	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Running	
  head:	
  MICROFINANCE	
  AND	
  EXTREME	
  POVERTY	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  1	
  
	
  
	
  

Microfinance and Extreme Poverty: Why the Extreme Poor are Left Out
Honours Thesis – Department of Economics
Samantha Taylor
V00485009

Advisor: Dr. Paul Schure

MICROFINANCE	
  AND	
  EXTREME	
  POVERTY	
  

2	
  

	
  
Abstract
Empirical evidence has found that microfinance fails to reach the extreme poor. This
paper constructs a model to explain this phenomenon by adapting Jean Tirole’s (2006)
model of credit rationing to apply to group lending. The adapted model shows that the
use of social sanctions in group lending, as a result of joint liability, decreases the threat
of moral hazard by acting as an additional incentive to prevent shirking by the borrower.
Furthermore, the model addresses the question of where microfinance can have the
greatest impact, in rural or urban areas. Rural areas tend to be less competitive than
urban areas and thus non-profit microfinance institutions, which are motivated by
increasing social welfare as opposed to maximizing profit, will locate in rural areas
because this is where they will have the greatest impact on social welfare.
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Introduction
The goal of the microfinance movement has been to create inclusive financial
sectors in areas where poverty is high and people do not have access to credit other than
through local moneylenders. This approach to poverty alleviation has been expanding
rapidly since its creation in 1981 by Muhammad Yunus who, along with his foundation
the Grameen Bank, won the Nobel Peace Prize in 2006 for their efforts to increase
economic and social development through the use of microfinance. There are now “more
than 3000 microfinance institutions, serving more than 100 million people in developing
countries” (Chowdhury, 2009, p. 7). Microfinance is the extension of small loans,
typically around $300, to impoverished people in developing countries, and it is typically
characterized by the use of a group lending approach.
Mosley (2001) claims that the reason for the rapid expansion of microfinance as a
poverty reduction tool is “because [it] is sustainable and pays for itself, whereas other
typical methods of poverty reduction are mainly paid for out of public funds” (p. 129). A
study in Bolivia of five microfinance institutions found that, on average, the net impact
of borrowing from the institutions is positive and that, because of the substitution of joint
liability for collateral, group lenders have deeper outreach than individual lenders
(Navajas, Schreiner, Meyer, Gonzalez-vega, & Rodriguez-meza, 2000). Furthermore,
according to the United Nations (2004), “[i]n Bangladesh, 48% of the poorest
households with access to microcredit loans rose above the poverty line” (p.1). Clients of
microfinance suffer less from malnutrition than non-clients, more families have been
able to send their children to school as a result of receiving loans, and rates of
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contraceptive use for Grameen clients have been significantly higher (59%) than for nonclients (43%) (United Nations, 2004).
This success and rapid expansion has received a lot of attention, and has led to
the development of high expectations for the movement with regard to poverty
alleviation. Particularly, “it has become one of the key driving mechanisms towards
meeting the Millennium Development Goals, specifically the overreaching target of
halving extreme poverty and hunger by 2015” (United Nations, 2004, p. 2). However,
the approach does have its limitations, one of which is that the extreme poor tend to be
left out of the significant number of participants, and, below a certain income level, the
ones who do participate do not seem to experience positive increases to their incomes
(Mosley, 2001). A study in Bolivia found that microfinance organizations typically reach
those nearest to the poverty line, above or below, rather than the extreme poor (Navajas,
et al, 2000), and a study of nearly 200 participants over 6 years in Bolivia found only one
instance where a microfinance organization managed to reduce extreme poverty, and that
was in an indirect manner through the labor market (Mosley, 2001). Completely landless
laborers represent 60% of Grameen’s target group but only 20% of its actual borrowers
(Todaro & Smith, 2009). “[T]he worst poverty is emphatically rural and untouched in
any direct way by microfinance services” (Mosley, 2001, p. 127).
In this thesis I address two questions regarding microfinance. The first question is
how microfinance increases access to credit and why there exists limitations with regard
to its reach. The second is a policy question: should non-profit microfinance institutions
locate in rural or urban areas? Both of these questions relate to the effect of microfinance
on the efficiency of local financial institutions and, hence, on local economic
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development. The studies cited in the previous paragraphs suggest that efficiency gains
can be made with the use of microfinance, but that increases in access to credit are
limited beyond a certain income level.
To answer the first question I use Jean Tirole’s (2006) discrete Model of Credit
Rationing and I adapt it to apply to group lending. In Tirole’s model, efficient projects
may be denied credit because of the threat of moral hazard. He shows that assets of the
borrower, if any, mitigate the moral hazard problem and allow equilibrium to be
achieved where both the lender and borrower benefit from the loan. This is due to credit
rationing: a lender will not make a loan to a borrower if the lender does not think that the
borrower has an adequate incentive to exert high effort, as opposed to shirk or spend
more time on alternative activities that have a higher private benefit. Thus, the initial
assets of the borrower must be sufficiently high in order to reach an equilibrium in which
the borrower’s expected payoff is high enough to maintain incentives to behave, and the
lender’s expected payoff is high enough to encourage the lender to supply the credit.
This minimum level of initial assets is the threshold below which people do not have
access to individual credit.
I adapt the model by assuming that group lending involves social sanctions,
should the borrower default, which act as an additional incentive for the borrower to
behave. Social Sanctions are the social penalties inflicted on a member of the group by
other members in the event that a member defaults on her loan payments. In other words,
social sanctions are an additional cost to the borrower in the event of failure of the
project, and hence act as an incentive for the borrower to succeed. The model shows that
the use of social sanctions in group lending decreases the necessary initial assets that a
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borrower must have in order to qualify for and receive credit. Thus, group lending with
social sanctions increases access to credit by lowering the threshold of necessary initial
assets, but the threshold still exists, which explains why certain individuals do not and
cannot participate. This has an important implication on policy because it points out that
microfinance, in its current form, is not an adequate tool for alleviating extreme poverty.
If the goal of microfinance is to reduce extreme poverty, and it is being relied upon to
accomplish this, then changes need to be made to the program.
The second question addresses why it is best for non-profit microfinance
institutions to locate in rural areas as opposed to urban areas. To determine in which
location a non-profit microfinance institution can have the largest impact on income, and
thus social welfare, I compare differences in the amount of effort exerted and the
probability of success between competitive and monopolistic markets, in order to
compare the differences between urban and rural areas. Rural areas tend to be less
competitive due to market failures that result from instable institutions and the fact that a
higher proportion of the population in rural areas, as opposed to urban areas, is among
the poorest class. In order to compare the two markets I adapt the model of credit
rationing for group lending from a discrete effort model into a continuous effort model.
A limitation of the discrete model is that it does not exhibit a difference in the level of
effort exerted by borrowers between these two types of markets. The continuous model,
however, does not suffer from this limitation because instead of the borrower choosing
between two levels of effort, like in the discrete model, the choice becomes a continuous
choice and the probability of success of the project is a function of the level of effort
chosen by the borrower.
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The model shows that less competitive financial markets result in borrowers
exerting lower effort because interest rates are higher, and thus, because rural areas are
less competitive than urban ones, a non-profit microfinance institution will have the
greatest impact on welfare in a rural area. Furthermore, based on the location decisions
of microfinance institutions, we can infer the motivation of the institution; i.e., whether
the institution is motivated by profits or motivated by increasing social welfare. Any
institution whose goal is to have the greatest impact on social welfare should locate in a
rural area.
The paper is organized as follows: Section I is a review of the current literature
on the topic, including the characteristics that influence the productivity of microfinance;
Section II outlines Jean Tirole’s Simple Model of Credit Rationing; section III derives
the model of credit rationing for group lending in order to explain the benefits and
limitations of microfinance; section IV compares the results of the two models, showing
how group lending increases access to credit and why individuals with initial assets
below the threshold are better off consuming their assets rather than investing them;
section V develops the model of credit rationing with continuous effort in order to
explain the location decisions of non-profit microfinance institutions; finally, section VI
contains concluding remarks.

