second, the results from this game also allows
me to measure the effect of adding a dynamic incentive, as this game is essentially identical to the
second game, but without dynamic incentives.
In order to eliminate any potential first-round bias, I had the participants play three rounds of
the first game. In each round, the subjects first chose whether or not to borrow. Those electing to
borrow would then also choose a level of effort diversion before drawing a ball from a bag to reveal
the outcome. An individual i’s net payoff in round t, can be expressed as:
πIL,i,t,s = max(Xs,i,t − r, 0) + wi,t

(12)

Here Xs,i,t is the farm revenue for outcome s, r is the interest rate, and wi,t is the wage income.
Table 2 shows the net payoff for each choice and each outcome. The last two columns also display
the expected payoff and the associated CRRA risk aversion range for each choice. The CRRA
upper (lower) bounds are calculated by finding the CRRA coefficient that makes the expected
utility, based on the CRRA utility function3 , equal between a given choice and the choice that is
only slightly less (more) risky but that yields a lower (higher) return. As expected, not borrowing
3 U (c)

=

1
if
(1−γ)c(1−γ)

γ > 0 and γ 6= 1 and U (c) = ln(c) if γ = 1, where γ is the CRRA coefficient
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Table 2: Payoffs and associated CRRA ranges for various choices in the framed risk preference
game

is the safest option, and for borrowers, riskiness is decreasing in effort diversion.
The second game was identical to the first, except that participants who defaulted in a given
round were denied a loan in all remaining rounds. Moreover, participants played this game for
seven rounds instead of three.
3.1.2

Games 3 and 4: Joint-liability group lending

In the joint-liability group lending games, participants were first asked to indicate whether or not
they wished to borrow. Their decision applied to all rounds, so that switching between borrowing
and not borrowing throughout the game was not possible. Those participants choosing to borrow
were randomly assigned into groups of either two or three members, depending on the number of
total borrowers4 . Just as in the individual lending games, borrowers would privately choose a level
of effort diversion. However, the joint liability clause required success borrowers to cover the loans
other group members who were unable to repay their own loans. While the borrowers’ choices were
private information, their outcomes were revealed to the other group members. This is consistent
with reality, in which community members can monitor each other’s output but not the level of
effort supplied.
The only difference between game 3 and 4 is the addition of a 20% collateral requirement in
game 4. In particular, those electing to borrow would have to pledge TSh 40,000 in each round.
In order to closely simulate the real effect of collateral, I made the participants complete a simple
4 Allowing

the group size to change was necessary in order to ensure that all borrowers were part of a group
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activity at the beginning of the session, for which they could earn the required collateral amount.
This was intended to give the participants a sense of ownership over these earnings, so that the
prospect of losing them in the collateral game would closely resemble the risk of losing their own
savings.
In all the joint liability games, the net payoff in round t for borrower i is calculated as follows:





1
πJL,i,t = max 
n
Xs,i − r − P

n
X

Pj

j=1


max (r − Xs,j + C, 0) , −C 
 + wi,t

(13)

j=1

Where Xs,j is the farm revenue for group member j, n is number of joint liability group members,
C is the required collateral amount (zero in game 3, TSh 40,000 in game 4), and Pi is a binary
indicator of partner j’s ability to repay her own debt obligation (Pi = 1 if Xs,j − r + C ≥ 0 and
Pi = 0 otherwise).
Just like in game 2, the joint liability games had dynamic incentives. However, the group
would only default if the total farm revenue of the group was insufficient to cover the group’s debt
obligation. Moreover, if the group defaulted, all group members would be excluded from lending
in any remaining rounds and would be forced to choose the no-borrow option. To ensure that the
dynamic incentives were sufficiently strong, participants played this game for seven rounds.

