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Abstract

This paper studies the benefits of participation in micro-credit programs, and examines
whether membership in these programs is an effective instrument in smoothing inter-seasonal
consumption. We hypothesize that the benefits to participation accrue differentially over time,
as more experienced participants are better equipped on their own to minimize per capita
consumption fluctuations. Using an Euler equation approach, we show that consumption dif-
ferentials across seasons are inversely related to length of membership. Estimates from the
gender-stratified model suggest that for a female participant, one year of membership reduces
the percentage change in per capita consumption, caused by a unit shock, by 6%. We present
simulation results confirming that as length of membership increases, the “certainty equivalent”

of the participant decreases.
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1 Introduction

In a primarily rural economy such as Bangladesh, a significant proportion of the labor force is sub-
ject to the seasonality of the crop cycle that results due to marked weather patterns. Seasonality
coupled with the lack of access to formal insurance mechanisms implies that poor rural households
experience strong fluctuations in their annual income flows. Absent sources of income which do
not depend on weather outcomes, seasonal fluctuations in income flows are fully reflected in the

household’s annual consumption stream.

Participation in micro-credit programs improves the ability of members to withstand aggregate
shocks that cause seasonal consumption changes. Credit provided is earmarked for non-agricultural,
self-employment activities, and this establishes a source of income for the household that is unlikely
to covary with agricultural shocks such as weather. Furthermore, since the majority of participants
are female, credit provided to them succeeds in diversifying income across individuals within a house-

hold.!

The benefits to participation change with length of membership. Reasons for this include: (1)
Precautionary - by virtue of membership in these programs, more experienced members would have
accumulated assets over time, which may be used in a precautionary role to smooth consumption.
Estimates from the data used here suggest that the real average amount of total assets for a member
household before participation is Taka 54034, and after participation is Taka 63338. Hence, the
average total assets for a household increase by approximately 17.2% after participation. (2) Avail-
ability of collateral to obtain loans - accumulated assets and savings may also be used as collateral
for loans from other sources. (3) Build up of a “reputation” - membership in credit programs leads
to the formation of a “reputation” for more experienced clients. By demonstrating their ability to
meet regular installment payments, more experienced members signal their ability to be good credit
risks for other lenders in the market. (4) Since longer duration members possess the means to avail
of other sources of borrowing, their demand for credit conditional on a particular source is more

price elastic. This implies that they are charged a lower interest rate (Igbal 1988).

ISee Appendix for a more detailed description of the Grameen Bank’s policies and practices.



Not many studies in the literature have attempted to evaluate the long-run benefits of partic-
ipation, or sought to understand how the behavior of participants evolves over time. Ahlin and
Townsend (2002) use repayment data to test the validity of four different models of joint liability
lending, but their study is cross-sectional in nature. Ghatak (2000) addresses how the joint lia-
bility mechanism exploits local knowledge that borrowers have about each other, knowledge that
the lender is not privy too. In such contexts, joint liability leads to endogenous peer selection in
group formation. The paper does not address possible changes in incentives for more experienced
members. Pitt and Khandker (1998) examine credit effects by gender, and find that credit given
to female participants has strong beneficial effects on household consumption, children’s schooling,
nutrition, and male and female labor supply. This study does not consider whether positive benefits

extend into the future.

This paper evaluates long term effects by estimating the consumption smoothing ability of partic-
ipating households, as a function of their length of membership. The idea is that if more experienced
members develop a stronger bargaining position through the accumulation of wealth, then they are
better able to withstand seasonal shocks to household per capita consumption. This enhanced abil-
ity to buffer consumption against shocks indirectly captures the household’s long run capacity to

survive independently without aid.

