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Abstract
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1 Introduction

Microfinance has attained prominence as a high profile tool for poverty alleviation. Yet,

microfinance still remains synonymous with micro-credit, as it was three decades ago

and ignores the role of saving in poverty alleviation. Implicitly, this accepts the view

that credit is the root cause of poverty and relaxing credit-constraints would allow poor

to people to help themselves out of poverty. This papers attempts to break out of this

intellectual brace and explore the institutional design of a microfinance institution that

uses a two-pronged approach to alleviate poverty, i.e., offering both saving and credit

opportunity to its clients.

The empirical evidence suggests that savings is equally important tool of poverty

alleviation. Burgess et al. (2005) examine whether the state led expansion of credit and

saving facilities led to reduction of poverty in India and find that 1 percentage point

increase in the share of credit disbursed by rural branches reduce rural poverty by 1.52

percentage point while 1 percentage point increase in the share of saving held by rural

branches reduce rural poverty by 2.22 percentage point.

Introducing savings in microfinance is not trivial. A microfinance client can either be a

net borrower or a net saver. The poor save very small amounts. The conventional banking

mechanism of accepting saving deposits and lending it on to the financial markets in this

case would result in very low rates of return on saving due to high transactions cost.

Deaton (1992) suggests that the poor may have a relative high rate of time preference

and thus choose to save only when offered a sufficiently high returns on savings. In this

paper, we suggest a very specific mechanism of incorporating savings in microfinance that

would dramatically reduce the transaction cost of offering saving opportunities and result

in relatively high rates of return for the saver. Concomitantly, this mechanism would also

reduce the information cost associating with offering credit to the borrowers.

The paper contributes to the microfinance and informal finance literature in the three

distinct ways.

1. Saving and Credit in Microfinance: Hitherto, only borrowing opportunities for the

poor have explored in the microfinance literature.1 The paper examines the efficacy

of reducing poverty through the two-pronged approach of offering both savings and

credit opportunities to the poor. In pursuit of this objective, the paper explores

the institutional design implication of offering both saving and credit and the find

that they can play a complementary role.

1Papers like Besley et al. (1993a) and Besley et al. (1993b) touch upon saving in the ROSCA literature
but do not discuss poverty alleviation. Basu (2009) has explored the issue of borrowing and saving in
ROSCAs with time-inconsistent agents.
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2. Wealth Thresholds: Even though the wealth thresholds associated with accessing

credit markets has been extensively explored in the form of minimum collateral

requirements, wealth threshold for accessing saving opportunities has not been ex-

amined in the literature. This paper explicitly models wealth threshold associated

with accessing savings and credit opportunities in the context of microfinance.

(a) There has been an implicit assumptions in the papers like Aghion and Bolton

(1997), Piketty (1997) and Matsuyama (2000) that model the financial markets

explicitly that there are wealth threshold that need to be crossed for borrower

but no wealth threshold for becoming a saver. In contrast, Besley (1995) ex-

tensively discusses the issue of the poor having almost no saving opportunities

from an empirical perspective. Implicit within this analysis is the notion that

there is some wealth-threshold below which agents do not save.

We explicitly model one way in which these threshold for savings may emerge

if microfinance institutions offer agents saving opportunities by allowing them

to acquire a stake in a specific borrower’s project. This gives the saver an

incentive to monitor the borrower. The wealth threshold for savings emerge if

monitoring is costly. More generally, in conventional financial markets, trans-

actions cost associated with handling the small savings of the poor often leads

to formal financial institutions implicitly or explicitly discouraging the poor

from saving in their institutions.

(b) The papers in the literature assume that microfinance offers collateral-less

loans contracts. Collateral-less loans is certainly a rhetoric widely associated

with microfinance.2 There is no empirical proof that microfinance institutions

actually lend without collateral. In practice often the microfinance institutions

find deceptive mechanisms to acquire some collateral.3 Aniket (2006) docu-

ments how the mechanisms microfinance lenders in India use to secure some

form of collateral.

An alternative approach to model the microfinance institutions would be to

start agnostically, without imposing the assumption that microfinance insti-

tutions lend with a zero collateral requirement. This approach will entail

explicitly modelling how the microfinance reduces the collateral requirements

2Collateral-less loans shut down one avenue that the lender has of aligning the agent’s interest with
her own interests. Aniket (2009) shows that the information problem just gets displaced to another
dimension where project productivity becomes a potential source of rent and only projects beyond a
productivity threshold get financed by the microfinance institutions.

3A widespread practice is asking the savers to deposit their first instalment on the day loan is dis-
bursed.
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for loans. In line with this approach, we explicitly model how offering sav-

ing opportunities within group lending microfinance institutions potentially

reduces the wealth threshold for borrowing.

3. Beyond Joint-Liability: The group-lending literature in microfinance has exten-

sively explored joint liability contracts, where a jointly-liable group of poor individ-

uals are more credit-worthy than they are individually.4 This paper tries to redefine

the concept of group-lending and move away from the concept of joint liability. Here

the group is not credit worthy because of the usual reasons of joint liability. The

group, as a collectively entity, is more credit-worthy because the saver in the group

is given explicit incentives to monitor the borrower. The incentives to monitor are

embedded in the contract the group is offered.

In a conventional model of capital market, the financial institutions have a compara-

tive advantage over the individual saver in their ability to monitor the borrowers. Con-

sequently, the savers deposit their saving into the financial institution and the financial

institution in turns lend it out to the borrowers.

