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Abstract

In this paper we analyze the role of peer solidarity in fostering productive
investments in the context of microfinance. When there is asymmetric in-
formation between lenders and borrowers and loans are not collateralized,
borrowers may divert loans towards current consumption rather than in-
vesting in production. We assume that solidarity is accorded by a network
of individuals close enough to the borrower (peers) so as to share private
information about hidden effort in the productive project. The model
shows that peer solidarity might have contrasting effects on the effort in
the productive investment. On the one hand, since solidarity transfers are
contingent on the effort, they increase borrower’s incentive to invest. On
the other hand, solidarity tranfers decrease the marginal utility of future
consumption at the expense of productive investment. The predictions of
the model are tested on households enrolled in micro-lending programs
who were surveyed in Bangladesh by the World Bank during the period
1991-1992. Empirical findings suggest a positive relationship between the
financial capability of borrowers’ solidarity network and the share of loans
invested in productive activities.
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1 Introduction

In microfinance physical collateral is substituted with other mechanisms that
foster loan repayment, such as group liability, peer monitoring and social pres-
sure. There is evidence that these mechanisms work effectively in several con-
texts where microfinance is widespread.

In principle, weak incentives to repay loans may be particularly critical in
microfinance programs that target low income households who lack physical
guarantees (see for example Ghosh et al., 2000). Poverty may induce a myopic
attitude towards future, in part explained by shorter life expectancy, higher
discouragement and vulnerability, or by the lack of social insurance or savings
that can be used as buffers against unexpected shocks. These factors undermine
the incentive to invest in productive projects and thus the ability to repay loans.

One important feature ensuring the success of microfinance, and especially of
group-lending, is peer screening at the stage of group formation (Ghatak, 1999
and 2000; Wydick, 1999; Wenner, 1995). However, this ex-ante mechanism may
be insufficient to avoid ex-post opportunism (Stiglitz, 1990), as for instance
diversion of borrowed funds towards current consumption which impairs longer
term productive projects (Menon 2004; Armendariz and Morduch 2005, Giné
et al., 2006).

Other mechanisms, based on social pressure, have been proposed as a way
to overcome ex-post moral hazard. In the literature on social sanctions (see
for example Besley and Coate, 1995) punishment in case of default, such as for
example the threat to denounce peer misbehavior to the village community, is
imposed by individuals who are close to the borrower.

In this paper we investigate peer solidarity, a slightly different mechanism
based on social pressure, as a way to reduce opportunistic behavior by borrowers.
Peer solidarity can be thought as a form of mutual insurance among individuals
(typically relatives) who provide financial transfers in case of negative shocks

in order to partially or fully compensate the losses. Our approach is similar



to that of social sanctions!, since transfers are denied to the borrower in case
of misbehavior and are provided by those who are best informed about the
borrower’s actions. It departs, however, in that the denial of solidarity does
not necessarily come from individuals who have been directly damaged by a

defaulting borrower.?

What is essential is that solidarity providers must be
close enough to the borrower to be able to share private information with her. In
fact we model solidarity transfers as a function of the investment in production,
which we assume being observable by individuals who are close to the borrower
but not by third parties.

We believe that, although it has not received enough attention in the micro-
finance literature, peer solidarity might be relevant as suggested by anecdotal
evidence.> We therefore analyze the role of peer solidarity in a model where
lenders do not observe the share of the loan invested in a risky, although produc-
tive, project, but the borrower may divert it to current consumption. Peers, who
observe this share, may condition their transfers on the investment. We show
that, there may be two countervailing effects of solidarity. On the one hand,
greater solidarity induces borrowers to invest more in the risky project since
the expected return from the investment is enhanced by the transfer received in
the default state; but on the other hand, solidarity transfers might discourage
effort due to the fact that the reduced marginal utility of future consumption

induces the borrower to shift income in favour of current consumption for the

1"Social sanctions may imply exclusion from other financial transactions (such as informal
insurance) or other economic or social penalties" (Nissanke, 2002). Even if the term "other
financial transactions" may refer to future loans and thus can be easily extended to solidarity
transfers.

2 As far as social sanctions are concerned, some authors (see for example Besley and Coate,
1995) interpret them as being imposed by members of the same lending group. Others (see
for example Nissanke, 2002) state that defaulters are instead subject to effective and severe
sanctions by the whole community, in the form of social stigma. The reasons why individuals
who are not necessarily group members impose sanctions, or deny solidarity, could be many.
For instance, their community may be indirectly damaged through a loss of reputation. They
can also be driven by socially disciplining features rather than the simple willingness to strike
back.

3Officers from several Microfinance Institutions (MFTs, hereafter), for example, encourage
solidarity. "In the weekly meetings, FINCA employees explicitly encourage clients to develop
solidarity, both to enhance their social capital as well as to monitor and enforce the loans"
(Karlan, 2005).



well known argument of intertemporal consumption smoothing. Our model pre-
dicts that solidarity transfers might have overall a positive effect on the amount
of productive investments, the greater is their marginal revenue, measured by
the rate of intertemporal substitution and investment return, or the smaller is
risk aversion. We leave to the empirical test the task of measuring the actual
effect of peer solidarity on productive investments.