3.2

Experimental procedures

The experiments took place in March and April, 2014 in the rural villages near the town of Singida,
Tanzania. I constructed the sample by randomly selecting among Visionfund Tanzania’s established
credit groups in the administrative areas of Mtinko, Kinampanda and Kisiriri. Only groups that had
nine or more members were included, and if the group had more than fifteen members, I randomly
chose fifteen members. Game trials were conducted with graduate students in Davis, CA, and I
pre-tested the experiment with VisionFund credit groups that were not included in the final sample.
The sampled members from a single group were all invited to join an experimental session, and
I conducted two sessions per day, each lasting between 3 and 3.5 hours. To give the participants
ownership of the amount that might be pledged as collateral in game four, I asked them to complete
a simple activity at the beginning of the session, for which they could earn Tsh 1,000. This activity
consisted of separating maize from beans that had been mixed together in a cup, and those who
completed it within five minutes received their winning in cash immediately. Due to the triviality
of this task, everyone in the sample successfully completed it and received their TSh 1000.
After being introduced to the basic setup, the participants played the four games described
above, followed by a household survey and a social networks survey. All instructions were presented
in Swahili with the aid of a posterboard displaying the payoffs and probabilities associated with
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each choice (see Appendix A.1 for an English version of this board). At the beginning of each
session, participants were provided with game sheets, on which the enumerators would record their
decisions, outcomes, payoffs and default status after each round. As part of the introduction, all
participants were given a chance to practice drawing balls to familiarize them with the probabilities
associated with each choice. Moreover, at the beginning of each game, they would first play one
non-incentivized practice round5 , before moving on to the actual game.
To ensure the anonymity of participants’ effort diversion choices, I had set up three privacy
stations that were each attended by an enumerator. At each station, there were four bags, one for
each effort diversion choice and one for the no-borrow decision. Each of the three “borrowing bags”
contained ten green, yellow and red balls, where a green ball indicates a good crop, an orange ball
a poor crop and a red ball a very poor crop. The ratio of green to yellow and red balls in each bag
corresponded to the probabilities listed in table 1. The no-borrow bag contained ten blank balls. A
label showing the ratio of balls and the payoffs for each ball color was clearly printed next to each
bag.
During the individual lending games, the enumerator would ask before each round whether the
participant would like to borrow. If the participant answered affirmatively, she was asked to choose
a level of effort diversion and then to draw a ball from the corresponding bag. For the joint liability
group games, the participants would make their borrowing decision for the entire game. Those who
elected to borrow were then randomly divided into groups of two or three, and were asked to choose
a level of effort diversion in each round. In order to ensure that decisions were not affected by a
preference for a short playing time, non-borrowers were asked to draw a ball from the no-borrow
bag. Moreover, in the group lending games, each borrower received information about the draws
of the other group members but not about their effort diversion choices.
In most of the sessions, I played the games in the order 1-4. While it might have seemed useful to
randomize the order to control for any potential ordering effect, this would be difficult to implement
due to the complexity of the contract features and the fact that playing the games in their natural
order made it easier for participants to understand the concepts.
In order to incentivize careful game play, I paid participants in cash based on their earnings
from a randomly chosen round in a randomly chosen game. The game earnings from the chosen
round were divided by a factor of 40 to compute actual cash payouts. If the collateral game was
chosen, and the participant had lost her collateral in the selected round, I would collect the Tsh
1,000 she earned at the beginning of the session. Total payouts, including a show-up fee of Tsh
1,000, ranged from Tsh 1,000 ($0.63) to Tsh 13,000 ($6.88), with an average payout of Tsh 5,300
($3.32).
5 In

the second game, they played two practice rounds to make sure they understood the dynamic incentives.
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4