Section I: Literature Review
Most of the literature that discusses group lending’s effect on moral hazard
focuses on repayment rates. Ghatak and Guinnane (1999) analyze how joint liability
promotes screening, monitoring, state verification, and enforcement of repayment; while
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Besley and Coate (1995) analyze the repayment game which group lending gives rise to,
and discusses repayment incentives and social collateral. Both of these articles develop a
theory using moral hazard and use some form of social sanctions as an enforcement
measure by group members to reduce shirking, but their objective is to explain
repayment rates. This differs from my model in that, although my model can infer to
repayment rates, it focuses on explaining the threshold at which micro-credit begins to
create positive effects on income.
Other articles that discuss the reach of microfinance tend to be empirical.
Navajas, et al, (2000) evaluate five microfinance institutions in Bolivia, focusing on the
differences in characteristics of urban and rural institutions and their reach. The authors
of this paper found that microfinance tended to lend more “to the richest of the poor and
. . . to the poorest of the rich” (p. 341), but also that “group lenders in La Paz had deeper
outreach than individual lenders” (p. 345). Mosley (2001) evaluated four microfinance
institutions, comparing urban and rural, regulated and non-regulated institutions, and
found the same results: the extreme poor tend to be left out of the program. The
following graph (figure 1) shows the results of Mosley’s study; below a certain initial
income level microfinance no longer operates. Furthermore, Mosley found that below a
certain initial income level the effect of borrowing on income became negative. He
attempts to explain why the impact for borrowers decreases as initial income decreases
due to risk aversion and coping mechanisms of poorer borrowers, but neither Mosley nor
Navajas et al offers an explanation of why there exists a threshold below which
individuals do not have access to micro-credit, nor have I come across any other article
that attempts to explain this phenomenon, and this is a gap that my paper attempts to fill.
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market failures and justify intervention in the market, which applies to the second
question addressed in this paper. In particular, he discusses the lack of property rights in
rural areas, which makes appropriating collateral difficult, if not impossible,
underdevelopment of complimentary institutions, and covariant risks, such as weather
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fluctuations and changes in commodity prices, which adversely affect agriculture, the
main source of income for most rural residents. These characteristics are a large reason
why credit markets in rural areas are dominated by informal money lenders who exhibit
monopoly power, and are thus a large determinant of why introducing microfinance
institutions into these markets will have a larger impact on poverty alleviation than
introducing institutions into urban areas.
Furthermore, peer pressure is often stressed on borrowers of micro-credit in order
to increase the productivity of group members; borrowers are encouraged to monitor and
exert peer pressure on fellow borrowers in order to reduce the number of defaults. Many
articles discuss the effects of peer pressure on productivity. Kandel and Lazear (1992)
describe two pre-requisites for peer pressure to be an effective motivational device: each
member’s effort must affect the well being of the rest of the team in order to give
incentive for team members to exert pressure, and the team members must have the
ability to affect the choices of fellow team members. The authors classify pressure as
either internal or external. Internal pressure exists when an individual feels guilty for
negatively affecting team members, while external pressure depends specifically on
identification by others. If team members can observe each other’s actions then both
shame and guilt can act as powerful incentive devices for a team member to exert high
effort. This relates to microfinance because group lending harnesses both of these types
of pressure since joint liability corresponds with the idea that each member’s effort has
an effect on the well being of the rest of the team, and weekly monitoring of borrowers
in microfinance programs means the actions of borrowers are observable by fellow group
members. Hamilton, Nickerson, and Owan (2003) and Falk and Ichino (2006) conduct
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empirical studies regarding the effects of peer pressure on productivity, concluding that
peer pressure substantially increases productivity when compared to a control group in
which peer pressure was not implemented.
Stiglitz and Weiss (1981) and Tirole (2006) both discuss credit rationing as a
means of attracting higher quality borrowers to reduce the risk associated with extending
credit. Stiglitiz and Weiss discuss how interest rates can be used as a screening device,
the circumstances under which for some levels of supply of funds there will be credit
rationing, and how the interest rate affects the banks expected return by changing the
behavior of the borrower. Tirole, on the other hand, uses a theory of credit rationing to
explain that a potential borrower must have a minimum quantity of initial assets in order
to receive a loan. With regards to this paper, Stiglitz and Weiss give the clearest
definition of credit rationing, while the model created by Tirole can be adapted to apply
to group lending in order to explain why the extreme poor are left out of microfinance
programs.