We test the predictions of the model on a sample of households surveyed in
Bangladesh by the World Bank during the period 1991-1992. As explained in
Dalla Pellegrina (2011) there are still important reasons to investigate Bangladesh
in the Nineties. Although some MFIs have recently introduced also individual
lending, they still maintain the previous organizational structure in their supply
of loans (Barua and Dowla, 2006), so that relatively time-invariant features such
as borrowers’ incentives may have not significantly changed (Armendariz and
Morduch, 2005). Furthermore, the traditional lending model of the Nineties,
dominant in our dataset, is still adopted in many developing countries, and
especially in Africa (see for example Basu et. al, 2004, and Hermes et al., 2005).

We assume that the degree of solidarity that borrowers can access is, ceteris
paribus, proportional to the dimension of their network of wealthier relatives,
regardless of the actual amount of the transfers they receive. This allows us to
account for the incentives generated by solidarity transfers without having to
deal with the actual ability of borrowers to obtain external resources.*

We find evidence that having access to a larger network of solidarity in-
creases the share of funds devoted to productive investments. Our paper, to our
knowledge, is the first to analyze within a formal model and to provide empirical
evidence on the reasons why solidarity may be relevant for microfinance.

Notice, however, that there could be drawbacks of solidarity on loan re-
payments due to the incentive to default strategically (ex-post moral hazard).
In other words, when debt repayment is non enforceable due to asymmetric

information between lender and borrowers (see for example Armendariz and

4Actual transfers, on the other hand, may be correlated with non observable variables
affecting borrowers’ incentives to invest in production. Hence, we do not use actual transfers
when testing the effects of solidarity, to avoid identification problems.



Morduch, 2000, on social sanctions), the borrower may decide to lie and claim
default whenever the cash granted by the solidarity network is greater than
the income of the project. We do not directly measure whether actual trans-
fers reduce repayment rates, however we find that their effect on productive
investments is not significant.

In addition, dynamic incentives based on small repeated loans and on the
threat of non-refinancing is used by MFIs to curb ex-post moral hazard and
avoid strategic default. Although we do not explicitly account for repeated
lending in the model, we introduce in our regressions a proxy of the importance
of future financing, but it proves to be not significant.

The paper is organized as follows. In the next section we present the theoret-
ical model to be tested. Section 3 illustrates the dataset and sets the equations
of the empirical model to be estimated. In Section 4 we discuss the results.

Section 5 concludes.

2 The Model

We consider a two-period model with three dates (¢ = 0,1,2) where an agent
maximizes her intertemporal utility. There are risky productive projects in
the economy. The agent can decide between consuming in the first period or
investing in the productive project and delaying consumption to the second
period. We assume that the agent lacks the initial capital to be used as input
for production, therefore she has to borrow it from a lender. She borrows a
fixed sum L in date 0. No collateral is required by the lender.

The amount borrowed can be divided into two parts, a share (1 —e) € [0, 1]
to be consumed at date 1, C; = (1 — e)L, and a share e to be invested in a
productive project delivering a revenue at date 2, such that C; + I = L. The
productive project is risky: by investing 1 unit in date 1 the borrower obtains R
in date 2 with probability p € [0, 1], zero otherwise. Investing in the productive
project yields a positive net present value pR > 1 per unit invested. The loan

requires the borrower to repay a face value D to the lender in date 2 only in



case the project succeeds, zero otherwise, due to limited liability and absence
of collateral. Since the share invested e is non observable to outsiders, there
is moral hazard between lender and borrower: the borrower may claim to have
invested and been unlucky, meanwhile keeping the money for himself. The
borrower’s choice is between consuming immediately a fraction (1 — e) of the
loan in date 1 or postponing consumption to date 2 after the productive project
has returned a revenue. Consumption in the second period is uncertain due to
the risk implicit in the investment which may fail with a positive probability.

We assume risk neutrality for the lender, but allow for borrower’s risk aversion.

Let us summarize the timing as follows:
In ¢ = 0: the agent borrows L units of capital from the lender;

In t = 1 : the agent invests a fraction e of the loan and consumes a fraction
(1 —e);

In ¢ = 2 : the productive project returns RI or 0 and the cash-flow is divided
between lender and borrower according to the loan contract; the borrower

consumes the revenue from the investment after repaying the loan.

The expected utility of consumption is additive in the two periods
EU = u(Cy) + Bu(Cy) (1)

with an intertemporal preference rate 8 € (0, 1) implying that future consump-
tion must compensate more than proportionally today sacrifice.

Consumption in the second period can be at most the revenue from the
investment net of the repayment to the lender in case the project succeeds,
that is p (RI — D). Finally, the face value D must fulfil lender’s participation
constraint, that is the expected return on the loan must be greater enough to
recover the capital:

pD > L (2)

We introduce now peer solidarity as a form of insurance against bad luck: peers

might transfer money to the agent in the unlucky event that the risky investment



fails. Being closer to the agent, we assume that peers can observe the amount of
the effort spent and are willing to provide an increasing amount the greater the
agent’s effort.” This implies that transfers are increasing in the amount of the
investment I and in the capability of the solidarity network, that is potential
solidarity 6 > 0: more specifically, we assume that the amount of the actual
transfer is given by S = feL. Notice that 8 measures potential solidarity which
is different from the actual amount of the transfer S: ex-post the solidarity
transfer is zero either when the potential solidarity is null, # = 0, or when the
agent’s effort is zero even though 6 > 0.