In rural financial markets, the financial institution maybe able to find potential savers

that are socially networked to the borrowers. The potential individual savers may have

a comparative advantage over the formal financial institutions (a microfinance organisa-

tion) in monitoring the borrower. Consequently, it may not be optimal for the formal

financial institution to play the same role it plays in conventional financial markets.5 The

microfinance organisation could give the borrowers and savers incentives to match within

groups with contracts that give the savers explicit incentives to monitor the borrowers

within the group.

1.1 Background Literature

Microfinance has almost always been synonymous with microcredit. This is true both in

the mainstream media as well as the economics literature on microfinance. There is an

implicit assumption that allowing the poor to borrow their way out of poverty is optimal.

Savings and credit may have synergies in terms of poverty alleviation. According to

Armendáriz de Aghion and Morduch (2005, pp.172), the microfinance practitioners are

coming around to the view that the two approaches, i.e., the saving and credit approaches,

may be complementary. As far as we are aware, this is the first paper that attempts to

4In joint liability loan contract, a borrower’s loan repayment is contingent on not just her own project
outcome but also on her peer’s project outcome.

5This is assuming that the credit constrained borrowers that can be directly monitored by individual
savers have a higher marginal productivity of capital than the borrowers in the global asset market.
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look at implications of offering saving opportunities on the internal design of a group

lending microfinance institution.

The microfinance institutions are often criticised for not reaching the poorest of the

poor (Morduch (1999)). The theoretical literature in microfinance has side-stepped this

issue by assuming that the microfinance institutions lend without asking for any collat-

eral. There has been no effort to show that the mechanisms employed by microfinance

institutions in practice like group lending, cross-reporting (Rai and Sjöström, 2004), se-

quential lending (Roy Chowdhury (2005) Aniket (2009)) actually drive down the wealth

threshold required to access financial services.

Based on a case study (Aniket, 2006), we delineate a particular mechanism through

which microfinance institutions could offer saving opportunities whilst lending to groups.6

We show that this mechanism could potentially allow the microfinance institution to sig-

nificantly decrease the minimum wealth threshold required to access the financial services

offered by it.

There are very clear information problems associated with lending to the poor. Their

lack of collateralisable wealth means that these information problems are expensive to

solve in terms of economic rents. Conversely, a microfinance institution can easily offer

saving opportunities to the poor. There is no information problem associated with offering

saving opportunities. Further, it can use these small savings to make the savers an equity

investor in the borrower’s project. This would give the savers the incentive to monitor

other borrowers locally. In return the savers would get a higher return on their savings

which compensates them both for their monitoring efforts and their opportunity cost of

capital. Consequently, offering saving opportunities gives the microfinance institutions a

way to alleviate the information problem associated with lending.

The literature on microfinance has hitherto almost exclusively focussed on mecha-

nisms that allow the wealth-deprived (collateral-deficient) individuals to (only) borrow

in jointly liable groups. The liability the borrowers bear for each other within the group

compensates for their lack of ownership of stock assets which could serve as collateral.7

The literature, with the exception of Banerjee et al. (1994), has ignored the implication

of offering saving opportunities within the group lending mechanism. Whilst analysing

6Aniket (2006) is a case study of the SHG Linkage Programme, which is the largest microfinance
programmes in India.

7The recurrent theme in the moral hazard literature on group lending has been that when lending to
individuals with insufficient wealth (collateral), making borrowers jointly liable for their peer’s outcome
induces them to effectively collude, i.e., behave co-operatively. Collusion leads to gains in lending effi-
ciency as rents allocated to the group to prevent collusion are lower than rents allocated to the borrowers
in individual lending. Stiglitz (1990), Varian (1990) and Ghatak and Guinnane (1999) show that when
individuals have no wealth and monitoring is costless, peer monitoring can be engendered by inducing
the borrowers in the group to collude on their actions. Conning (1996) and Conning (2000) show that
this remains true even when monitoring is costly.
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the internal structure of a cooperative, where members of the cooperative borrow both

internally and externally, Banerjee et al. (1994) show that if the funds are borrowed

internally, a premium8 needs to be paid on the internally borrowed funds. Our objective

in this paper is to push this further and endogenise the group formation process in order to

analyse the composition of groups that are formed under this lending arrangement. Our

model predicts that offering the opportunity to both save and borrow within the groups

would lead to negative assortative matching along wealth lines, i.e., wealthy individuals

would group with poorer individuals.

In a seminal paper, Ghatak (1999) has shown that in an adverse-selection framework

with joint liability there is positive assortative matching amongst the borrowers in a

group. That is, the borrowers flock together with their own risk type. The safe-type

group with the safe-type and the risky-type group with the risky-type of borrowers. The

lender can screen the borrowers by varying the interest rate and the degree of joint liability

of the loan contract. This paper shows that wealth could be another relevant dimension

in group formation.

We have a standard moral hazard set-up with costly monitoring in which the lender

lends to a jointly liable group of two. The lender can only offer saving opportunities

by restricting the number of people who can simultaneously borrow within a group at a

point in time.9 Thus, only one group member’s project is financed and the group members

decide10 amongst themselves which member gets to borrow for her project. This has the

effect of creating intra-group competition for the loan.11

A group is thus composed of a borrower and a non-borrower. The lender directly

influences the borrower’s effort choice by requiring her to partly self-finance her project.