Section I: Jean Tirole's Simple Model of Credit Rationing
Credit rationing is when there are a number of identical projects, of which some
receive credit and others do not. Stiglitz and Weiss (1981) describe that credit rationing
occurs when the interest rate charged by lenders is lower than the level that would equate
the supply and demand for credit, and this occurs because lenders are concerned not only
with the level of the interest rate but also the riskiness of the loan, and the interest rate
can affect the level of risk due to adverse selection and moral hazard. In terms of adverse
selection, the interest rate can act as a screening device for separating good quality
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borrowers (those more likely to repay their loan) from bad quality borrowers (those less
likely to repay). High interest rates tend to attract bad quality borrowers because these
borrowers may be willing to accept higher rates since they believe their probability of
repaying the loan to be low. Thus, “[a]s the interest rate rises, the average ‘riskiness’ of
those who borrow increases, possibly lowering the bank’s profits” (p. 393). Furthermore,
increasing the interest rate decreases the returns to the borrower from projects that
succeed, affecting the decisions made by borrowers in terms of which projects to
undertake and the level of effort to exert. Stiglitz and Weiss suggest that higher interest
rates lead borrowers to undertake projects with a low probability of success but higher
payoffs when the project is successful.
Tirole’s (2006) model of credit rationing differs slightly from the Stiglitz and
Weiss’s definition in that it focuses mainly on the moral hazard aspect of credit
rationing, saying that credit is rationed in a way in which borrowers are chosen based on
the size of their initial assets.
Figure 1.1 represents Tirole’s model. There are two risk-neutral players: an
entrepreneur and a lender. The entrepreneur has a project that requires a fixed investment
I. The entrepreneur initially has “assets” (cash on hand or net worth) A< I and thus, to
implement the project, must borrow I-A from lenders. If undertaken, the project either
succeeds (yields income R>0) or fails (yields no income). The project is subject to moral
hazard: “the entrepreneur can choose between a project with a high probability of
success and another project which ceteris paribus [they prefer] (is easier to implement, is
more fun, has greater spinoffs in the future for the entrepreneur, . . .) but has a lower
probability of success” (p.115). In the case of failure, both the lender and the borrower
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receive 0, while in the case of success the two parties share the profit R: D goes to the
lender and (R-D) goes to the borrower. The probability of success is denoted by p and is
dependent on effort. Specifically, if the entrepreneur exerts high effort (chooses the
project with a high probability of success) the probability of success is 𝑝! and there is no
private benefit, and if the entrepreneur choose to exert low effort (chooses the project
which they prefer but has a lower probability of success) the probability of success is
𝑝!   < 𝑝! and they gain private benefit B>0. The private benefit of low effort can also be
interpreted as a disutility of effort saved by the entrepreneur when shirking.

Figure 1.1: The Game Tree
Entrepreneur

K=(I-A, D)

Lender
Accept

Reject

!!!
!

Entrepreneur
High Effort

!! !
!! (!!!)

Low Effort

!! !
!! !!! !!

⟹

!"#$"%&  !"#$%%
!"##"$%#&  !"#$%%
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By assumption in Tirole, lenders behave competitively in that, in equilibrium,
lenders make zero profit and the entrepreneur receives the entire surplus of the loan. This
is shown in the game tree by the fact that the entrepreneur offers a take-it-or-leave-it
contract. Furthermore, the borrower is protected by limited liability so their income
cannot take negative values. The incentive scheme for the borrower is thus (R-D) in the
case of success and 0 in the case of failure.
Additional assumptions of the model include the following. First, the rate of
interest, i, is given by:
D= (1+i)(I-A)

or

1+i = 1 𝑝! .

So, unless 𝑝! =1, the nominal interest rate i reflects a default premium and exceeds the
expected rate of return demanded by investors.
Second, we assume the project is only viable in the absence of moral hazard. That
is, the project has positive Net Present Value (NPV) if the entrepreneur exerts high
effort:
𝑝! 𝑅 − 𝐼 > 0

(1.1)

And negative NPV, with the addition of the entrepreneur’s private benefit, when the
entrepreneur exerts low effort:
𝑝! 𝑅 − 𝐼 + 𝐵 < 0

(1.2)

Since no project that has a negative expected NPV will be granted a loan, this implies
that no loan that gives a borrower an incentive to exert low effort will be granted.
This is a dynamic game and the equilibrium concept is subgame perfect Nash
equilibrium; we find the equilibrium through backward induction. First, since we assume
that the entrepreneur will not be granted a loan if it is expected that they will exert low
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effort, we determine the necessary incentive for the entrepreneur to choose to exert high
effort. Since the borrower has stake (R-D) in the project’s income, the borrower will
exert high effort if the following incentive compatibility constraint (𝐼𝐶! ) is satisfied:
𝑝! (𝑅 − 𝐷)    ≥    𝑝! (𝑅 − 𝐷) + 𝐵

or

∆𝑝(𝑅 − 𝐷)    ≥ 𝐵

(𝐼𝐶! )

From this we can see that (𝑅 − 𝐷)    ≥ 𝐵 ∆𝑝 to ensure high effort, and thus this is a
condition for equilibrium to be met and the loan to be made. From the minimum
condition for (R-D) we solve for the maximum expected pledgeable income that can be
made to the lender:
ℙ = 𝑝! (𝑅 − 𝐵 ∆𝑝)
where,

(1.3)

(𝑅 − 𝐵 ∆𝑝) =D.
Second, the lender will accept the contract if their expected returns equal or

exceed their initial investment, so the lenders’ Individual Rationality Constraint (𝐼𝑅! ) is:
𝑝! 𝐷 ≥ 𝐼 − 𝐴