The agent’s problem is to choose consumption levels in period 1 and 2 in

order to maximize the expected utility in (1) subject to the following income

constraints
Ci, < (1-¢eL (3)
Cy < p(RI-D)+(1—p)S=p[ReL — D]+ (1—p)heL (4)

and given the lender’s participation constraint in (2). Substituting the two
income constraints into the borrower’s expected utility, it becomes a problem of
intertemporal choice of consumption.b

Given loan size L and debt face value D, the borrower chooses the share
of the loan e to consume in period 1 and as a consequence the amount to be
invested in the productive project. The first order condition of the maximization

problem is:

u'(Ch)
UI(CQ)
where a(f) = pR+ (1 —p)f > 1 is an increasing function of potential solidarity.

= po(0) ()

There are two countervailing effects of a larger potential solidarity on the effort

choice: on one hand a larger 6 increases the net present value of each unit

5Solidarity tranfers are not observed by the MFIs hence cannot be claimed as part of the
repayment of D.

6The problem is similar to setting savings (here, the effort) in the problem of intertemporal
consumption. However here the effort is non-observable and hence there is a potential moral
hazard problem.



invested in production by providing an extra income in case of default (1 — p)6;
on the other hand, it increases the marginal utility of future consumption, since
Cy = «a(f)el — pD increases with 6, and in order to smooth consumption
between the two periods, first period consumption must increase thus reducing
the effort spent in the productive investment. The balance between these two
contrasting effects decides the sign of the impact of solidarity on productive
investment.

The optimal level of effort can be explicitly derived when substituting a
specific utility function. Let us assume a constant relative risk aversion (CRRA)

utility function” in each period:

o ifr#l
u(C) =
InC ify=1

The marginal utility is either u/(C) = C~7 for v # 1 or it can be v/(C) = &

when v = 1. After substituting the face value D from a binding® condition (2)
into (5), the optimal effort is given by:

. 1+ [a(9)8)""
e*(0) = 6
: a(8) + ()8 ©

The optimal effort is positive and smaller than 1 given that pR > 1. We are

interested in analyzing the impact of peer solidarity on the amount invested in

the productive project.

Proposition 1 The positive effect of a greater potential peer solidarity on the
share of the loan invested in the productive project increases the smaller is vy

and the greater is R and 5.

Proof. The derivative of the optimal effort e¢* in (6) with respect to the para-

meter measuring potential solidarity 6 is

‘Z‘f; ) 7{a jgg)]wf {[aml” (a;l> - [(O‘B)l/ul}}

"The CRRA function is general enough to encompass the interesting cases of linear,
quadratic and logarithmic utility functions and at the same time to let enough flexibility
to vary the degree of risk aversion of borrowers.

8We assume that competition drives MFIs to break even (Armendariz and Morduch, 2003,
p. 139).




where we have substituted «(f) with a whenever possible. The sign of the
derivative depends upon the sign of the term inside the brackets, since the

first factor of the product is always positive. The term in brackets is positive

()=

that is for small enough values of v (low degree of risk aversion) or for high

whenever

1+ (7)

enough values of « (marginal revenue of effort in the productive investment) or
B (low preference for present consumption). In case of v = 1 (logarithmic utility

function) the sign is negative, but it may change as v becomes close to zero. m

Let us analyze the effect of potential solidarity on the investment effort level
within a numerical simulation where we let the degree of risk aversion and the
intertemporal preference rate to vary.

On the one hand, the less risk averse is the borrower, the more she values a
marginal increase in the present value of future investment and the smaller is her
incentive to smooth consumption, thus increasing the effort in the productive
investment. When we introduce some degree of risk aversion in borrower’s pref-
erences, the positive effect of solidarity diminishes since the higher net present
value is also accompanied by a greater risk in the choice of delaying current
consumption. In the following two Figures the parameters of the model are set
to R =25 and p = 0.5.° In Figure 1 we plot the function e*(6) for different
values of v : it shows a positive effect of potential solidarity the smaller the

value of v (smaller degree of risk aversion).

9The only constraint on these parameters is pR > 1. It is possible to show that other
reasonable values of the two parameters provide similar behaviour for e* as function of 6.
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Figure 1

On the other hand, for a given degree of risk aversion -y, the larger the
marginal revenue of future investment represented for instance by an increase
in $ (although similar results may be obtained by an increase in R or in p) and
the greater is the incentive to exert effort in the productive investment. Figure
2 represents the function e*(#) for different values of S and shows a positive
effect of potential solidarity the larger the value of 8 (greater weight to future

consumption).
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Figure 2

Given that our theoretical model predicts opposite effects of solidarity on
productive investments depending on the attitude towards risk and intertem-
poral substitutability, we search for an empirical answer to this question. We
measure the effect of solidarity on actual data in the context of less developed
countries where MFIs programs are designed to facilitate access to banking for
individuals lacking collateral. In what follows we test the predictions of our
theoretical model on a sample of borrowers enrolled in micro-finance programs

in Bangladesh.

3 Data and Empirical Model

Our sample is obtained from a survey of the Bangladesh Institute of Develop-
ment Studies at the World Bank and consists of information on borrowers who
joined microfinance programs in rural Bangladeshi villages between 1991 and

1992.10

10 Although the survey consists of three rounds, we concentrate on the first round
(November-February), since relevant information for our objective is missing in the remaining
two.