We motivate our empirical analysis by incorporating borrowing constraints into Euler equations
(Flavin, 1981; Zeldes, 1989; Foster, 1995). This is done through the formulation of a time vary-
ing, household specific interest rate. The deviation of this household specific time varying interest
rate from the average village interest rate captures the higher cost of borrowing faced by a poor
household. The household specific interest rate reflects the individual shadow price of intertemporal
resource transfer and may be affected by social costs and monetary costs, as well as the household’s
bargaining position in the village. The household interest rate is thus not an actual interest rate on
loans to the household, it is an implicit measure that proxies for all costs associated with smoothing
the effects of seasonal shocks to consumption. The average village interest rate captures effects
of price changes, seasonal shocks, and taste shifters that affect all households in the village. Our
hypothesis is that participation in microfinance programs reduces the deviation in the household

specific (implicit) interest rate from the average village interest rate.



By using maximum likelihood techniques to estimate the relationship between changes in per
capita consumption across seasons and several household and village level factors such as length
of membership, changes in prices, preferences, and the cost of borrowing, we demonstrate that
membership length is inversely related to the change in seasonal per capita food expenditure. Our
estimation technique allows for self-selection into programs, non-random program placement, and
for membership effects to differ by season. Our estimation results suggest that when members are
stratified by gender, a one year increase in the length of membership of a female participant reduces
the percentage change in per capita consumption caused by a unit shock (the concept of a “unit
shock” is explained below) by 6%. This means that for an implicit interest rate change of one stan-
dard deviation around the mean, a household that has a female participant who has been a member
for approximately four years (50" percentile of length of membership) experiences a consumption
change of 11.48% between two seasons. As predicted by our theoretical model, non-participants
experience a higher consumption differential of 24.02%. A section of the paper is devoted to con-

ducting various robustness checks for the results obtained.

The paper is organized as follows. Section 2 provides an outline of the model that is used
for the empirical estimations. Section 3 provides a summary of the data, and section 4 discusses
issues involved in the estimation. Section 5 reports the results and section 6 discusses the welfare

implications of the results. Section 7 provides further support for results and section 8 concludes.

2 Model

We begin by incorporating credit constraints into the standard Euler equation of a dynamic utility
maximization model, which relates consumption changes to changes in prices, the interest rate, and

the discount factor.

Consider a household that maximizes the expected value of a time separable lifetime utility

function. In each time period ¢, household ¢ in village j chooses consumption Cjj; to solve:
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subject to an asset update:
Aijirr = (L4 rije) (Aijtrk—1) + Yijirk — PieynCijerr Yk

where 3 is the discount rate, E; is the expectations operator conditional on information available as
of time ¢, T is the end of the household’s horizon, r;;; is the interest rate faced by the household,
A;j+ are household assets, Y;;; is household income, and Pj; are prices in village j at time ¢. The

first order conditions are of the following form:
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Under rational expectations, €};, . is the expectational error which is uncorrelated with information
known at time ¢. Assuming a CRRA utility function of the form:
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and substituting its first derivative into equation (2) yields,

Cijt+1 - th i
< Cljt ( Tz]t) Pjt+1 e”t+1

defining R;j; = (1 + ;) and substituting into the above implies:
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Following Zeldes (1989), define (1 + €};;,1) = (1 + €f;,1)(1 + €ije+1), where e, is the aggregate

component of the expectational error and e;;;4; is the idiosyncratic component. We define

1
€iji+1 = — (l"(l +eiji+1) + gaziml)
where the expectational error and its idiosyncratic component are related as in Zeldes (1989). Sub-
stituting €;;;41 into (3) we arrive at:
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In order to analyze the cost of borrowing faced by a household, the term that captures the difference
between the household interest rate and the average interest rate in the village needs to be incorpo-

rated. We achieve this by following Foster (1995) where the term Lin (BR;;) is approximated to



its first order Taylor series expansion about the village average interest rate R;;. Doing so allows us
to explicitly incorporate the fact that households without collateral face higher costs of smoothing
and are unable to borrow at the average village interest rate. This yields,
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where 7j; is the average interest rate in village j at time ¢, and r;;; is the (implicit) interest rate
faced by household ¢ in village j at time ¢. The incorporation of the term depicting the difference
between the average village interest rate and the interest rate faced by a household i in that village,
allows us to analyze the household’s cost of borrowing relative to the rest of the village. Rewriting

the above, we obtain:

Aln Cijir1 = Yoo + Y1e(Tije — 7j¢) + Y20 Al Pjppr + vijega (5)

where Yo, = Lin BRji, y1¢ = ﬁjt, Y2¢ = L (The coefficient of relative risk aversion is assumed to
be non-negative), and v;ji+1 = éeijt_l,_l. Those households with easier access to credit (that is, with
small (rjj: — rj:)) are better able to smooth consumption. Thus for them, changes in per capita
consumption are primarily governed by changes in prices, preferences, and the average interest rate

that affects all households in the village.