Further, the lender indirectly influences the borrower’s effort choice by giving her peer

(non-borrower) incentives to monitor the borrower. This is done by requiring that the

non-borrower acquires a stake in the borrower’s project. We are able to derive the re-

spective wealth thresholds for joining the groups as a borrower and a non-borrower (i.e.,

a saver). We find that the wealth threshold to be a borrower is greater than the wealth

threshold to be a non-borrower in the group. Thus, the individuals who do not have

8compensating the source of these internal funds for monitoring the borrower(s) and bearing the
liability for their failure to repay.

9Aniket (2009), Roy Chowdhury (2005) and Varian (1990) have found that lending sequentially within
the group (with the proviso that a group member’s loan is contingent on all previous borrowers’ successful
repayment of their respective loans) increases the lending efficiency by lowering the rents allocated to
the borrowers. In sequential lending every group member gets to borrow unless the group disbands
prematurely due to default by a borrower. Conversely, in our one period set-up in this paper, the number
of loans are restricted such that all members in the group cannot simultaneously borrow. Further, the
group necessarily disbands once these loans are repaid or defaulted upon.

10If the group is not able to reach a decision, a randomly chosen member gets the loan.
11We thus extend the framework of models of financial intermediation like Diamond (1984) and Holm-

strom and Tirole (1997) to group lending.
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sufficient wealth to be able to borrow, become equity investors (savers) in the relatively-

wealthy borrower’s project.

By offering opportunities to save, the lender unwittingly provides incentives for the

relatively wealthy to group with individuals poorer than themselves. By grouping with

individuals who do not have sufficient wealth to borrow, the relatively wealthy are able

to eliminate intra-group competition for loans.

We analyse how the respective wealth thresholds vary with the opportunity cost of

capital in the economy. We find that as the cost of capital is lowered through subsidy, the

minimum wealth required to be a borrower is reduced. This is because as the borrower’s

interest burden of the loan decreases with subsidy, the lender is able to maintain the

borrower’s incentive for effort while concurrently reducing her stake in her own project.

Conversely, the minimum wealth required to be a non-borrower increases with subsidy.

With lower interest rates, the non-borrower is compensated for her monitoring effort

through a greater stake in the borrower’s project.

Subsidy closes the gap between the minimum wealth required to be a borrower and a

non-borrower in the group. This reduces the expected time (in terms of number of loan

cycles) it would take an individual below the borrower’s wealth threshold to accumulate

sufficient wealth to be able to borrow. The aim here is to highlight the dual effect of

subsidy. In terms of outreach, subsidy actually harms the interest of the poorest by

increasing the wealth threshold for joining the groups. Conversely, it is beneficial for

a poor individual who is able to join the group as a non-borrower as it decreases the

expected time taken for the non-borrower to graduate on to becoming a borrower. Thus,

there exists a clear trade-off between outreach and the expected time it takes to loosen

the wealth-deficient non-borrower’s credit constraint.

We use the above given framework to analyse how the government can use the interest

rate policy12 to maximise the outreach or, in other words, minimise the wealth threshold

for accessing the financial services offered by these institutions.

We find that the interest rate policy would have a very different impact in terms of

outreach for these two different types of microfinance institutions, i.e., the type that allows

their clients to both borrow and save from the type that only allows them to borrow. We

are thus able to scrutinise the long held view in microfinance that subsidising the cost of

capital is an effective way of helping the poorest. (See Conning (1999), Hulme and Mosley

(1996) and Morduch (2000) for articulation of this so called “welfarist” approach.) We

find that subsidising the cost of capital actually harms the ability of the poorest to join

the type of microfinance institutions which offer opportunities to save as well as borrow.

12Ramachandran and Swaminathan (2005) document how the Indian government has been able force
the banks in India to lend a specified proportion of their total lending to targeted areas, thus affecting
the opportunity cost of capital in these areas.
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To make matters concrete, we define the optimal cost of capital, in this context, as

the one which minimises the wealth required to join the group as a non-borrower subject

to the constraint that these non-borrowers can accumulate sufficient wealth and thus

graduate on to becoming borrowers (with a positive probability) in one loan cycle. If the

government can influence the cost of capital, they should aim for this rate.

We have confined ourselves to the problem of the borrower’s effort choice before

the project is undertaken. Other papers in the microfinance literature have shown

that joint liability group lending can alleviate information problems like adverse selec-

tion (Armendáriz de Aghion and Gollier (2000), Ghatak (2000), Laffont and N’Guessan

(2000) and Van Tassel (1999)) and strategic default (Besley and Coate (1995) and Che

(1999)) associated with lending to the poor. Ghatak and Guinnane (1999) and Morduch

(1999) are two excellent recent surveys in this area.

2 Model

There are two agents. Each agent has access to an identical project which requires a lump-

sum investment of 1 unit of capital. The project produces an uncertain and observable

outcome x, valued at x̄ when it succeeds (s) and 0 when it fails (f).

2.1 Agents

Each agent k is risk neutral, with zero reservation wage income, wk cash wealth and no

collateralizable wealth. (wk < 1 ∀ k)

Agents may choose to pursue the project with a high (H) or low (L) effort, which is

unobservable to everyone. With a high (low) effort, x̄ is realised with probability πh (πl)

and 0 with 1− πh (1− πl). (πh > πl)

By exerting low effort, agents obtain a private benefit of value B from the project

which is non-pecuniary and non-transferable amongst the agents. The private benefits

can be curtailed by monitoring, which is undertaken at cost c to the monitor. The cost

of monitoring is non-pecuniary.