11



We have information on participants to microfinance programs drawn from a
larger group of households!! surveyed in three randomly selected villages from 29
districts (thanas). In 24 of these districts, at least one of the existent microcre-
dit programs (Grameen, Bangladesh Rural Advanced Committee or Bangladesh
Rural Development Board) had been in operation for at least three years. Over-
all 20 households were surveyed in each village for a total of 816 observations
pertaining to MFI’s customers.

We concentrate on borrowers enrolled in homogeneous lending programs in
order to be able to compare them under different respects. In particular, for
all households financed by the three MFIs mentioned above: a) the interest
rate accorded is constant (16 percent at the time of the survey); b) loans are
not collateralized. Other lenders (banks and informal lenders) offer loans at
different conditions depending upon borrowers’ characteristics.

Our proxy for the investment effort e is a dummy variable which takes value
1 when the household declares ex-post in the survey that the loan has been
used for productive purposes (either farming or other self-employed activities),
0 otherwise. According to the descriptive statistics in Table 1 it turns out that
83 percent of the households in the survey have invested the loan in productive
activities, while the remaining share used it for personal purposes (e.g. dowries,
food, and medical expenses).

In our context, the investment effort should not be explained by a variable
capturing the actual amount of solidarity transfers (outcome of the solidarity
ex-post), while instead by potential peer solidarity (measure of the ex-ante ca-
pability of the peers). According to the model, in fact, ex-post transfers are
rewarded on the basis of actual effort, and may be related to its non-observable
determinants, such as borrowers’ ability. This may undermine the possibility of
correctly identifying a causal effect of solidarity on effort itself.

A candidate measure of potential peer solidarity that might affect investment

decisions is the number of close relatives (parents and siblings of the household

' The original sample includes non-borrowers and households borrowing from other credit
sources (banks, informal lenders) for a total of 1,798 households.
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head and spouse) owning land. This variable captures the degree of peer soli-
darity (6 in the model), that is the maximum possible solidarity of the network
of relatives. We use the number of relatives owning land since, as widely recog-
nized in the literature, land is one of the best and exogenous measure of wealth
— at least for poor borrowers — in the areas where the survey has been con-
ducted (see for example Pitt and Khandker, 1998). In the dataset the number
of parents and siblings owning land is on average 3.6, with a maximum of 20.

We also account for the presence of actual transfers received in both cash
and food, which may affect the choice of investing by relaxing the household’s
budget constraint. Actual transfers, however, turn to be relatively small in value
(148 taka of cash and 5 taka in food on average)'? and relatively volatile across
households.

An important control variable in this analysis is households’ own wealth. In
fact, although borrowers in the sample belong to the lowest percentile of the
welfare distribution, they could slightly differ in terms of cash endowments, a
fact that may affect both liquidity constraints and the attitude towards risk.
Therefore, we consider households’ land to capture wealth. In the
dataset, households own relatively small plots of land (0.41 acres on average) a
figure which well reflects MFIs’ policy approach towards poverty.

Information about the type of activity of the head of the family is important
in order to capture possible differences in the expected return of the project (pR
in the model). Due to floods, droughts and adverse climate conditions in general,
farming activity is indeed likely to be associated with a higher variance of returns
and difficulties to commit to regular installments (see for example Caldwell et
al., 1986) which may end up influencing investment choices, especially in the
case of risk-averse borrowers. In order to control for these features we add a
dummy indicating whether the head of the family is a farmer. In particular,
farming is the main activity of the household head for 68 percent of the cases
in the sample.

Another characteristic related to the expected return of the project is the

12At the moment we write, one euro is worth 107.74 taka.
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status of self-employed workers versus employees, since it is reasonable to think
that the former requires a higher expected return to offset the greater risk in-
curred. According to our data, 57 percent of household heads are self-employed,
while all others are employees.

We also introduce several variables in order to capture the intertemporal
preference rate, 5, such as age of the household head and spouse, their education,
number of persons composing the household, and number of children (either
living inside the household or elsewhere). The latter, in particular, seems a
good proxy for the weight accorded to future consumption. The average age
of the household head and his/her spouse is 35 years, meanwhile they attended
school for approximately 2 years. Households have 5 members on average, the
head of the family and spouse have 2 parents alive (within 4), 10 close relatives
(mostly siblings) and 6 children.

As a measure of risk aversion, v, we use a dummy taking value 1 when the
household head is male. In fact, it is argued that gender may reflect a different
attitude towards risk and investment (see for example Schubert et al., 1999 for
a discussion). In our dataset, in particular, the household head is male in 94
percent of the cases.

Furthermore, we control for exogenous shocks occurred to household mem-
bers. In fact, funds might be subtracted from productive uses in case household’s
members require medical treatment. Even in case of marriage it is possible that
productive projects are foregone in order to provide dowries. In the dataset the
number of household members who have been hit by some injury is 1 on average,
with a maximum of 7, while 1.4 percent of the households declared that they
provided their daughters with a dowry'3.