Empirical strategy and results

4.1

Participant characteristics

Table 3 displays the descriptive statistics for the participants in the sample. The average participant
is 41 years old, comes from a household of six members and owns almost 8 acres of land, of which
2.5 acres was dedicated to sunflower during the previous season. Note that most participants are
literate (96%) and that the gender balance is fairly even (54% males). The use of fertilizer is quite
uncommon with only 10% of the sample indicated having used fertilizer during the previous season.
The average VFT group size is 12 members, and each member borrows on average slightly less
than Tsh 250,000 ($150). As many as 76% of group members are currently subject to a collateral
requirement in their VFT lending group, and the average collateral amount is almost Tsh 40,000
($25). This implies a collateral requirement of roughly 16%, which is slightly less than the actual
requirement of 20% that VFT has imposed on some groups. Interestingly, a very large fraction of
participants (72%) prefers a collateral requirement over no such requirement. This suggests that
borrowers believe the collateral requirement will incentivize good behaviors among the other group
members.
While the experimental games data are analyzed in further detail in the following sections, note
that the percentage of participants who choose to borrow is much lower in the joint liability group
games (games 3 and 4) than in the individual games (games 1 and 2). Moreover, the number of
farm days chosen seems to increase with both the addition of the dynamic incentives, the joint
liability clause and the collateral requirement. As expected, repayments are also much higher in
the joint liability group games, and the highest repayment rate is observed in the group game with
a collateral requirement (game 4).

4.2

Distribution of choices

To gain some intuition, consider first the distribution of participants’ choices for the different
games. Figure 1 shows the percentage of participants, who chose not to borrow (coded as ’0’,
and represented as a bar graph), and the percentage of borrowers who chose 1, 3 or 5 farm days
(represented as a connected-line histogram in the same plot), in each game. The green dashed
line and leftmost bar represent the individual borrowing game without dynamic incentives, while
the individual borrowing game with dynamic incentives is displayed as the red dotted line and
second bar from the left. The joint liability group lending games, without and with the collateral
requirement, are represented by the blue dash-dotted line and third bar from the left, and the
orange solid line and rightmost bar, respectively.
As can be gleaned from the plot, the addition of dynamic incentives to an individual lending
contract appears to reduce effort diversion among borrowers but does not seem to affect borrowing
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Table 3: Summary statistics
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Figure 1: Connected-line histogram of participant choices in each game. The green dashed line
and leftmost bar represent the individual borrowing game without dynamic incentives, while the
individual borrowing game with dynamic incentives is displayed as the red dotted line and second bar
from the left. The joint liability group lending games, without and with the collateral requirement,
are represented by the blue dash-dotted line and third bar from the left, and the orange solid line
and rightmost bar, respectively.

rates. Moreover, moving from an individual lending contract to a joint liability contract results
in significant credit rationing, but does not seem to substantially affect borrowers’ desired effort
diversion levels. Finally, adding a collateral requirement to a joint liability group contract deters
even more people from borrowing, but those who choose to borrow are more likely to pick the
maximum number of farm days.
To further understand the effect of the collateral requirement on people’s borrowing and effort
diversion choices, consider the transition matrix of choices between game 3 and game 4 (Table 4).
Again, number of farm days represents the average across all rounds and has been rounded to the
nearest integer. Two immediate patterns emerge. First, those people who chose to borrow in both
rounds generally increased their number of farm days under the collateralized contract. Only a
small fraction of borrowers reduced their level of farm effort between game 3 and 4. Second, 35
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Table 4: Transition matrix showing the percentage of participants who made the given choices (on
average across all rounds, rounded to nearest integer) between game 3 and game 4

out of 244 borrowers in game 3 (14%) self-select out of borrowing when the collateral requirement
is added, and thus is a crude estimate of the number of people who are risk-rationed. Third, 14
out of the 62 non-borrowers in game 3 (23%) switch to borrowing under the collateralized contract.
These are likely people who were concerned about the cost of joint liability, but who believed the
collateral requirement would help partially offset this cost.
The next sections provide a more rigorous statistical approach to analyze the effect of the
collateral requirement.

4.3
4.3.1

Empirical specification and results
Econometric model

In this section, I develop an empirical approach for estimating the effect of the collateral requirement
under joint liability group lending. Since all participants played all the games, I can uniquely
identify the effect of dynamic incentives, joint liability and the collateral requirement. Consider
first a simple OLS model of number of farm days on dummies for the various treatments:
D̃git = α0 + α1 DI g + α2 JLg + α3 C g + α4 Sgi + α5 Xi + Rt + git

(14)