The only connection that agents have amongst themselves is their ability to monitor

each other and curtail each other’s private benefits. The agents can observe each other’s

monitoring intensity but the lender cannot observe it. We assume that the monitoring

function B(c) is continuous, twice differentiable, B(0) > 0, B′(c) < 0 and B′′(c) > 0.
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2.2 Lender

The lender is risk neutral and does not have the ability to monitor or punish the agents

in any way, except through their payoffs. He can costlessly observe the initial capital

invested in the project as well as the output from the project.

The opportunity cost of capital for everyone in the area is ρ. The lender has access

to capital at ρ and the agents can obtain a return of ρ on their savings. We assume that

the lender, due to the competition he faces, is unable to obtain an ex ante return on the

capital he lends, over and above ρ, his opportunity cost of capital.

3 Individual Lending

In this section, we examine the case where an individual borrower undertakes a project

by investing 1 unit of capital. The lender’s contract requires that the borrower invests

wb of her own cash wealth in the project and the lender lends her the rest (1 − wb) at

an interest rate r. If the project succeeds, the borrower repays the lender r(1−wb), and

keeps the rest, i.e., x̄− r(1− wb) for herself. If the project fails both get 0. The lender’s

problem, set out below, is to ensure that the borrower, through wb, has sufficient stake

in her own project.

max
wb

πhr(1− wb)

E [bi | H] > ρwb (1)

E[ bi | H ] > E[ bi | L ] +B(0) (2)

bi > 0; i = s, f (3)

r =
ρ

πh
(L-ZPC)

where bi is the borrowers payoff in state i = {s, f}. (1), (2) and (3) are the borrower’s

participation, incentive compatibility and limited liability constraints. L-ZPC is the

lender’s zero profit condition. In the first-best world,13 where effort is observable, there is

no minimum wealth required for borrowing from the lender if x̄ > ρ
πh

. All socially viable

projects are feasible.

13i.e., when (2) is ignored.
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3.1 Unobservable Effort

In the first-best world, there is no tension between r and wb because effort is observ-

able and thus contractible. The tension between r and wb emerges when the effort is

unobservable and thus needs to be incentivised.

The borrower’s incentive compatibility constraint (2) can be written as wb > 1 −[
∆πx̄−B(0)

r∆π

]
where ∆π = πh − πl.14 With unobservable effort, increasing r reduces the

borrower’s incentive for high effort.15 This can be compensated by increasing wb, the

borrower’s stake in her own project.

With r constrained by the lender’s zero profit condition (L-ZPC), there is a minimum

threshold wb required for the contract to be incentive compatible. This threshold increases

with ρ, the opportunity cost of capital.

The lender’s objective function is decreasing in wb. The incentive compatibility con-

dition puts a lower bound on the wb. The lender offers the borrower a contract (r, wIb ),

requiring the borrower to invest at least wIb of her own cash wealth in the project where

wIb = 1− 1(
ρ
πh

) [∆πx̄−B(0)

∆π

]
. (4)

Any agent with cash wealth w(> wIb ) will accept the contract (r, wIb ) offered by the

lender if ρ (wk − wIb ) + πh[ x̄ − r(1 − wIb ) ] > ρwk. This condition is satisfied if x̄ > ρ
πh

,

that is the agents would take up the offer if the project is socially viable.

Lemma 1 (Individual Lending). wIb , the minimum wealth required to borrow from the

lender increases with ρ, the cost of capital and decreases with x̄, the productivity of the

project.

We can see from Figure 1 that as ρ increases, the borrower’s interest burden on the

loan increases, which in turn implies that her incentive for high effort would only be

restored if she is required to acquire greater stake in her project.16

4 Group Lending

A group is endogenously formed for the purposes of borrowing from the lender. As

prescribed by the lender, it consists of two agents, a borrower and a saver (non-borrower).

14Thus, individual lending is feasible if the project is sufficiently productive, namely x̄ > B(0)
∆π .

15Increasing r reduces the borrower’s expected pecuniary payoff from high effort (πh[x̄ − r(1 − wb)])
more than from the low effort (πl[x̄ − r(1 − wb)]), given that πh > πl. This reduces her incentive to
pursue the project with high effort and lose B(0), the private benefits associated with low effort.

16Similarly, the wealth required to borrow decreases in x̄, the productivity of the project.
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Figure 1: Minimum Wealth Required to Borrow in Individual lending

For the lender, group lending has a distinct advantage over individual lending. It allows

her to involve the saver (or the non-borrower) by requiring her to acquire a stake in the

borrower’s project. With a stake in the borrower’s project, the lender is able to align

the saver’s incentives with her own. The saver has an incentive to monitor the borrower,

which in turn lowers the wealth threshold for borrowing from the lender.

Thus, in a group, the borrower is the actual agent that undertakes the project, and

the saver is the agent that co-finances the project. Of course, this requires that the lender

allows only one member of the group to borrow and the group disbands once the project’s

outcome has been realised. We restrict our attention to the groups where the combined

cash wealth of the borrower and the saver is less than the initial capital required for the

project.

4.1 The Mechanism

The lender’s contract specifies the amount of wealth the borrower and the saver respec-

tively are required to invest in the project as well as their respective payoffs. The borrower

invests wb and the saver invests ws in the project. The group borrows 1 − (ws + wb),

which is the rest of the capital required for the project, from the lender.