We control also for the presence of alternative sources of credit. Similarly
to heterogeneity in wealth, other sources of credit may account for differences

in the share of funds invested in production. In our context 5 percent of the

13The figure reporting the percentage of households providing dowries looks par-
ticularly low. Underreporting, however, might be due to the fear of being dropped
from MF programs since the latter often provide recommendations against the
use of funds for such purposes.
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households have obtained credit from informal moneylenders (such as input
suppliers, merchants, landlords, relatives'? and friends), while 2 percent from
banks. The average loan size accorded by informal lenders amounts to 3,775
taka (approximately 35 euro) while it is 3,595 taka (approximately 33 euro)!'®
for bank lending, with greater variability. Loans from MFTs are on average 7,546
taka (approximately 70 euro).

Finally, borrowers are asked how much would they be willing to borrow again
in the future. We consider their answers as a measure of their opportunity cost
of not being granted credit in the future, hence a measure of how severe is for
them the threat of non-refinancing. Basically, the larger the amount declared,

the higher is the cost of the threat for them. On average, the desired amount is

double compared to the current loan.

We start by setting the following regression:
zij = aobij + arhij + a2 Aij + p1; + €5 (8)

where 7 identifies the household and j the village in which the household lives.
The dependent variable z;;, ranging on real values from —oo to +00, is a latent
variable related to the effort that household ¢ wishes to devote to a given produc-
tive project (i.e. the share of funds invested) conditional on potential solidarity
proxied by the number of relatives owning land 6;;, on household’s wealth mea-
sured by land h;; and a set of controls A;;. Finally, u; are village specific-effects,
while €;; is an i.i.d. error with conditional mean E(e;;|0;;, hij, Aij, ,uj) =0.
Denote the variable expressing effort with y;; and let y;; = 1 when a positive
answer is associated to the question whether the amount borrowed has been
used for productive purposes, and zero otherwise (y;; = 0). We assume that
the answer is related to the latent variable capturing the propensity to invest,

namely that Yij = 1if Zij > 0 and Yij = 0 if Zij <0.

4 Note that these are indeed loans from relatives, but in contrast with solidarity transfers,
they must be refunded at a specified interest rate.

15Normally, the amount of a bank loan is considerably larger (see Dalla Pellegrina, 2011).
However, it dramatically drops when households contemporaneously borrow from banks and
MFIs.

15



We use a probit model to estimate the probability over the observable vari-

able, that is Pr {yij = 1|917, hij,Aij,/,(,j}.

4 Results

The results of the several regression models are summarized in Table 2 in the
Appendix.

Estimates provide evidence that a higher number of relatives owning land,
i.e. the measure of potential peer solidarity, increases the probability that the
borrower uses funds for productive activities. This measure of potential solidar-
ity is always significant and robust to alternative specifications. In particular,
the estimated marginal effect suggests that owning one more relative with land
increases the probability of investing in productive projects by 1.4 percent (sim-
ple mean across different specifications). Although semi-elasticities may
result relatively small due to the high share of households investing
in productive activities (83 per cent, see Table 1) this is an impor-
tant figure considering the width of the network of relatives existing
in rural areas of poor countries. In our dataset, for example, the
observed average number of relatives with land is 3.6. Compared
to households with no landed relatives, this family has slightly more
than five percent higher probability of investing the loan in produc-
tive activities.

In each of the different regressions we account for household characteristics
that may affect the choice of diverting loans towards current consumption rather
than investing, such as the average age of the household head and his spouse,
the average number of years of education, gender of the household head, number
of household members and the household network size measured by the number
of relatives who are alive. In the latter case we separate parents and siblings
from the number of children, since borrowers’ offspring may better reflect their
intertemporal preference rate. Moreover, we include the dummies for farming

and for self-employed activities, while leaving employees as a residual class.
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As for differences across specifications of the estimated model, in column (1)
in Table 2 we neither control for alternative sources of lending nor for possible
shocks affecting household welfare, actual transfers, and importance of future
financing. In column (2) we control for the former by including a dummy which
takes value 1 when the household also borrowed from informal lenders or banks,
separating the two alternative sources. In column (3) we replace the previous
dummies with a continuous variable measuring the amount of the loans obtained
from alternative sources. In column (4) we add variables capturing shocks, such
as diseases of a household’s member or the payment of a dowry. In column (5)
we account for incentives provided by the threat to foreclose access to future
lending as measured by the desired amount of future loans, and for the presence
of actual transfers in both cash and food.

Throughout all specifications in Table 2 the proxy for households’ own wealth
— d.e. land ownership — is significant and exhibits a positive sign. This is
somehow expected: households without liquidity constraints are less likely to
divert borrowed funds for immediate consumption purposes, thus investing more
in production.

The relationship between some other household characteristics and invest-
ment effort is also particularly interesting. For example, younger people seem
more inclined to devote funds to productive purposes, a fact that should reflect
the higher weight they put on future consumption (higher ), which is in line
with our theoretical analysis. Also the sign of the coefficient associated to the
number of children, although less significant, provides similar evidence.