We hypothesize that in the presence of season specific shocks, the deviation between the average
village interest rate and the implicit interest rate faced by a poor household depends on the length of
time the household has been a member of the credit program. Membership length reduces the cost
of borrowing since those who have been participants for long periods of time accumulate the means
to minimize consumption fluctuations. The (r;;; — rj) term captures the deviation in the implicit
household interest rate from the average village interest rate, where the latter reflects seasonal
shocks to consumption in the village. The higher cost of borrowing faced by (poor) non-participants
is captured in the (r;;; —rj) term. For participants, the differential they face is tempered by length

of membership. In order to reflect this, we adopt the following specification:
Yot + Y1t (rije — rjt) = F(Dije) e (6)

F(D;jt) denotes that the household’s cost of borrowing is a function of D;j;, where D;j; is the

duration of membership (of household 7 in village j at time #) in a credit program, and p;; is a



village season dummy that predicts average interest rates.? Where
-7:(Dijt),ujt — (eJtDijt) Wit

we obtain,
Yot + Y1e(Tije — 1rje) = (eatDm) Hjt (7)

Substituting equation (7) into equation (5):
Aln Cijiyr = (66‘“[)“‘“) Mitr1 + Y2 Aln Py + Vijegr (8)

Equation (8) forms the basis of the subsequent estimations. Variables such as characteristics of the
household head as well as the quantity of land owned by the household also play a role in reducing
the cost of borrowing. These may be included in (8) in a similar manner to the inclusion of D;j41.2
Note that in equation (8), village level fixed effects that predict influences of seasonal shocks on aver-

age village interest rates (the p;11)?* are estimated simultaneously with the &;41 and y2; parameters.

The coefficient d;41 is the marginal effect of interest, and the hypothesis that experienced par-
ticipants are better able to smooth consumption predicts that ;41 < 0. If seasonal shocks are fully
reflected in the pj41 parameters that measure average interest rate changes at the village level,
then it is evident from equation (7) that for a unit shock (as noted before, the pj;11 parameters pick

up the effects of seasonal shocks. In order to interpret a negative delta coefficient, we assume that

2Note that j¢ picks up the effect of all variables (including interest rates) that change by seasons across villages.
Hence, these parameters do not capture interest rate variations exclusively. Given dearth of data on actual measures
of average village interest rates, we are unable to control for this. Since interest rate variations at the village level are

still captured, we do not significantly alter our interpretation of this parameter.

3We assume that household characteristics affect the cost of borrowing but do not directly shift tastes in the utility
function. Given our focus on the cost of intertemporal resource transfer, we do not believe that this assumption is
overly restrictive. Moreover, it seems unlikely that taste shifters explain most of the variation in the data for poor
households. For example, there is little reason to believe that the poor have a steep drop in tastes during the lean

season. Hence, any such result is likely to reflect high interest rates and prices.

4The pj¢+1 parameters predict average village interest rate changes caused by seasonal shocks (among other things),
and are estimated for two seasons of the year. These are thus village time parameters that predict effects of largely

anticipatable seasonal shocks on average village interest rates which influence village consumption.



fjt+1 equals one in equation (7)), a negative delta coefficient implies that one period of participation
reduces the effect of a shock by a magnitude of e~%. Hence, the longer the household has been a
participant, the smaller is the effect of the anticipated shock on inter-seasonal consumption differ-
entials. In the limit, changes in consumption are attributable to changes in prices and preferences,
and seasonal shocks have an effect only through average interest rate that affect all households in

the village.