Here, D̃git ∈ 1, 3, 5 is defined as the number of farm days chosen in game g by individual i in
round t for borrowers only. DI g is a dummy variable that equals 1 in the games with dynamic
incentives (games 2, 3 and 4), JLg is a dummy for joint liability treatment (games 3 and 4), and
C g is a dummy equaling 1 for the collateral requirement game (game 4). Sgi is an index of the
level of social collateral in the group, as indicated by participant i in game g. It is calculated as
participant i’s average number of “positive” network links towards to other group members minus
the number of “negative” links in game g. A “positive” link means answering “yes” to either of the
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first 6 questions of the social network survey, while a negative link means answering “yes” to the
last question. A listing of the social networks questions can be found in Appendix A.2. Finally, Xi
is a vector of individual characteristics, such as age, gender and land holdings, and Rt is a round
fixed effect.
This specification has several issues. First, the number of farm days chosen is only observed for
those participants choosing to borrow, which introduces a potential selection problem. In particular,
I estimate E[D̃git |Bgit = 1] where Bgit is a dummy variable indicating whether the person chose to
borrow. One possibility would be to argue that non-borrowers essentially choose zero farm days,
which would allow me to estimate the model on the full sample. However, this idea assumes that the
same latent variable drives both the borrowing decision and the effort diversion decision. While this
is likely to be true in the individual lending game with no dynamic incentives, it is probably a false
assumption in games with dynamic incentives, joint liability or collateral. This is due to the fact
that moving from borrowing with a high level of effort diversion to not borrowing is discontinuous
in the probability of success. Hence, factors that are affected directly by the probability of success,
such as the ability to borrow in the future, and loss of social or monetary collateral will affect
the effort diversion decision differently than the borrowing decision. For example, a person with
a strong sense of social responsibility may be less likely to borrow under a joint liability contract
because she is concerned about imposing a cost on the other group members. However, if the same
person chooses to borrow, she may be less likely to divert effort away from her farming activities
as doing so will increase the chance that other members have to cover her loan repayment.
Another possibility is to correct for the potential selection bias by estimating a Heckman (1979)
selection model. In particular, I estimate the following two-stage model:
Bgit = β0 + β1 JLg + β2 C g + β3 GSi + β4 Xi + β5 γ̂i + R1t + ugit

(15)

D̃git = α0 + α1 JLg + α2 C g + α3 Sgi + α4 Xi + α5 γ̂i + R2t + αλ λgit + git

(16)

where λgit is the inverse mills ratio from the first stage regression. The exclusion restriction,
GS i , is a measure of the expected social collateral across all the session participants, as viewed by
participant i. It is defined as in the same way as Sgi , except that the index is averaged across all
session participants instead of just the group members in the game. Since participants only observe
average social collateral in the session when making the borrowing decision while the actual social
collateral is revealed once groups are formed, GSCi should be a valid instrument. In particular,
GSCi affects the decision to borrow, but does not influence the level of effort diversion, except
through the inverse mills ratio. Finally, γ̂ is an estimated measure of risk aversion based on game
1. In particular, I first convert the number of farm days chosen in each round in game 1 to a
level of CRRA risk aversion, using the middle point of the risk aversion range associated with each
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particular choice and assuming that the lower bound is RA = 0 and the upper bound is RA = 3.5.
Hence, the associated levels of risk aversion for 0, 1, 3 and 5 farm days are 3, 1.705, .63 and .185,
respectively. I then compute participant i’s average level of risk aversion across all three rounds
as:γˆi = E[RAit ]. This also implies that equations 15 and 16 must be estimated using data from
games 2 through 4 only.
A second potential problem with specification 14 is that the effort diversion variable is not
continuous but rather a discrete representation of latent effort. I therefore also estimate an ordered
probit model in the second stage. While the interpretation of the coefficients is less straightforward
than in a linear model, I will report the marginal effects on the probability of choosing 5 farm days.
Finally, the models presented so far assume that the error terms for the different games are
drawn from the same distribution. To allow for the possibility that the error terms come from
different distributions, I estimate separate models for each game, and then calculate the implied
effect of the joint liability and collateral treatments. This approach has the advantage of being
more flexible, but comes at a cost of less efficient estimates. In particular, I estimate:
B2it = β2,0 + β2,1 Xi + β2,2 γ̂i + R2,1t + u2it