(𝐼𝑅! )

This means that the lenders expected income from the project must be greater than or
equal to their initial investment. If we combine the lenders (𝐼𝑅! ) with condition (1.3), we
see that the necessary condition for the borrower to receive a loan is that the expected
pledgeable income equal or exceed the lenders initial outlay:
ℙ = 𝑝! 𝑅 − 𝐵 ∆𝑝 ≥ 𝐼 − 𝐴
From this we can solve for A, the necessary initial assets the borrower must have in order
for an equilibrium to be reached in which the borrower’s incentive compatibility
constraint and the lender’s individual rationality constraint are met. The necessary
condition for financing to be arranged is:
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𝐴 ≥ 𝐴 =    𝑝! 𝐵 ∆𝑝 − (𝑝! 𝑅 − 𝐼)

(1.4)

And we will assume that:
𝐴 > 0 ⟹    𝑝! 𝑅 − 𝐼 < 𝑝! (𝐵 ∆𝑝)

(1.5)

Otherwise, even a borrower with no initial wealth could obtain credit. Condition (1.5)
says that the expected NPV of the project is smaller than the minimum expected rent that
must be paid to the borrower to ensure behavior, so the borrower must have assets
greater than or equal to the difference between the expected NPV and the necessary
minimum expected payment that must be made to the borrower in order to receive a
loan. If A<𝐴 the project has positive NPV but is not funded because with insufficient
assets the entrepreneur must borrow an amount too large to maintain their incentive to
exert high effort; they must pledge a larger fraction of the return to the lender in the case
of success, and the fraction of the gain they keep is not enough to satisfy the 𝐼𝐶!
constraint. Conversely, if  𝐴 ≥    𝐴, the entrepreneur is able to secure financing, and so
condition (1.4) is both a necessary and a sufficient condition for financing.
In sum, when the entrepreneur has the necessary initial assets for equilibrium to
exist, the entrepreneur offers claim D to competitive investors so as not to leave them
with a surplus:
𝑝! 𝐷 = 𝐼 − 𝐴
And the entrepreneurs stake is
𝑅−𝐷 =𝑅−
which induces her to behave.

!!
!!

≥𝑅−

!!!
!!

= 𝐵 ∆𝑝

(1.6)
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Using the break-even condition for lenders, the borrower obtains net utility or
payoff (where “net” means we subtract the consumption utility A that the entrepreneur
would get by not undertaking the project):
0                                                                        𝑖𝑓  𝐴 < 𝐴
𝑝! 𝑅! − 𝐴 = 𝑝! 𝑅 − 𝑅! − 𝐴
𝑈! =
                                                          = 𝑝! 𝑅 − 𝐼              𝑖𝑓  𝐴 ≥ 𝐴
Note that the entrepreneur receives the entire social surplus or net present value if the
project is funded.

Figure 1.2: Initial wealth (A)

0

𝐴
Individuals with 𝐴 ≥ 𝐴 have access
individual loans
Jean Tirole’s model of credit rationing explains the existence of a threshold, 𝐴,

below which entrepreneurs do not have access to individual loans, and the threshold is
dependent on a person’s initial wealth. The threshold exists because lenders ration their
supply of credit in order to attract the highest quality borrowers, and this involves
making sure that the incentive for the borrower to exert high effort is met.
This relates to microfinance in that microfinance institutions also have a limited
supply of funds and, though their goal may be to maximize social welfare as opposed to
profits, which lenders in Tirole’s model are motivated by, they will have the greatest
impact on social welfare by lending to people that are the most likely to exert high effort
and succeed in their projects. Thus, the similar threshold that exists in the
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implementation of microfinance programs, which demonstrates a dependency on the
initial wealth of the borrower, can also be explained by credit rationing; we can adapt
Tirole’s model to apply to group lending in order to describe why the threshold under
micro-lending exists.

Section II: Model of Credit Rationing for Group Lending
Grameen Bank in Bangladesh developed the group lending approach and most, if
not all, microfinance institutions around the world use a similar model. To qualify for
uncollaterized loans, potential borrowers form five member solidarity groups in which
all members are jointly liable for each other’s loans. This does not mean that members
cosign or guarantee each other’s loans but rather that “no member of [the] solidarity
group can continue to receive credit [while] any member of that group is in default on a
loan” (Mosley, 2001, p. 104). Group lending stresses credit discipline, supervision of
member’s projects by the group as well as bank staff, and peer pressure (Grameen Bank,
2012), and this correlates as a commanding incentive device when the community
exhibits a high degree of social connectedness since there is a social cost associated with
upsetting group members (Besley & Coate, 1995). Thus, group lending harnesses social
collateral, which reduces shirking and individual incentives to participate in selfish
behavior at the expense of the group. Furthermore, the harnessing of social collateral
could potentially result in higher repayment rates from group lending compared to
individual lending if social penalties are large enough (Besley & Coate, 1995). We see
this in practice: Grameen Bank reports a 98% repayment rate, which is higher than
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average repayment rates on individual loans extended to wealthier individuals (Todaro &
Smith, 2009).
I will next adapt Jean Tirole’s model to apply to group lending. I assume in my
model that the only effect of social sanctions is that failure to repay implies a cost. Social
sanctions are non-monetary penalties assigned by group members on a member in the
case of that member’s default on their loan, and they are used to exploit feelings of guilt
and shame in order to create greater incentives for group members to exert high effort.
Social sanctions occur as a result of the peer pressure associated with group lending,
which exists due to joint liability: if an entrepreneur’s project fails it means that either
another group member has to make their payment for them or none of the group
members can receive further loans, which gives members an incentive to exert pressure
on each other. Social sanctions can be anything from the guilt that a member feels when
they default, to the deterioration of their reputation in the community by their group
members.
Figure 2.1 shows the adjusted model. In the model the expected social sanctions
are equal to the probability of failure (1-𝑝! in the case of high effort) multiplied by the
value of the social sanctions, S. We assume that S>0. This assumption is based on the
fact that there is a large variety of what constitutes a social sanction, from internal
feelings of the borrower, such as guilt, to external actions by group members. Notice also
that the expected social sanctions are higher if the entrepreneur exerts low effort than if
they exert high effort: (1 −𝑝! ) < (1 − 𝑝! )
When including social sanctions in the model, the game remains the same: the
entrepreneur still has the bargaining power. However, we do not necessarily assume
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perfect competition. In this case the entrepreneur has the bargaining power because the
lender is a non-profit microfinance institution that ensures that the entrepreneur keeps the
entire surplus of the loan. Furthermore, the expected payoffs of the entrepreneur change
by negative the expected social sanctions.