3 Data

The data used in this analysis were collected from rural Bangladesh during 1991-1992. The sample
is drawn from 29 randomly selected thanas (districts), 24 of which had one of the three micro-credit
programs (Bangladesh Rural Advancement Committee (BRAC), Bangladesh Rural Development
Board’s (BRDB) RD-12 program, and the Grameen Bank) in operation, and 5 of which had none.
Grameen, BRAC, and BRDB’s RD-12 program are similar in the types of services they provide, and
the eligibility criterion did not vary across them at the time these data were collected. Hence, all

three programs are treated identically for purposes of the following estimation.

Three villages in each of the 29 thanas were randomly selected, although in the 24 program
thanas, villages were randomly selected on the basis of their having had a program in operation for
three or more years. Households within the selected villages were then identified as “target” (those
who were qualified to join the program) or “non-target”, and then participants and non-participants
among the target households were separately identified. Those households who were participants as
well as target non-participants were oversampled. The data has information on 1,798 households of

which 1,538 were target households. Of the target households, 905 were participants.

The data track each household for three separate rounds corresponding to the three major rice
crop seasons in Bangladesh. The first round coincides with the post harvest time of the Aman rice
crop (December/January 1991). The second round coincides with the post harvest time of the Boro
crop (April/May 1992), and the third round coincides with the post harvest time of the Aus rice
crop (August/September 1992). The Aman rice crop is the largest in the year and the Aus season

is traditionally seen as the “lean” season, with rural consumption levels reaching their annual lows



in the months just before the Aman harvest.

In this paper, round 1 refers to the Aman season (season 1), round 2 to the Boro season (season

2), and round 3 to the Aus season (season 3).

Table 1 (all tables are at the end of the paper) provides the weighted means and standard de-
viations of all the independent variables used in the analysis. Length of membership is measured
by the number of months the participant has been a member of one of the three programs. Two
households had members belonging to more than one program, thus for each household, the maxi-
mum value for length of program membership is used in the estimations. In order to account for the
choice based sampling of the data, means of variables are adjusted by weights that correct for the
difference between the actual distribution of households in the villages surveyed and the distribution
of households in the sample. Only those households that appeared in all three rounds of the survey
were included (this excluded 29 households). Non-target households owning more than 5 acres of
land were excluded in order to maintain the validity of the assumption that the “landed” may be
pooled with the “landless”. This excluded an additional 43 households. The sample thus consists of
1,726 households.

The dependent variable consists of two sets of differences in per capita consumption (between
seasons 2 and 1, and between seasons 3 and 2), which are estimated jointly. Per capita consump-
tion is measured by per capita food expenditure in the week previous to the survey. In these data,
expenditure on food constitutes almost 80% of total expenditure at the household level, and the
variable is constructed from a single question in the survey. Note that under assumptions regarding
the timing of information availability (in formulating the Euler equation), the difference between
seasons 3 and 1 is approximately the sum of differences between seasons 2 and 1, and seasons 3 and
2. Round 1 data are excluded from the estimation (although round 1 level variables are still present)
because the theoretical model implies that the difference in per capita consumption between seasons
2 and 1 is a function of round 2 data, and the difference in per capita consumption between seasons

3 and 2 is a function of round 3 data.

Table 2 reports the weighted mean and standard deviation of the dependent variables. The



flowchart at the end of the paper (along with the figures) depicts the structure of the data.

4 Estimation

Identification of the effect of an endogenous variable such as membership duration is achieved by
using the quasi-experimental nature of the data.® There are a couple of issues of importance. The
main aim of micro-credit programs is to alleviate poverty and to provide poor people with the means
of a steady livelihood. If programs are deliberately placed in areas that are relatively poorer than
others, then estimates of the effects of program participation are necessarily biased. The use of
village level fixed effects that capture systematic differences in attributes across villages, aids in re-
moving this bias. Yet, without any further variation in program availability, it is usually not possible
to separately identify the length of membership effect from the village fixed effect. Identification of
the length of membership effect becomes possible if the sample includes households in villages that
have the program, but that are excluded from participating due to an exogenous rule. Micro-credit
programs only lend to those who own less than half an acre of cultivable land, or in the absence of
land ownership, those who own assets whose value equals or is less than that of one acre of medium

quality land in that area. This rule provides the random assignment necessary for identification.