The result for education is somehow surprising, since more educated house-
holds tend to invest less. One possibility is that highly educated workers are
also more productive, and thus may invest less to achieve the same output of
less productive individuals. An alternative explanation could be that more ed-
ucated workers are also richer (the correlation with household land is 30 per
cent, see Table A1) and deliberately borrow for non-productive purposes, being
confident that they can repay the loan through financial resources other than

income on investment.
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Male household heads seem more prone to invest in production compared
to females. We may interpret this result with males having a different degree
of risk aversion compared to females (low 7 for males compared to females).
In particular, women may be likely to save more resources for child raring and
education (Jackson, 1996; Pitt and Khandker, 1998; Kritikos and Vigenina,
2005) so that they turn out investing less in production.'®

Being self-employed increases the probability of investing. This
result could be affected by endogeneity, however, since one of the
objectives of MFIs is to promote self-employment. On the other
hand, the result that farmers tend to invest less represents interesting
evidence, since it might reflect the fact that agriculture returns a
lower expected value per unit invested (smaller R). Even this result
however could be affected by endogeneity due to the policy of MFIs
to target manufacturing.

Our measures of shocks are also significant and with the expected — negative
— sign, suggesting that injuries and dowries are both likely to divert funds from
productive purposes (column (4)). Notice however that their correlation with
the dependent variable is not negative.

As far as the alternative sources of lending are concerned (see columns (2)-
(4)), it is interesting to note that their presence and amount reduce the proba-
bility of investing in production. This result is stronger for informal lending and
could be due to the high correlation of informal lending with non measurable
features such as negative shocks — i.e. other than illness and dowries — which
may affect investment.

The coefficient associated to desired future loans is not significant (column
(5)) suggesting that the threat of non refinancing is weak. However one should
be careful in interpreting this evidence, since the variable capturing the amount
of desired future loan is highly correlated with the actual amount of the loan

(see Table Al in the Appendix).

16However, it is worth observing that there is not a significant number of women who are
household heads in the data, so that such a result may be driven by the scarcity of cases.
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Column (6) reports estimates when excluding relatives with land. This is
important in order to verify whether the observed effect on invested funds de-
pends upon the simple size of a solidarity network (number of relatives alive),
regardless of its financial capability. In our case we can be reasonably confident
that what matters for the propensity to invest is the financial strenght of the
network and not the simple size of the network, since parameters associated
to the latter are not affected (do not become significant) when the number of
relatives with land is removed from the set of explanatory variables.

Finally, we control for the effect of MFIs’ loan size on the use of loans for
production for robustness check (Table 3). Comparing Tables 2 and 3, one can
see as a robustness check that the previous results on the probability of investing
in productive activities are not affected by the presence of the loan size in the
regression. Apart from this fact, interesting evidence is provided by the sign
and significance of the parameter associated to MFIs’ loans . This confirms the
positive effect of microfinance on investment when compared to other sources

of lending, as already documented by Dalla Pellegrina (2011).

5 Concluding remarks

In this paper we test whether peer solidarity enhances productive investment
in a context of asymmetric information between borrowers and lenders, when
borrowers may divert loans for current consumption and have no endowments
to be used as collateral, as it is the case for less developed countries where MFIs
operate.

In this framework, the impact of greater peer solidarity may be in principle
ambiguous: on the one hand, greater solidarity increases the expected return of
the investment by providing a buffer in case of default, hence making investment
more appealing. On the other hand, consumption smoothing may require to
increase the value of current consumption, hence reducing the propensity to
invest.

We test the predictions of the model using data from a survey of the World
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Bank on a sample of households participating to microfinance programs in
Bangladesh during the period 1991-1992. Empirical findings suggest that the
propensity to use the loan for productive activities is enhanced by the potential
solidarity of the network of relatives. Results are robust to different specifica-
tions of the model.

In conclusion, from the MFTIs point of view it is important to consider repay-
ment enforcement mechanisms that rely not only on group joint liability (and
related sanctions imposed by same-group members) but also on borrowers’ po-
tential solidarity network. Our paper shows evidence that peer solidarity may
be an instrument to enforce good behavior, regardless of the fact that the struc-
ture of loans is group-based or individually-based. Given the current attitude
of several MFIs to shift towards individual lending, the role of solidarity may
thus acquire importance in the next future compared to other group-based loan

enforcement mechanisms.
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Table 1 — Descriptive statistics

Variable Obs | Mean Std. Min Max
Dev.

Productive use of | =1 if loan has been used for productive purposes 816 0.83 0.36 0 1

loan (farming or other self-employed activities), O
otherwise

Relatives own number of relatives owning land 816 3.60 3.95 0 20

land

Land acres of land owned by the household 816 0.40 0.91 0 13.65

Age average age of household head and spouse 816 | 34.68 11.35 8 725

Education average years of education of household head and 816 2.04 2.50 0 13
Spouse

Household head is | =1 if the household head is male, O otherwise 816 0.94 0.23 0 1

male

Household number of individuals living in the household 816 5.25 1.98 1 17

members

Relatives alive total number of relatives owned by household head 816 | 10.19 4.61 0 28
and spouse

Children alive number of daughters and sons living either inside 816 6.37 4.17 0 24
or outside the household

Farming =1 if the household head is afarmer, O otherwise 816 0.68 0.46 0 1

Other self- =1 if the household head is a self-employed 816 0.57 0.49 0 1

employed worker, 0 otherwise

Injury number of household members who have been ill 816 1.05 1.13 0 7
during the last year

Dowry 1if the household has paid a dowry during the last 816 0.01 0.12 0 1
year, 0 otherwise

Informal loan =1 if the household has received credit by informal 816 0.05 0.23 0 1
lenders, O otherwise