Figure 2.1: The Game Tree for Group Lending
Entrepreneur

K=(I-A, 𝑅! )

Lender

Accept

Reject

    

Entrepreneur

High Effort

!! !
!! !!! !(!!!! )(!)

!!!
!

Low Effort

!! !
!! !!! !!!(!!!! )(!)

Once again, we assume the project is only viable in the absence of moral hazard.
That is, the project has positive Net Present Value (NPV) if the entrepreneur exerts high
effort:
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𝑝! 𝑅 − 𝐼 − 1 − 𝑝! 𝑆 > 0

(2.1)

And negative NPV, with the addition of the entrepreneur’s private benefit, when the
entrepreneur exerts low effort:
𝑝! 𝑅 − 𝐼 + 𝐵 − 1 − 𝑝! 𝑆 < 0

(2.2)

As before, no project that has a negative expected NPV will be granted a loan, which
implies that no loan that gives the entrepreneur an incentive to exert low effort will be
granted.
We solve the game through backwards induction. First, since we assume that the
entrepreneur will not be granted a loan if it is expected that they will exert low effort, we
determine the necessary incentive for the entrepreneur to choose to exert high effort.
Since the borrower has stake (R-D) in the project’s income, the entrepreneur will exert
high effort if their expected payoff with high effort is greater than or equal to their
expected payoff with low effort; i.e. if the following Incentive Compatibility Constraint
(𝐼𝐶!! ) is satisfied:
𝑝! (𝑅 − 𝐷) − 1 − 𝑝! 𝑆   ≥    𝑝! (𝑅 − 𝐷) + 𝐵 − 1 − 𝑝! 𝑆
or (𝑅 − 𝐷)    ≥

!!  !! !!  !! !
∆!

(𝐼𝐶!! )

= 𝐵 ∆𝑝 − 𝑆

Notice that the difference in the minimum expected return to the borrower to ensure high
effort between Tirole’s and this model is equal to negative the social sanctions, – 𝑆. From
this we see that the maximum expected pledgeable income that can be made to the lender
is:
ℙ = 𝑝! (𝑅 − (𝐵 ∆𝑝 − 𝑆))
where,

(𝑅 − (𝐵 ∆𝑝 − 𝑆)) =D.

(2.3)
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Second, in order for the lender to accept the contract their expected payoff must
be greater than or equal to their initial investment. The lender’s individual rationality
constraint (𝐼𝑅! ) is the same as before:
𝑝! 𝐷 ≥ 𝐼 − 𝐴

(𝐼𝑅! )

When we combine the lenders (𝐼𝑅! ) with condition (4.3), we see that the necessary
condition for the entrepreneur to receive a loan is that the expected pledgeable income
equal or exceed the lenders initial outlay:
ℙ = 𝑝! 𝑅 − (𝐵 ∆𝑝 − 𝑆) ≥ 𝐼 − 𝐴
From this we solve for A, the minimum initial assets necessary for both the borrower’s
incentive compatibility constraint and the lenders individual rationality constraint to be
satisfied. The necessary condition for financing to be arranged is:
𝐴 ≥ 𝐴 =    𝑝! 𝐵 ∆𝑝 − 𝑆 − (𝑝! 𝑅 − 𝐼)

(2.4)

And we assume that:
𝐴 > 0 ⟹    𝑝! 𝑅 − 𝐼 < 𝑝 (𝐵 ∆𝑝 − 𝑆)

(2.5)

Recall that Condition (2.5), like Condition (1.5), states that the entrepreneur must have
assets greater than or equal to the difference between the expected NPV and the
necessary minimum expected payment that must be made to the borrower in order to
maintain incentives. If this condition is not met the borrower does not have an incentive
to exert high effort, and thus the constraints are not satisfied and the loan is not granted.
In sum, under group lending with joint liability, when the entrepreneur has the
necessary initial assets for equilibrium to exist, the entrepreneur offers claim D to nonprofit microfinance institutions so as not to leave them with a surplus:
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𝑝! 𝐷 = 𝐼 − 𝐴
And the entrepreneur’s stake is
𝑅−𝐷 =𝑅−

!!!
!!

≥𝑅−

!!!
!!

= 𝐵 ∆𝑝 − 𝑆

(2.6)

which induces her to behave. Furthermore, as in the case for individual lending in a
competitive market, the entrepreneur obtains net utility or payoff:
0                                                                        𝑖𝑓  𝐴 < 𝐴
𝑝! 𝑅! − 𝐴 = 𝑝! 𝑅 − 𝑅! − 𝐴
𝑈! =
                                                          = 𝑝! 𝑅 − 𝐼              𝑖𝑓  𝐴 ≥ 𝐴
When social sanctions are added to the model, because they act as an additional
incentive for the entrepreneur to exert high effort, the necessary initial assets that an
entrepreneur must have in order to meet the equilibrium requirements in which the 𝐼𝐶!!
and 𝐼𝑅! are both satisfied decreases.