(17)

D̃2it = α2,0 + α2,1 Xi + α2,2 γ̂i + R2,2t + α2,λ λ2it + 2it

(18)

Bgit = βg,0 + βg,1 Xi + βg,2 γ̂i + βg,3 GSi + Rg,1t + ugit

(19)

D̃git = αg,0 + αg,1 Xi + αg,2 γ̂i + αg,2 Sgi + Rg,2t + αg,λ λgit + git

(20)

for game 2, and

separately for g ∈ 3, 4. Then, to estimate the effect of adding joint liability (β4 and α4 , on
selection and farm days, respectively) and collateral, (β5 and α5 ) I compute β4 = E[B̂3it ] − E[B̂2it ],
β5 = E[B̂4it ] − E[B̂3it ], α4 = E[D̂3it ] − E[D̂2it ], and α5 = E[B̂4it ] − E[B̂3it ] and then perform a t-test
on the difference in means to test for significance.
4.3.2

Results

Table 5 shows the results of estimating equations 15 and 16 assuming that the dependent variable
is either continuous or a multinomial ordered choice variable. Consider first the effect on the
decision to borrow. The primary coefficient of interest is that on the collateral requirement, which
is negative and significant in all three specifications, implying that a collateral requirement pushes
people out of lending. This finding suggests that the risk rationing effect is stronger than the
effect of reduced joint liability within groups, and may be driven by the fact that people have a
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Table 5: Heckman and Heckman ordered probit regression results. Cluster robust standard errors
in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1
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strong negative aversion to losing their collateral. In particular, adding collateral to a joint liability
contract reduces the probability of borrowing by between 6 and 10 percentage points, depending
on the specification. As expected, the coefficient on the imputed risk aversion variable is negative
and highly significant. More risk averse borrowers, i.e. those who are more likely to not borrow
or to divert effort in the first game, are less likely to borrow in all the other games. Next, the
coefficient on the expected social collateral of the group, which was used as the instrument in the
first-stage regression, is positive but only significant in the individual fixed effects model. Hence, a
higher level of perceived social collateral in the session increases the probability of borrowing. This
is consistent with the idea that people are reluctant to entering into groups with people whom they
either do not know or do not trust. It may well also be a manifestation of their concerns about
their actual real-world credit groups. For example, a VFT credit group member who perceives
the social collateral in the VFT group as being low may also have concerns about entering into a
joint liability contract in the game with a subset of these members. Finally, the addition of joint
liability to a contract significantly reduces the probability of borrowing. Again, this indicates that
people perceive joint liability as a cost and is consistent with previous findings suggesting that joint
liability contracts are prone to free-riding and collusion (Gine et al., 2009; Laffont and Rey, 2003).
However, as I demonstrated above, this negative effect can be partially offset by the prospects of
sufficient social collateral within the group.
Next, consider the effect on effort diversion. As predicted by the theoretical model, the coefficient
of the collateral requirement is positive and significant across all specifications. In particular, the
addition of a collateral requirement to a joint liability contract increases the number of farm days
by .17 assuming a linear model. Not surprisingly, the effect of risk aversion is negative and highly
significant, as risk averse borrowers are more likely to choose the safer borrowing options which
coincide with a higher level of effort diversion. The joint liability coefficient is not significant in
any of the specifications, and is slightly positive in the linear model and slightly negative in the
ordered probit model. This result suggests that joint liability by itself does not incentivize great
effort. Instead, the level of social collateral within the group is what determines the expected level
of effort diversion that borrowers will choose, as indicated by a positive and significant coefficient
on the social collateral index variable. This result is consistent both with the theoretical findings
in this paper and with those in Besley and Coate (1995), who show that social collateral among
group members can mitigate the negative effect of joint liability on repayments.
Finally, table 6 shows that results of estimating separate models for each game. While the
standard errors are slightly higher due to the efficiency loss, the results are mainly the same, and
the key coefficients are both significant and similar in magnitude.
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Table 6: Regression results, separate models for each game. Cluster robust standard errors in
parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1
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Table 7: Heckman regression results with collateral/social collateral interaction. Cluster robust
standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1
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4.4