If the project succeeds, the saver gets a return R on her capital ws and the lender gets

a return r on his capital (1−ws−wb). The borrower is the residual claimant of the output.
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Source of Capital Amount of Capital Return to capital

Lender’s Capital 1− ws − wb r
Saver’s Capital ws R

Borrower’s Capital wb residual returns

Table 1: Source and Return to Capital in Group Lending

w
b

w
s

1− w
s− wb 

Rr

Lender’s Capital Saver’s Capital Borrower’s CapitalSource of Capital

Cost of capital

0 1

Figure 2: Source and Cost of Capital in Group Lending

That is, the saver gets a payoff ss = Rws and the lender gets a payoff ls = r(1−ws−wb).
The borrower’s payoff is bs = x̄− Rws − r(1− ws − wb). Conversely, if the project fails,

sf = lf = bf = 0.

The timing is as follows:

t=1 The lender announces the group contract. (w∗s , R
∗) and (w∗b , r) are the saver’s

(non-borrower’s) and the borrower’s component of the contract.

t=2 Given the group contract, the agents self-select into the roles of the saver and the

borrower. Subsequently, they pair up to form a group.

t=3 The group borrows (1− w∗b − w∗s) from the lender and the borrower invests 1 unit

of capital into her project.

t=4 The saver chooses her monitoring intensity c.

t=5 The borrower chooses her effort level.

t=6 The project outcome is realised and the saver, the borrower and the lender get their

respective payoffs.

The borrower’s and saver’s (monitor’s) contracts work in conjunction with each other.

The lender is able to influence the borrower’s effort choice directly through her own payoffs

and indirectly through the saver’s payoffs. Given that the saver’s payoffs are contingent

on the outcome of the borrower’s project, she has explicit incentives to monitor the

borrower and curtail her private benefits. An optimal group contract ensures that the

borrower pursues her project with high effort.
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The borrower’s participation constraint (B-PC) and the incentive compatibility con-

straint (B-ICC) are given by

πh [x̄− r(1− ws − wb)−Rws] > ρwb (B-PC)

πh [x̄− r(1− ws − wb)−Rws]

> πl [x̄− r(1− ws − wb)−Rws] +B(c) (B-ICC)

The saver’s participation constraint (S-PC) and the incentive compatibility constraint

(S-ICC) are given by

πhRws − c > ρws (S-PC)

πhRws − c > πlRws. (S-ICC)

4.2 Lender’s Problem

The lender would like to maximise his revenue whilst concurrently ensuring that the

borrower exerts high effort. The lender’s problem is as follows:

max φ = πhr(1− ws − wb)

subject to the lender’s zero profit condition (L-ZPC), the saver’s and the borrower’s

participation constraints, (S-PC) and (B-PC), and incentive compatibility constraints,

(B-PC) and (B-ICC). There is an obvious tension between the lender maximising his

objective function and giving the group a sufficient collective stake in the project so

that the borrower exerts high effort. The lender’s problem is solved in Appendix C. An

intuitive discussion of the solution follows.

4.3 Discussion

For a given monitoring intensity c, the borrower’s and the saver’s participation constraints

and the saver’s incentive compatibility constraint can be mapped in the saver’s contract

space (R,ws).

Figure 3 maps (S-PC), (S-ICC) and (B-PC) for a positive value of c. The saver’s

participation and incentive compatibility constraints are violated to the left of the curves.

The borrower’s participation constraint is violated to the right of the curve. Details follow
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in Appendix A and B.

S-ICC

S-PC

B-PC

S-ICC bindsS-PC binds

!
"h

!
" l

R

ws

1 A D

B

C

#R

Figure 3: Borrower’s and Saver’s Constraints for a given c

4.3.1 Saver’s Decision

We find that there are two relevant ranges for R. For R ∈
(
ρ
πh
, ρ
πl

)
, the saver’s partic-

ipation constraint binds and the incentive compatibility constraint remains slack. Con-

versely, for R > ρ
πl

, the saver’s incentive compatibility constraint binds and the partici-

pation constraint remains slack. This holds true for all c > 0, i.e., (S-PC) and (S-ICC)

always intersect and bind at R = ρ
πl

.

The borrower’s participation constraint serves to restrict the contracts that the saver

can be offered. Only a saver’s contract which is to the left of the (B-PC) in Figure 3 will

satisfy the borrower’s participation constraint.

Given a contract (R,ws), the saver will choose c, her monitoring intensity, such that

it would make her participation constraint bind if R ∈
(
ρ
πh
, ρ
πl

]
and make her incentive

compatibility constraint bind if R > ρ
πl

. The borrower will choose high effort if her incen-

tive compatibility constraint is satisfied and the saver’s contract satisfies her participation

constraint.
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We can also deduce from Figure 3 that for all values of c, if R ∈
(
ρ
πh
, ρ
πl

)
, the saver’s

contract is on her participation constraint and she gets zero rent. Conversely, the borrower

gets positive rents given that her participation constraint is slack.

As R increases in the range R > ρ
πl

, the saver’s incentive compatibility constraint binds

and the saver’s contract moves away from her participation constraint. The saver’s rents

increase as the distance between her contract and her participation constraint increases.

Concurrently, the borrower’s rent decreases as the distance between the saver’s contract

and the borrower’s participation constraint decreases.