Bank loan =1 if the household has received credit by banks 816 0.02 0.15 0 1

Informal loan amount of credit (in taka) accorded by informal 40 | 3,775 3,986 | 1,000 | 17,000

amount lenders

Bank loan amount | amount of credit (in taka) accorded by informal 21| 3,595 2,154 | 1,000 9,500
lenders

MF loan amount amount of credit (in taka) accorded by MFI 816 | 7,546 6,827 | 1,000 | 54,000
programs

Size future loan desired amount of the next loan (in taka) by MFI 816 | 14,293 | 16,843 | 1,000 | 200,000
programs

Transfers: cash amount of transfers (in taka) in cash accrued to the 816 | 147.59 1,465 0| 33,000
household

Transfers: food amount of transfers (in taka) in food accrued to the 816 5.08 80.07 0 2,000

household




Table 2— Effect of solidarity on the use of MFIs lans

Dependent variable: productive use of loan (yes=1)

1) (2 (3 (4) 5 (6)
Relatives own land 1.174* 1.421** 1.533** 1.440** 1.586* *
(0.693) (0.686) (0.696) (0.688) (0.712)
Land 7.143** 7.135%* 6.713* 6.668* 6.252* 7.690**
(3.439) (3.473) (3.427) (3533) (3.330) (3.419)
Age -0.379 -0.418* -0.433* -0.418* -0.501** -0.468**
(0.235) (0.226) (0.228) (0.230) (0.238) (0.232)
Education -3.143*** -2.862*%** -3.022%** -3.040*** -3.499* ** -2.567***
(0.800) (0.773) (0.800) (0.786) (0.884) (0.771)
Household head is male 18.101** 18.609* * 18.559** 17.811** 22.796*** 16.076**
(7.928) (7.736) (7.820) (7.889) (8.315) (7.743)
Household members 0.962 0.859 1.117 1.037 1.000 1.217
(1.348) (1.325) (1.326) (1.364) (1.385) (1.329)
Relatives alive 0.088 0.182 0.106 0.049 -0.036 0.585
(0.483) (0.465) (0.471) (0.478) (0.480) (0.429)
Children alive 0.314 0.566 0.552 0.851 0.692 0.694
(0.837) (0.824) (0.827) (0.840) (0.869) (0.838)
Farming 5.331 7.525*% 6.944 7.011 7.489 8.162*
(4.566) (4.524) (4.536) (4.513) (4.642) (4.489)
Other self-employed 29.202* ** 27.510*** 27.764*** 26.898* * * 26.011*** 26.639* **
(4.120) (3.863) (3.993) (4.031) (4.160) (3.951)
Informal loan -35.649***
(7.099)
Bank loan -30.371***
(11.117)
Informal loan amount® -5.576%** | -5.077*** | -6.074*** | -5.120***
(1.763) (1.701) (1.859) (1.748)
Bank loan amount® -4.918** -5.121** -5.936*** | -4.618**
(2.168) (2.255) (2.269) (2.064)
Injury -3.165**
(1.604)
Dowry -34.411**
(14.537)
Size future loarf® 0.486
(0.296)
Transfers: cast® 0.573
(0.722)
Transfers: food® -3.239
Constant -0.392 -0.594 -0.546 -0.435 -0.609 -0.492
(0.539) (0.560) (0.553) (0.556) (0.559) (0.535)
Pseudo R2 0.2450 0.2909 0.2718 0.2862 0.2790 0.2645
Observations 538 538 538 538 521 538

Probit estimates. Robust standard errors in brackes. Marginal effects (excep in percentage are reported.
***gignificant at 10%; ** significant at 5%; *** si gnificant at 1%.
@ Coefficient multiplied by 1,000




Table 3 — Effect of solidarity on the use of MFlsdans

Regressions including loan amount

Dependent variable: productive use of loan (yes=1)