Complementarities between social and monetary collateral

While social collateral and monetary collateral may separately have a positive effort on effort, it is
possible that one might simply substitute for the other. For example, if transferring some of the
risk back to each individual makes borrowers less concerned about having the other group members
cover their loans, the full effect of the monetary collateral may not materialize. This was indeed
the hypothesis suggested by the theoretical model. In particular, the model shows that the positive
effect of collateral on effort decreases as the social collateral in the group grows stronger.
To test this hypothesis, I add an interaction term between the social collateral index and the
collateral requirement dummy to equation (15). A negative coefficient on this interaction term
would suggest that social collateral and monetary collateral are substitutes, while a positive sign
would indicate that there are complementarities between the two.
Table 7 shows the results of estimating equations 15 and16 with this interaction term. Contrary
to the predictions of the theoretical model, the coefficient on the interaction term is positive, although not significantly different from zero. This surprising result suggests that monetary collateral
does not crowd out social collateral but may instead complement it. One possible explanation for
this result is that the disutility borrowers derive from having other group members cover their loans
is nonlinear in the amount covered. In particular, simply the idea that someone else in my group
would have to repay part of my loan, regardless of the amount, is a sufficient incentive for me to
divert less effort.

4.5

Effects on repayments

While the effects of collateral and joint liability on effort diversion are interesting from a theoretical perspective, these numbers are less useful to microfinance practitioners. Lenders are mostly
concerned with repayments and may be deterred from lending altogether if expected defaults are
sufficiently high. Moreover, increasing repayment rates could also help reduce interest rates in the
long run, especially if banks operate in a competitive environment. This, in turn, would increase
expected incomes for borrowers and could enhance credit market participation.
To empirically test the effect of a collateral requirement on repayments, I estimate the following
set of equations, where Rgit is a dummy indicating loan repayment for individual i in game g and
round t.
Bgit = β0 + β1 JLg + β2 C g + β3 GSi + β4 Xi + β5 γ̂i + R1t + ugit

(21)

Rgit = α0 + α1 JLg + α2 C g + α3 Sgi + α4 Xi + α5 γ̂i + R2t + αλ λgit + git

(22)

Table 8 shows the results of estimating this model assuming a probit structure. As expected,
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Table 8: Heckman regression, effects on repayments. Cluster robust standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1
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Figure 2: Simulated repayment rates based on estimates from ordered probit model results from
table 5

joint liability has a large, positive effect on repayments; however, neither the collateral requirement
nor the level of social collateral has statistically significant coefficients. While this may seem
surprising given the previous findings, recall that in the current experimental setup, repaying a
loan is not a choice but rather an indirect consequence of effort diversion and contract features.
In particular, repayments are determined by the random draws of each group member and by the
presence of joint liability or a collateral requirement. Although individuals can affect the probably
of default through their effort diversion choices, the realized repayments will be a noisier signal and
the coefficients on the covariates will have larger standard errors. However, given the estimates
from the effort diversion model and knowledge of the contract features for each game, it is possible
to simulate expected repayment rates.
Figure 2shows how expected repayments vary with the level of social collateral in the group for
a joint liability contract without collateral (blue dashed line) and with collateral (red solid line).
This graph makes it clear that the collateral requirement indeed increases repayments, and that
order of magnitude is roughly one to two percentage points. While this may seem small, it could
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potentially have large impacts on an MFI’s portfolio at risk. For example, a one-percentage point
increase in repayment rates could reduce the portfolio at risk by as much as 20% if repayment rates
are currently around 95%.
It is further possible to decompose the total effect of a collateral requirement into a “contract
effect” and an “incentive effect”. The “contract effect” represents the direct impact on repayments
due to the transfer of a portion of the liability from the lender to the borrower, but given the same
level of effort. This effect is represented by the green dotted line, which shows that only a slightly
larger fraction of groups are able to repay as a direct consequence of having a “collateral cushion”.
The difference between the red solid line and the green dotted line is the “incentive effect”, which
represents the increase in repayments due to higher induced effort. As is clear from the graph, the
incentive effect largely accounts for the increase in repayments due to a collateral requirement.