Given the saver’s contract (R,ws), the borrower’s incentive compatibility constraint

gives us the lower bound on wb, the wealth threshold to be a borrower in the group.

wb > 1− 1

r

[
x̄− B(c)

∆π

]
+

(
R

r
− 1

)
ws. (B-ICC’)

By substituting the respective binding constraints, i.e., (S-PC), (S-ICC), (B-ICC) and

(L-ZPC),17 into the lender’s objective function, the lender’s problem can be written as

min
R,c

wb
(
R, c, ws(R, c)

)
+ ws

(
R, c

)
The lender’s problem is solved in Appendix C and the result is summarised in Lemma 2.

Lemma 2. For projects x̄ > ρ+c∗

πh
,18

i. the lender induces the saver to monitor with intensity c∗ by setting R = R∗ where

R∗ = ρ
πl

, B′(c∗) = −1,

ii. the borrower in the group obtains positive rent while the saver obtains zero rent.

The proof is given in Appendix C. The saver is offered a contract (R∗, w∗s) where

R∗ = ρ
πl

, w∗s = c∗

R∆π
. The borrower is offered a contract (r, w∗b ) where r =

ρ

πh
, and

w∗b = 1 − 1

( ρ

πh
)

[
x̄− B(c∗)

∆π
− c∗

πh

]
. In this contract, the saver’s participation constraint

binds and the borrower’s participation constraint remains slack.

17Appendix A shows that (B-PC) gives us an upper bound on c. (B-PC) remains slack for the

projects that are sufficiently productive, x̄ ∈
[
ρ+c∗

πh ,∞
)

, and binds only for low productivity projects,

x̄ ∈
(
ρ
πh ,

c∗+ρ
πh

)
. The optimal contracts for these projects are derived in Appendix C.1.1.

18For x̄ ∈
(
ρ
πh ,

c∗+ρ
πh

)
, the optimal contracts are given in Appendix C.1.1.
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Lemma 3. Group lending is only feasible if ρ > ρ̃ where

ρ̃ = πh
[
x̄− B(c∗)

∆π
− c∗

(
1− πl

∆π

)]
.

For ρ 6 ρ̃, the wealth threshold to be a borrower is less than the wealth threshold

to be a saver, i.e., w∗s > w∗b . Agents with wealth in the range [w∗b , 1) would choose to be

a borrower. No agent in this range would choose to be a saver. Consequently, groups

would not be formed and the lender would have to revert to individual lending.

Group lending is only feasible if ρ > ρ̃. In this range, the wealth threshold for

borrowers is always greater than the wealth threshold for savers, i.e., w∗s < w∗b . An agent

with wealth in the range [w∗b , 1) can either be a borrower or a saver. They would however

choose to be a borrower and thus obtain positive economics rents. Agents with wealth in

the range [w∗s , w
∗
b ) have no choice but to become savers in the group.

Proposition 1. The minimum collective group wealth required to borrow in group lending

is lower than in individual lending.

w∗s +w∗b > wIb gives us B(c∗) + c∗ < B(0), which holds true given the assumptions on

B(c).

4.4 Group Formation

Proposition 2 (Negative Assortative Matching). If ρ > ρ̃, an agent with enough wealth

to be a borrower will always prefer to pair up with an agent who has enough wealth to be

a saver but not enough to be a borrower and vice versa.

Let’s assume that agents k1 and k2 have enough cash wealth to be borrowers, that

is, wk1 , wk2 ∈ [w∗b , 1). Agents n1 and n2 have enough cash wealth to be savers but not

borrower, that is wn1 , wn2 ∈ [w∗s , w
∗
b ).

For agent k1, paring up with agent n1 (or n2) will ensure that she would be able to

borrows in the group. Agent k1’s expected payoff from this pairing is

ρ(wk1 − w∗b ) + E[bi | H] (5)

For agent k1, pairing up with agent k2 would imply that she would have to compete

with agent k2 to become the borrower in the group. We assume that if agents in the

group compete for the role of the borrower, the role is allocated randomly to an agent.
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The other agent has to take on the role of the saver. Agent k1’s expected payoff from

pairing with agent k2 is given by

1

2

[
ρ(wk1 − w∗b ) + E[bi | H]

]
+

1

2

[
ρ(wk1 − w∗s) + E[si | H]− c∗

]
(6)

Comparing (5) with (6), agent k1 would prefer to pair up with agent n1 over agent k2

if x̄ > c∗+ρ
πh

.

Similarly, agent n1 would prefer to pair up with an agent k1 (or k2) over agent n2 if

the following condition holds.

[
ρ(wn1 − w∗s) + E[si | H]− c∗

]
> ρwn2 (7)

Agent n1’s final payoff from pairing up with agent k1 is given by the LHS. Her payoff

from pairing with agent n2 is given by the RHS. Given that (7) holds with an equality,

agent n1 is indifferent between the two choices.

5 Loan Market Intervention

Let us analyse the costs and benefits of influencing the cost of capital in terms of its

ability to reach the poorest. The government intervenes in the loan market by either

augmenting or decreasing the supply of loanable funds. This lowers the cost of capital or

decreases ρ. We assume that the policymaker’s ability to influence ρ is limited. She can

influence ρ by a small amount, δ in either direction.

We examine the effect of subsidising (lowering) the cost of capital on outreach, i.e.,

the minimum wealth required for accessing the services offered by the microfinance insti-

tutions. This wealth threshold is given by w∗s(ρ) if ρ̃ < ρ and by wIb (ρ) if ρ 6 ρ̃.