Individual heterogeneity also needs to be taken into account since those who choose to participate
could be systematically different from non-participants. Once a credit program is established in a
village, participants self-select into groups to become members of the program. If those who join are
more able at managing self-employment activities, or have higher than average entrepreneurial skill
levels as compared to non-participants, then the estimated participation effects are biased. Individ-
ual and household level heterogeneity of this type could confound results and incorrectly attribute
to the program those effects that arise from differences in the nature of household unobservables.
We correct for this in our estimation by controlling for the correlation between unobservables in the

behavior equation and the length of membership equation.

5Pitt and Khandker (1998) describes the nature of the quasi-experiment.



Consider the following reduced form for duration of membership in one of the credit programs:

Dijt+1 = Xi[]')t+1/BD+uJ['g+1 + €ijt+1 if choice = 1 (9)
= 0 if choice = 0 (10)

Equation (9) is the reduced form for duration of membership for all those who have the choice
to participate. If households do not have choice, then duration of membership is identically zero.
The ,uﬁ 41 are village level fixed effects that captures non-random program placement, and Xi?t 11
are exogenous variables that affect duration of membership. The behavior equation is equation (8)

which is reproduced below, and which now includes other exogenous covariates X Z% 41t
Aln Cijry1 = (eng“BCMt“D“‘“) Wjt1 + Ve Aln Pjpp + Vijisa (11)

Since Djjt41 is endogenous in (11), identification of its effect requires the use of instrumental vari-
ables. If a household is a target household (owns less than half an acre of land) in a village with
a program, the household is considered to be eligible and to have choice (choice is a dummy vari-
able). The interaction of choice and the exogenous variables are the identifying instruments. This
is because exogenous variables can have an effect on length of membership only if the household
is eligible and has choice. For households without choice, length of membership is identically zero.
It is important to note that the exogenous variables in of themselves are not the instruments, the
interactions of the exogenous variables with choice constitute the instrument set. As noted before,
length of membership is endogenous for participants and identically zero for non-participants. The
interactions of choice and the exogenous variables form the set of instruments, and these instru-
ments affect length of membership discontinuously (the exogenous variables have an effect only if

the household owns less than half an acre of land, and resides in a village with a program).

Assuming that the errors in (9) and (11) follow a jointly normal distribution, maximum likelihood
estimation of equation (11) provides consistent and efficient estimates. As mentioned before, two
sets of consumption differences are estimated jointly. The change in consumption between seasons
2 and 1 is a function of a village-season 2 dummy (which captures seasonal shock induced interest
rate variations that affect all households in the village in season 2), and the change in consumption
between seasons 3 and 2 is a function of a village-season 3 dummy (which captures seasonal shock

induced interest rate variations that affect all households in the village in season 3). Thus the

10



village-season dummy is allowed to have a different effect on the two sets of consumption changes

that are estimated.

5 Results

5.1 Stratification by Gender

Micro-credit programs such as BRAC, BRDB, and the Grameen Bank specifically court female mem-
bers. The reason they target women is because in Bangladesh, women have little access to the wage
labor market and are more credit constrained than men. Credit provided to female members has
a stronger impact (as compared to credit given to men) on household outcomes such as children’s
schooling and per capita total expenditure.® Data used in this study reveal that on average at the
household level, 67% of the participants are female. This relative dearth of male participants in the

sample leads to the imprecise estimation of male effects, as is evident in Table 3.