Figure 2.2: Initial Wealth (A)

0

𝐴

𝐴

Individuals with 𝐴 ≥ 𝐴 have access to group loans

Therefore, the use of joint liability in group lending, which harnesses social collateral,
leads to an increase in access to credit for individuals of a lower initial wealth (those
with wealth 𝐴 ≤ 𝐴 ≤ 𝐴) than that necessary to receive an individual loan. Thus,
microfinance has a positive effect on access to credit. However, there still exists a
threshold below which a portion of the population does not have access to credit. Thus,
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the model shows that microfinance is not an adequate tool for alleviating extreme
poverty.

Section III: Comparing the Two Models
Figure 3.1: Initial Wealth (A)

0

𝐴 = 𝑝! 𝐵 ∆𝑝 − 𝑆 − (𝑝! 𝑅 − 𝐼)

If A<𝐴 the individual does not
have access to credit

𝐴 = 𝑝! 𝐵 ∆𝑝 − (𝑝! 𝑅 − 𝐼)

If A>𝐴 an individual has access to
group lending and individual lending

If 𝐴 < 𝐴 < 𝐴 the individual only has access to group lending

Figure 3.1 shows at what levels of initial wealth a person has access to both an individual
and a group loan, only a group loan, and does not have access to credit. We can assume
that the spectrum of initial wealth ranges from 0 to I, because a person with wealth I will
not need to borrow any funds in order to finance their project. The figure shows that
group lending increases access to credit to individuals with initial wealth 𝐴 ≤ 𝐴 ≤ 𝐴,
which leads to an increase in welfare equal to the surplus of the loans multiplied by the
additional number of loans granted:
𝑔𝑎𝑖𝑛 = 𝑝! 𝑅 − 1 − 𝑝! 𝑆 − 𝐼 ∗

(𝐴 − 𝐴)
𝐼

This increase in welfare will only affect individuals with 𝐴 ≤ 𝐴 ≤ 𝐴 because
entrepreneurs with 𝐴 ≥ 𝐴 already have access to individual loans, and given the choice
between an individual and a group loan the entrepreneur will always choose an
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individual loan, and entrepreneurs with 𝐴 < 𝐴 still do not have access to credit, nor
would they benefit from receiving credit. The rest of this section uses the differences in
the expected payoffs from each type of loan to explain why an entrepreneur with access
to an individual loan will always choose an individual loan, why an entrepreneur with
access only to a group loan will choose a group loan over no loan, and why an
entrepreneur who does not have access to either type of loan is better off not receiving a
loan.
A person will choose (and receive) an individual loan when their expected payoff
is higher under an individual loan and they have the necessary initial assets to receive a
loan; i.e. their initial assets A are equal to or greater than 𝐴 = 𝑝! 𝐵 ∆𝑝 − (𝑝! 𝑅 − 𝐼),
and their expected payoff is greater than the expected payoff under group lending:
𝑝! 𝑅 − 𝐷 >    𝑝! 𝑅 − 𝐷 − 1 − 𝑝! 𝑆
Since under individual lending there are no social sanctions, and this is the only
difference between the payoffs under individual and group lending, a person who has the
necessary assets to receive an individual loan will always choose an individual loan over
a group loan in order to increase their expected payoff, as long as S>0 and the probability
of success, 𝑝! , is equal under individual and group lending.
A person with assets 𝐴 ≥ 𝐴 = 𝑝! 𝐵 ∆𝑝 − 𝑆 − (𝑝! 𝑅 − 𝐼) will always choose a
group loan over no loan when their expected payoff is greater than their initial
investment. That is, when
𝑝! 𝑅 − 𝐷 − 1 − 𝑝! 𝑆 ≥ 𝐴 = 𝑝! 𝐵 ∆𝑝 − 𝑆 − (𝑝! 𝑅 − 𝐼)
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And since, in equilibrium, (R-D) is equal to (𝐵 ∆𝑝 − 𝑆), the above equation comes down
to whether (𝑝! 𝑅 − 𝐼)    ≥ 1 − 𝑝! (𝑆), which is, in fact, true, as can be seen by a
rearrangement of the NPV equation under high effort. See appendix A.1 for this proof.
Thus, the expected payoff is higher than 𝐴 at the equilibrium value of (𝑅 − 𝐷),  and 𝐴 is
the minimum required investment in order to receive a loan, so the expected payoff is
greater than the minimum required investment. Therefore, a person with initial assets
greater than 𝐴 will always choose a group loan over no loan at all.
If a person has initial assets 𝐴 < 𝐴 = 𝑝! 𝐵 ∆𝑝 − 𝑆 − (𝑝! 𝑅 − 𝐼) then
𝑝! 𝑅 − 𝐵 ∆𝑝 − 𝑆

< 𝐼 − 𝐴; the expected pledgeable income is less than the initial

investment, and thus the lender is unwilling to grant the loan; a person with 𝐴 < 𝐴 does
not have access to a loan.
Furthermore, if 𝐴 < 𝐴, the entrepreneur would not be made better off by
receiving a loan because the incentive for the entrepreneur to behave is not met:
(𝑅 − 𝐷) < (𝐵 ∆𝑝 − 𝑆) (See Appendix A.2). This means that the expected payoff when
exerting low effort is greater than from exerting high effort:
𝑝! 𝑅 − 𝐷 + 𝐵 − 1 − 𝑝! 𝑆 > 𝑝! 𝑅 − 𝐷 − (1 − 𝑝! )(𝑆)
However, as was assumed earlier, the NPV when the entrepreneur exerts low effort is
less than zero, so the expected payoff is negative:
𝑝! 𝑅 − 𝐷 + 𝐵 − (1 − 𝑃! )(𝑆) < 0
This means that the borrower would be better off consuming their assets, A, rather than
investing them. In other words, a person with initial assets lower than 𝐴 would not
benefit from micro-credit. Of course, the fact that the NPV is negative when the
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entrepreneur exerts low effort is a simplifying assumption of the model, and is thus not
necessarily true in a real world context. However, because the loans made under
microfinance are small and, as a result, the returns are small in a monetary sense, a
decrease in the probability of success could have large implications on the expected
returns of the project. For instance, a study found that, on average, incomes increased by
19 taka for every 100 taka invested via a micro loan (Chowdhury, 2009). From this we
can find that the probability of success necessary for the expected NPV to be positive
must be greater than 84%. This means that as long as 𝑝! ≤ .84 the expected NPV will be
negative when the entrepreneur exerts low effort; hence, the expected returns will not be
high enough to encourage a potential borrower to invest their assets. (See appendix A.3
for this equation).