Proposition 3. Subsidising the cost of capital decreases the wealth required to participate

in the group as a borrower. Conversely, it increases the wealth required to participate in

the group as a saver.

Differentiating w∗s and w∗b with respect to ρ allows us to examine the effect of sub-

sidising the cost of capital on the group lending contract.
(
dw∗s
dρ

= −
[
πl

∆π
c∗

ρ2

]
< 0;

dw∗b
dρ

= πh

ρ2

[
x̄− B(c∗)

∆π
− c∗

πh

]
> 0
)

Subsidising the cost of capital or decreasing ρ decreases

w∗b and increases w∗s .
19 Thus, in group lending, subsidy lowers the minimum wealth re-

19Overall, (w∗s + w∗b ), the collective group wealth required increases with ρ.
(
d (w∗

s+w∗
b )

dρ =

πh

ρ2

[
x̄− B(c∗)

∆π −
c∗

∆π

]
> 0
)
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quired to join as a borrower but increases the minimum wealth required to join as a

saver20.

Thus, subsidising the cost of capital has two effects. It curtails access to the group

lending for the poor by raising w∗s . On the other hand, it closes the gap between w∗s and

w∗b , thus decreasing the expected time a saver takes to graduate on to become a borrower.

To take the analysis a step further, we can define the optimal cost of capital as the one

which minimises the wealth required to join group lending as a saver whilst concurrently

allowing each saver to graduate on to becoming a borrower with the probability πh in

just one loan cycle.

Lemma 4. There exists a ρ̂ such that for all ρ ∈ ( ρ̃, ρ̂ ] the savers are able to accumulate

enough wealth to be able to borrow in the next period, if the current project succeeds.

If the borrower’s project succeeds, the savers of this period can accumulate enough

cash wealth to borrow in the next period if the following condition is met.

w∗sR
∗ > w∗b . (8)

(8) holds for ρ 6 ρ̂ where ρ̂ =
πh
[
x̄−B(c∗)

∆π
− c∗
πh

]
1− c∗

∆π

.

Figure 4: Reaching the Poor with the Interest Rate Policy

ρ̂ is the optimal cost of capital as it minimizes w∗s subject to the constraint (8).

With ρ = ρ̂, the poorest agents with sufficient wealth to be savers in this period can

hope to become borrowers with probability πh in the next period. This would start a

20The intuition is that with a lower ρ, the lender requires the saver to have a higher stake in the
borrower’s project in order to compensate her for her monitoring costs.
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process by which a proportion πh of all savers in this period would become borrowers

in the next period and pair up with agents aspiring to be savers. This process would

be particularly helpful if wealth distribution is skewed and the relatively wealthy agents

with cash wealth wk > w∗b are in short supply. We summarise this with a proposition.

Proposition 4. At the optimal cost of capital ρ̂, the group lending programme can con-

currently reach the poorest agents and, with probability πh, enrich them sufficiently at the

end of the period so that they can borrow in the next period.

If ρ in the market is greater than ρ̂, then the subsidy is warranted. Conversely, if ρ

in the market is less than ρ̂, then curtailing the supply of loanable funds and driving up

the cost of capital towards ρ̂ would increase the outreach.

6 Conclusion

The literature in microfinance has hitherto discussed at length the design of group and

individual lending microfinance institutions. There was always been a presumption in

the discussions that that giving the poor a way to borrower their way out of poverty is

optimal. This paper suggests that allowing the poor to save their out of poverty may be

far more efficient.

The paper shows that interlinking the saving and borrowing opportunity within group

lending framework would reward the saver for her monitoring efforts over and above the

usual returns on her savings. This reduces the wealth threshold for borrowing. It also

speeds up the rate at which agents who do not have sufficient wealth to borrower can

accumulate wealth and graduate on to become borrowers.

By taking the poor on as savers and then giving them opportunity to graduate on to

become borrowers allows the microfiannce organisations to widen its outreach programme

and reach the poorest of the poor.
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Appendix

A Maximum Feasible Monitoring

A saver’s contract is only feasible if (B-PC) is not to the left of (S-PC). This gives us the

following condition:

(x̄− r) > ws (R− r) > c

πh

The borrower’s participation constraint gives us the first and the saver’s participation

constraint gives us the second inequality from the left. From this we get an upper bound

on the monitoring intensity c.

Lemma 5. The maximum monitoring that can be induced for a project is given by the

following inequality.

c 6 πh(x̄− r)

B Existence of R̄

For the sake of completeness, we look at conditions under which R̄ exists in Figure 3.

R̄ is defined by the intersection of the (B-PC) and (S-ICC). But they do not necessarily

intersect. If they intersect, it just means that the borrower’s rent can be driven down to

zero.

R̄ =


r

1−
[

(x̄−r)
c

∆π

] if c > ∆π(x̄− r),

@ if c 6 ∆π(x̄− r).
(9)

(9) implies that R̄ exists only for a low-productivity high-monitoring combination.

Given a project’s productivity x̄, a monitoring intensity c < ∆π(x̄ − r) can be induced

without driving the borrower’s rent to zero. For higher monitoring intensity c > ∆π(x̄−
r), the maximum return the saver can be given on her capital is given by R̄.