5

Conclusion

Joint liability group lending has been viewed as a solution to several problems in microfinance,
including high monitoring costs, moral hazard and adverse selection. Yet, empirical evidence has
failed to demonstrate a clear advantage of group lending contracts relative to individual contracts.
In this paper, I propose an alternative contract design which aims to combine the incentive effects
of an individual contract with the social collateral and insurance effects of a joint liability contract.
In particular, I demonstrate both by the help of a theoretical model and the use the data from
a framed field experiment that adding a modest collateral requirement to a joint liability group
lending contract reduces effort diversion among borrowers and helps increase repayments without
compromising the effect of the social collateral in the group. However, such a requirement also
results in increased risk rationing, as for some people, the risk of losing their collateral outweighs
the potential reduction in joint liability cost of borrowing.
A collateral requirement in group lending is not a new idea. Microfinance lenders commonly
ask borrowers to pledge personal belongings or land as collateral, and some, including VisionFund
Tanzania, require that borrowers post a modest (10-20%) monetary savings collateral in order to
qualify for a loan. Despite this, no research has studied the effect of such a collateral requirement
in a group lending context. While the effect of a collateral requirement is individual lending is
straightforward, it is far more complex under group lending due to the effect on the cost of joint
liability and its possible interaction with social collateral. To my knowledge, this is the first paper
to analyze the effect of collateral in a group lending context.
If true, the findings of this paper may have important implications both for social welfare and
for microfinance practitioners. Since greater effort is associated with higher expected returns for
borrowers and lower default rates for the lender, a full-effort equilibrium is optimal both from a social
perspective and from the bank’s standpoint. Although this is a result of the experimental setup, it
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is also likely to be the case in a real-world lending environment, as farming is considered a high-risk
high-return activity. Hence, the reduction in effort diversion due to the collateral requirement is
likely to have a positive effect on social welfare. My results thus suggest that MFIs should consider
introducing a modest savings collateral requirement is areas where people can afford to do so and
in cases where the MFI is facing capacity constraints. In areas where people are too poor to post
collateral, I would expect a collateral requirement to result in a modest increase in rationing.
Finally, while these results hold in a framed field experiment, the external validity of these
results has yet to be confirmed. Hence, further research should focus on how to test whether my
hypotheses hold true in a real micro-finance setting. This may be done for example through a
randomized control trial.
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IDEI Working Papers 122, Institut d’Économie Industrielle (IDEI), Toulouse.
[18] Laury, Susan K. 2005. “Pay One or Pay All: Random Selection of One Choice for Repayment.”
Andrew Young School of Policy Studies Research Paper 06-13.
[19] Morduch, J. (1999). “The Microfinance Promise.” Journal of Economic Literature 37(4): 15691614.
[20] Stiglitz, J. E., and Weiss, A., 1981. “Credit Rationing in Markets with Imperfect Information.”
American Economic Review 71 (3) (June): 393-410.
[21] Stiglitz, Joseph E. 1990. “Peer Monitoring and Credit Markets.” World Bank Economic Review,
4(3): 351-66.
[22] Van Tassel, Eric, 1999, “Group Lending under Asymmetric Information,” Journal of Development Economics 60 (1999):3-25.
[23] Wydick, B. (1999). ‘Can social cohesion be harnessed to mitigate market failures? Evidence
from group lending in Guatemala.’ ECONOMIC JOURNAL, vol. 109 pp. 463-75.

31

Appendix A.1: Posterboard

Appendix A.2: Social networks questions
1. Are any of these people in your closest family (spouse, children, parents)?
2. Are any of these people a close relative (aunt/uncle, cousin, niese/nephew)?
3. Which of these people do you consider to be your close friends?
4. Which of these people have you spoken to in the past week (except for today)?
5. Which of these people would you feel comfortable leaving your child with?
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6. Which of these people did you NOT know well before joining the credit group?
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