Relatives own land
Land

MF loan amount

Age

Education

Household head is male
Household members
Relatives alive

Children alive

Farming

Other self-employed
Informal loan

Bank loan

Informal loan amount®
Bank loan amount®
Injury

Dowry

Size future loarf?
Transfers: casH®

Transfers: food®
Constant

Pseudo R2
Observations

) (2 ©) 4 ©) (6)
1.222% 1.462** 1.618** 1.495%* 1.764**
(0.657) (0.635) (0.659) (0.639) (0.697)
6.699* * 6.528** 6.101* 5.880* 6.399* * 7.095**
(3.252) (3.156) (3.140) (3.106) (3.243) (3.182)
2.140%%*% | 2.215%%* | 2.275%%*% | 2.456%** | 2.322%%*% | 2.21grr+
(0.578) (0.570) (0.573) (0.571) (0.677) (0.585)
-0.485* | -0522%* | -0.543** | -0.549** | -0.505** | -0.578**
(0.246) (0.237) (0.239) (0.239) (0.250) (0.242)
-3.235%%% | -3.003*** | -3.128%** | -3.117%** | -3552%** | .2.636+**
(0.767) (0.741) (0.772) (0.749) (0.863) (0.740)
18.695** | 10.153*** | 19.171*** | 18.151** | 23.371*** | 16.310**
(7.565) (7.233) (7.359) (7.325) (7.834) (7.293)
0.949 0.820 1.085 0.914 0.875 1.190
(1.338) (1.311) (1.312) (1.328) (1.387) (1.312)
0.062 0.144 0.063 0.041 0.048 0.565
(0.472) (0.446) (0.454) (0.455) (0.472) (0.414)
0.490 0.755 0.758 1.184 0.888 0.914
(0.854) (0.833) (0.837) (0.838) (0.882) (0.849)
3.246 5.529 4.869 4.715 6.038 6.230
(4.399) (4.306) (4.339) (4.227) (4.543) (4.322)
27.451%** | 25581*++ | 25708*** | 24.548*** | 26.234*** | 24.633***
(4.034) (3.771) (3.901) (3.915) (4.062) (3.846)
-35.233***
(7.135)
-32.537%**
(10.657)
-5.630%** | -5,074%** | -5.802¢** | -5130%**
(1.703) (1.582) (1.787) (1.691)
5.341%* | -5320%% | -5544%* | -4.962%*
(2.130) (2.401) (2.276) (2.072)
-3.028
(1.580)
-38.138***
(14.247)
0.003
(0.196)
0.553
(0.695)
-4.972
-0.455 -0.680 -0.636 -0.521 -0.720 -0.561
(0.543) (0.569) (0.560) (0.566) (0.568) (0.542)
0.2683 0.3163 0.2978 0.3155 0.2970 0.2892
538 538 538 538 521 538

Probit estimates. Robust standard errors in brackes. Marginal effects (excep in percentage are reported.

***gignificant at 10%; ** significant at 5%; *** si gnificant at 1%.
@ Coefficient multiplied by 1,000




Table Al — Correlation between variables

Productive | Age Education | Household | Household | Relatives | Children | Farming
use of head is members aive dive
loan male
Productive use of loan 1
Age -0.0119 1
Education -0.0346 0.0936 1
Household head ismale 0.0802 0.2302 0.0753 1
Household members 0.0595 0.4058 0.197 0.1572 1
Relatives alive 0.0391 | -0.2764 0.1022 0.207 -0.1014 1
Children alive 0.0262 0.6904 0.0924 0.0878 0.6651 | -0.1623 1
Farming 0.1105 0.1115 0.08%4 0.1203 0.108 0.0812 0.1024 1
Other self-employed 0.2245 0.0131 -0.0138 0.0351 0.0771 0.008 0.0294 | -0.0172
Injury 0.0238 0.0936 0.0505 0.0304 0.2033 | -0.0359 0.1584 | -0.0562
Dowry -0.1675 0.1169 -0.0102 -0.0143 0.0254 | -0.0404 0.133 | -0.0048
Informal loan -0.204 0.0276 0.1179 0.0314 0.0649 0.0527 0.0867 0.0026
Bank loan 0.0294 | -0.0705 0.0019 0.0397 -0.0364 0.067 | -0.0589 0.0436
Informal loan amount -0.1516 0.0626 0.1291 0.0156 0.1035 0.0232 0.1455 0.0116
Bank loan amount 0.0162 | -0.0492 -0.0084 0.0342 -0.0006 0.0562 | -0.0361 0.0549
MF loan amount 0.1897 0.0994 0.0717 0.0192 0.1526 | -0.0057 0.0806 0.1055
Size future loan 0.1167 0.1141 0.0761 0.0358 0.1697 0.0043 0.099 0.0489
Relatives own land 0.0879 0.1089 0.2695 0.0379 0.22 | -0.0682 0.1259 0.2478
Land 0.1191 | -0.0516 0.2954 0.0305 0.0821 0.3928 0.0275 0.2441
Transfers: cash 0.0281 | -0.0175 0.0775 -0.1812 0.1165 | -0.0085 0.0514 | -0.0041
Transfers. food -0.0137 -0.023 0.0824 -0.0077 0.0566 0.0405 -0.007 0.0002
Other self- | Injury Dowry Informal Bank loan | Informa | Bank MF loan
employed loan loan loan amount
amount amount
Other self-employed 1
Injury 0.015 1
Dowry -0.0793 | -0.0328 1
Informal loan -0.0426 0.1341 0.1486 1
Bank loan -0.0312 0.0401 -0.0199 0.0307 1
Informal loan amount -0.0536 0.1009 0.1559 0.7809 -0.009 1
Bank loan amount -0.0098 0.0514 -0.0171 0.0289 0.8604 | -0.0081 1
MF loan amount 0.1798 0.0432 0.0017 -0.0383 0.0046 -0.016 0.0197 1
Size future loan 0.1822 0.078 0.0057 0.0381 0.0473 0.0755 0.0612 0.552
Relatives own land -0.0267 0.066 -0.0255 -0.0036 -0.0103 0.0027 | -0.0072 0.1097
Land -0.014 | -0.0237 -0.065 0.0144 -0.011 0.0359 | -0.0204 0.1389
Transfers: cash 0.0491 0.03%4 -0.0123 -0.0224 -0.0164 | -0.0156 | -0.0141 0.0392
Transfers. food 0.0093 0.0591 -0.0078 0.0004 -0.0103 | -0.0056 | -0.0089 0.0403
Size Relatives | Land Transfers. | Transfers:
future own land cash food
loan
Size future loan 1
Relatives own land 0.0915 1
Land 0.1052 0.2844 1
Transfers: cash 0.0187 0.0718 0.081 1
Transfers: food 0.0316 0.0609 0.1034 0.2524 1