To summarise, the set of all the saver’s contracts (R,ws) that satisfy (S-PC),(S-ICC)

and (B-PC) are given by
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ws > max

[
c

πh(R− r)
,

c

∆πR

]
∀R ∈

(
ρ
πh
, R̄
]

if c ∈
(

∆π(x̄− r) , πh(x̄− r)
]

∀R ∈
(
ρ
πh
,∞
)

if c ∈
(

0 , ∆π(x̄− r)
]

where R̄ is given by (9).

C Group Lending: Lender’s problem

Proof of Proposition 2.

The lender’s problem is as follows:

max
R,c

πhr
(

1− (ws + wb)
)

subject to (B-PC), (B-ICC), (S-PC), (S-ICC) and (L-ZPC).

Using (L-ZPC) and Lemma 5, we can summarise (S-PC), (S-ICC), (B-PC) with21

ws > max

[
c

(πhR− ρ)
,

c

∆πR

]
∀ c 6 πh(x̄− ρ

πh
) (10)

Using (L-ZPC), the (B-ICC) can be written as

wb > 1− 1(
ρ
πh

) [x̄− B(c)

∆π

]
+

1(
ρ
πh

) (R− ρ

πh

)
ws (11)

By substituting (10) and (11) as binding constraints, the lender’s objective function

21There are two relevant ranges for R. The (S-PC) binds and (S-ICC) is slack if R ∈
(
ρ
πh ,

ρ
πl

)
. The

(S-ICC) binds and (S-PC) is slack if R > ρ
πl . At R = ρ

πl both constraints bind. The (B-PC) is satisfied

if c 6 πh(x̄− ρ
πh ).
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can be written as a function of R and c.

φ = πhr
[
1−

{
wb
(
R, c, ws(R, c)

)
+ ws(R, c)

}]

=


πhx̄− πh

(
B(c)

∆π
+

c

πh − ρ
R

)
for R ∈

(
ρ
πh
, ρ
πl

]
πhx̄− πh

(
B(c) + c

∆π

)
for R > ρ

πl

(12)

For R ∈
( ρ
πh
,
ρ

πl

]
, we find that

∂φ

∂R
=

πhρc

(πhR− ρ)2 > 0 ∀ c > 0

∂φ

∂c
= −πh

B′(c)
∆π

+
1

πh − ρ

R



> 0 if B′(c) < −

πh − πl
πh − ρ

R


6 0 if B′(c) > −

πh − πl
πh − ρ

R



∂φ2

∂c2
= −πh

(
B′′(c)

∆π

)
< 0

∂φ2

∂c ∂R
= −πh

(
ρ

πhR− ρ

)
< 0

For R >
ρ

πl
,
dφ

dc
= 0 ⇒ B′(c) = −1 and

d2φ

dc2
=

πh

∆π
B′′(c) < 0.

Thus, the optimal c as a function of R is given by the following function

B′(c) = max

−
πh − πl

πh − ρ

R

 , −1

 (13)

Consequently, the lender’s objective function, φ = πhr
[
1−

(
ws + wb

)]
, is maximised
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if the following set of conditions are met.

R >
ρ

πl
∀ x̄ ∈

[
ρ+c∗

πh
, ∞

)
where B′(c∗) = −1

R =
ρ

πh +
∆π

B′(c̃)

∀ x̄ ∈
(

ρ
πh
, c
∗+ρ
πh

)
where c̃ = πhx̄− ρ (14)

C.1 The Optimal Contract

For projects x̄ ∈
[
ρ+c∗

πh
,∞
)
, the lender induces monitoring c∗ where B′(c∗) = −1. The

saver and the borrower are offered contracts (R∗, w∗s) and (r, w∗b ) respectively, where

R∗ = ρ
πl

, w∗s = c∗

R∆π
, r =

ρ

πh
, and w∗b = 1− 1

( ρ

πh
)

[
x̄− B(c∗)

∆π
− c∗

πh

]
.

C.1.1 Low Productivity Projects

For projects x̄ ∈
(
ρ
πh
, c
∗+ρ
πh

)
, the lender induces monitoring c̃ < c∗ where c̃ = πh(x̄−r). (See

Lemma 5)22 Thus, the saver and the borrower are offered contracts (R̃, w̃s) and (r, w̃b)

respectively, where R̃ = ρ

πh+ ∆π
B′(c̃)

, w̃s = c̃
R∆π

, r = ρ
πh

and w̃b = 1− 1

( ρ

πh
)

[
x̄− B(c̃)

∆π
+ c̃

πh
1

B′(c̃)

]
C.1.2 Economic Rents

For x̄ ∈
[
ρ+c∗

πh
,∞
)
, the high productivity projects, the optimal contracts (r, w∗b ) and

(R,w∗s) give the borrower positive and the saver zero economic rents.

E[bi | H]− ρw∗b = πh(x̄− r)− c∗ > 0

E[si | H]− ρw∗s − c∗ = 0

For x̄ ∈
(
ρ
πh
, c
∗+ρ
πh

)
, the low productivity projects, the optimal contracts (R̃, w̃s) and

(r, w̃b) give the borrower positive and the saver zero economic rents.

E[bi | H]− ρw̃b = πh(x̄− r)− c̃ > 0

E[si | H]− ρw̃s − c̃ = 0

22For projects x̄ ∈
(
ρ
πh ,

c∗+ρ
πh

)
, the lender is not able to induce monitoring intensity c∗. This is because

(R∗, w∗s), the saver’s contract which is required to induce the saver to monitor with intensity c∗, violates
the borrower’s participation contract.
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