Section IV: A Continuous Effort Model of Credit Rationing
The second question of this thesis has to do with differences in the credit markets
between urban and rural areas and the effect that the type of market has on the level of
effort that an entrepreneur chooses to exert. What is different about the continuous model
as opposed to the discrete model is that differences between the types of lenders, based
on whether the market is competitive or not, result in a differing level of effort exerted
by the borrower. In the discrete model, because there are only two levels of effort, the
lender will always choose a level of interest that ensures the borrower will exert high
effort, or they will not make the loan. Thus, when a loan is made, high effort is always
exerted. In the continuous effort model there are no limitations on the level of effort and
so the interest rate charged by the lender has a greater effect on the borrower’s level of
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effort. Using a continuous level of effort allows us to use the model to make inferences
regarding the impact on poverty alleviation resulting from location decisions of nonprofit microfinance institutions.
In the continuous model we have the same game tree but the final branch changes
from a choice between high effort and low effort to a choice of the optimum level of
effort. The payoff functions for the lender and borrower are as follows:
Lender:
Borrower:

𝑃 𝑒 𝐷
𝑃 𝑒 𝑅 − 𝐷 − 1 − 𝑃 𝑒 𝑆 − 𝑒  

which can be rewritten as, 𝑃 𝑒 𝑅 − 𝐷 + 𝑆 − 𝑆 − 𝑒
P(e) is the probability of success and is a function of effort, and e is the disutility of
effort, or cost of effort. P(e) approaches 1 as the chosen level of effort, e, increases
continuously.

Figure 4.1:
P(e)
1

0

e

From the expected payoffs we find the individual rationality constraint of the lender
(𝐼𝑅! ) and the incentive compatibility constraint of the borrower (𝐼𝐶! ).
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(𝐼𝑅!! ):
from which we solve for D:
𝐼𝐶!! :
from which we find:

      𝑃 𝑒 𝐷 ≥ 𝐼 − 𝐴
𝐷 ≥ 𝐼 − 𝐴 𝑃(𝑒)

(4.1)

𝑃! 𝑒 𝑅 − 𝐷 + 𝑆 − 1 = 0
𝑃! 𝑒 = 1 (𝑅 − 𝐷 + 𝑆)

(4.2)

The optimum level of effort, e*, is chosen to
Max 𝑃! (𝑒)(𝑅 − 𝐷 + 𝑆) − 𝑆 − 𝑒 ,
subject to the individual rationality constraint and the incentive compatibility constraint.
From this we can infer the implications of the model, rather than solving for them
explicitly. For instance, as the expected social sanctions increase, we can see given the
𝐼𝐶!! that P’(e) must decrease, which means e* and P(e*) both increase. Thus, depending
on the social connectedness of the community and hence the effect that social sanctions
have on members of the group, a higher threat of punishment from the group will
increase a member’s effort. Social sanctions alone could potentially raise an individual’s
effort to the level which maximizes an entrepreneurs probability of success, even when
D* is at its maximum level where the expected payoff to the borrower is only equal to
their initial investment.
Also, from looking at the 𝐼𝑅!! we can see that as A increases, D decreases and as
D decreases, P’(e) decreases which increases e* and P(e*). In other words, an individual
with higher initial assets will have to pay a lower D to the lender to ensure the lender’s
participation, and thus, since the borrower’s share of the returns will be higher, the
borrower will exert more effort and the project will have a higher probability of success.
Conversely, as A decreases, D increases, which increases P’(e) and decreases e* and
P(e*). Therefore, a person with low initial assets will have to pay a higher amount to the

MICROFINANCE	
  AND	
  EXTREME	
  POVERTY	
  

30	
  

	
  
lender to ensure the participation constraint is met, and since this results in the
borrower’s share of the returns being lower they have less of an incentive to work hard
and succeed. So, in the continuous model we see the same types of incentives on effort
as we saw in the discrete model: if the expected payoff to the borrower is low they will
have an incentive to shirk, or participate in projects that have a low probability of
success but that are more interesting or yield higher private benefits to themselves, at the
expense of projects that have a high probability of success but require more effort.
Furthermore, like the discrete model, in the continuous model we can see that
there is a minimum level of A necessary to meet both of the constraints of the model. We
see that 𝐼𝐶!! and 𝐼𝑅!! vary with D and e in that a higher D results in a lower e*, and a
lower D results in a higher e* in both the 𝐼𝑅!! and the 𝐼𝐶!! . We can graph the two
equations to look something like this:

Figure 4.2:
D

IC
IR

e*
From this we can see that as A decreases D and e must both increase to satisfy the
𝐼𝑅!! , so the IR curve shifts right as A decreases. Eventually, the IR curve will get to a
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point where it no longer intersects the IC curve, meaning that there no longer exists an
equilibrium in which both constraints are met. The point directly before the point where
the two curves no longer intersect represents the minimum value of A necessary to reach
equilibrium. So, like the discrete model, in the continuous model there exists a threshold
for A, and people with A below this threshold level do not have access to credit because
either the 𝐼𝐶!! or the 𝐼𝑅!! is not met.
Our main interest with regards to the continuous model is the difference in the
level of effort exerted by entrepreneurs in rural and urban markets. “Rural areas are
usually less competitive than urban ones” (ACCION, 2007, p. 1), and financial services
in rural areas are typically dominated by an informal moneylender who exhibits
monopoly power. Besley (1994) describes that informal finance is used extensively in
rural areas because of barriers to entry for formal institutions due to the financial
characteristics of rural residents and the cost of collecting information about them. The
loans demanded in rural areas tend to be small, making transaction costs prohibitive, and
borrowers lack assets that can be used as collateral, “partly because they are too poor to
have assets that could be collaterized, and partly because poorly developed property
rights make appropriating collateral in the event of default difficult in rural areas of
many developing countries” (p. 31). As a result, informal village moneylenders are able
to gain monopoly power because of their ability to exploit local knowledge.
This lack of competition in the credit market in rural areas puts borrowers at a
disadvantage compared to borrowers in the more competitive urban market. Competition
is better for borrowers because it decreases the interest rates, lowering the amount of the
returns, D, that the borrower must pay to the lender. As a result, the effort exerted by a
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borrower will be higher in a competitive market than in a monopolistic market, yielding
a higher probability of success and greater returns to the borrower.
Non-profit microfinance institutions operating in developing countries are
motivated by goals to improve social welfare and choose to locate in areas where they
can have the greatest impact on this. Since informal moneylenders with monopoly power
dominate rural areas, borrowers have to pay a higher D to lenders, which results in
borrowers exerting lower effort and increases the probability of failure of the project.
Typically, under a monopolist, D is so high that the return to the borrower is equal to
their initial investment, A. This differs from a perfectly competitive market in that the
lender keeps the entire surplus of the loan rather than the borrower keeping the entire
surplus, which we saw in the discrete model with perfect competition. Thus, a non-profit
microfinance institution will locate in a rural area because the increase in the share of
returns that will go to the borrower as a result of the institution entering the market will
be higher than in an urban area, having a larger impact on income generation for
borrowers. Note that a profit maximizing microfinance institution, as discussed earlier, is
less likely to locate in a rural area, despite it being a less competitive market, because the
costs associated with a rural location are very high.

Section V: Conclusion
Despite the rapid expansion of microfinance as a poverty alleviation tool, and its
increasing accomplishments, empirical studies find that the extreme poor are left out of
the program and that the ones that do participate do not experience the positive impacts
to their income that most other borrowers experience. Microfinance typically increases
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access to credit to those with incomes slightly below or above the poverty line and is
thus not an adequate tool for alleviating extreme poverty. Most papers, however, do not
address the reasons why the extreme poor are left out and this is a gap in the literature
that my paper attempts to fill. In order to determine the threshold below which
individuals do not have access to credit I adapted Jean Tirole’s model of credit rationing,
and in order to determine the differences in the impact on poverty alleviation between
urban and rural areas as a result of the location decisions of non-profit microfinance
institutions I adapted the model into a continuous model.
I find that, though microfinance has many positive effects on economic growth
and social welfare, its failure to reach the extreme poor can be explained by credit
rationing. Though the goal of non-profit microfinance institutions is to improve social
welfare, this corresponds with wanting to attract the highest quality borrowers because,
by lending to the borrowers who are the most likely to succeed, microfinance institutions
will have the greatest impact on poverty alleviation. Thus, those with initial wealth
below a certain threshold do not have access to credit, either through individual lending
or group lending.
Furthermore, because the goal of non-profit microfinance institutions is to
increase social welfare, they will choose to locate in areas in which they will have the
greatest impact on the welfare of the community. This means that they will locate in
rural areas, as opposed to urban areas, because these areas tend to be dominated by
informal money lenders who exhibit monopoly power and charge higher interest rates
than we see in more competitive urban markets. By locating in a rural area, a non-profit
microfinance institution will introduce much lower interest rates than originally
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experienced by borrowers, increasing the borrower’s stake in the project (their share of
the surplus of the loan), and thus increasing the amount of effort they exert and the
probability of success of the project. Thus, the gains in surplus that a microfinance
institution will generate in a rural area are much higher than would be generated in an
urban area.
Possibilities for further research would be to conduct an empirical analysis of
data from several microfinance institutions in different locations around the world in
order to compare the results of my model with real world results. Though there are
several papers that have already conducted such an analysis, some of which are
mentioned in this paper, most only conducted research in one country, and this could be
because the available data is limited. It would be interesting to compare data between
countries and across time, to see how microfinance institutions have improved their
programs over time and the differences in the effects on poverty alleviation between
countries.
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Appendix

A.1
𝑁𝑃𝑉:       𝑝! 𝑅! − 𝐼 − 𝐴 + 𝑝! 𝑅! − 1 − 𝑝! 𝑆 − 𝐴 > 0
𝑝! 𝑅! − 𝐼 + 𝐴 + 𝑝! 𝑅! − (1 − 𝑝! )(𝑆) − 𝐴 > 0
𝑝! 𝑅 − 𝐼 − 1 − 𝑝! 𝑆 > 0
(𝑝! 𝑅 − 𝐼) > (1 − 𝑝! )(𝑆)

A.2
A necessary condition for the incentive for the borrower to exert high effort to be
maintained is that (𝑅 − 𝐷) ≥ 𝐵 ∆𝑝 − 𝑆. If 𝐴 < 𝐴 this condition is not met and the
entrepreneur will not behave.
NOTE: the zero profit condition for the lender says that:
𝑝! 𝐷 = (𝐼 − 𝐴)

which can be written as

𝐷=

(𝐼 − 𝐴)

𝑝!

Now, when 𝐴 < 𝐴:
𝐴 < 𝑝! (𝐵 ∆𝑝 − 𝑆) − (𝑝! 𝑅 − 𝐼)
𝑝! 𝑅 − 𝐵 ∆𝑝 − 𝑆
𝑅 − (𝐵 ∆𝑝 − 𝑆) <
𝑅−

𝐼−𝐴

< (𝐼 − 𝐴)
(𝐼 − 𝐴)

𝑝!

𝐵
𝑝! < ∆𝑝 − 𝑆

In equilibrium, 𝐵 ∆𝑝 − 𝑆 is the minimum value of R-D necessary to provide the
borrower with an incentive to behave. Thus, this equation says that:
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𝑅 − 𝐷 < 𝐵 ∆𝑝 − 𝑆
In other words, the incentive for the entrepreneur to behave is not met.

A.3
𝑝! 119 − 100 > 0
𝑝! > 100 119 = .84  𝑜𝑟  84%
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