Given the importance of gender stratification, equations (9), (10), and (11) are disaggregated
to analyze female and male effects separately. The estimation thus includes an equation for credit
borrowed by male members, a separate equation for credit borrowed by female members, and a joint
behavior equation for the change in consumption at the household level. Equation (11) is modified

in the following way:
Aln Cijt+1 = (6X5t+160+5ft+1Dfijt+1+5mt+1Dmijt+1) ,U]Ct-i-l + ’thAln Pjt+1 + Vijt+1 (12)

Separate identification of 6741 (female coefficient) from ;11 (male coefficient) is possible because
in villages with only female groups, men do not have the choice to participate, and vice versa. In
the data, there are 22 villages with only female groups, 10 villages with only male groups, and 40
villages with both male and female groups. Table 3 reports results from the estimation of equation
(12). Although length of membership is measured in months (as shown in Table 1), for purposes of

estimation, the variable is scaled to represent its yearly equivalent.

6For example, for every additional 100 Takas of credit borrowed, annual household consumption expenditure

increases by 18 Takas for women but only 11 Takas for men (Pitt and Khandker, 1998).
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As predicted, with disaggregation by gender, maximum years of female membership in season 2
is negative and significant. As before, we assume that seasonal shocks cause variations in the average
village interest rate parameter ujct 41, and for purposes of interpreting the dy;11 and dp41 coeffi-
cients, assume that uJCt 41 equals one (a unit shock). Estimates suggest that one year of membership
where the participant is a female reduces the percentage change in per capita consumption caused
by a unit shock by 6%. Using the estimated ujct 41 coefficients that measure average village interest
rate variations, this means that for an interest rate change of one standard deviation around the
mean, a non-participating household experiences a consumption change of 24.02%.7 For the same
magnitude of interest rate deviation, a household with a female participant who has been a member
for 4.15 years (50" percentile) experiences a lower consumption change of 11.48%. A household that

has a female participant who has been a member for 7.58 years (upper 95"

percentile) experiences
a consumption change of only 0.85%, for the same magnitude of interest rate change. As hypothe-

sized, experienced participants face smaller variations in consumption in response to seasonal shocks.

Female membership in season 3 although negative, is insignificant. This is similar to the effects
of the male membership variable in both seasons 2 and 3. The fact that male variables are often
insignificant is evident from other research.® Although the insignificance of the female membership
variable in season 3 might at first seem unexpected (since season 3 corresponds to the Aus season
which is traditionally seen as the “lean” season in Bangladesh), this is just the incremental effect
over and above the effect of length of membership in round 2. A test for the equality of female
membership effects in rounds 2 and 3 could not be rejected (y? value=2.38 and p-value=0.88). If
we define the dependent variable as the change in per capita consumption between seasons 3 and 1
(since season 1 is the time of least hardship and season 3 is the time of most hardship, the magnitude
of change in consumption would be the largest in this case), then female membership in season 3
becomes significant. In this model, estimates for female membership in round 3 suggest that one
year of participation reduces the percentage change in per capita consumption caused by a unit

shock by 6.88%, with a t-statistic of -2.02.

“Standard errors were calculated using the delta method. These are not presented since all estimates are significant.

8Pitt and Khandker (1998). As noted above, the imprecise estimation of male effects arises from their inadequate

representation in the data.
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Table 3 shows that variables such as education of the household head, age of the household head,
and the dummy for no adult male in the household have the expected signs, but are insignificant.
It appears that after controlling for several household characteristics, it is mainly length of program
membership that has the mitigating effect on consumption changes. The difference in log price of
coarse grain rice between seasons 3 and 2 has a strong positive effect on the dependent variable.
As noted before, per capita consumption is measured by per capita food expenditure. The positive
coefficient on this variable implies that demand is price inelastic®, which is expected since rice is
the staple grain in Bangladesh. The difference in log price of rice between seasons 2 and 1 is also
positive but marginally significant. There is not much variation in the price of rice between seasons

2 and 1, which are only three months apart in these data.

The p parameters in Table 3 measure the correlation between the error in the behavior equation
(equation 12) and the errors in the male and female duration of membership equations (the equiv-
alent of equation 9 where duration of membership is disaggregated by gender of the participant).
These correlations correct for self-selection into the programs, and are allowed to vary by season.
Since the behavior estimated is in its first differenced form, much of the household specific hetero-

geneity is removed. Thus, as expected, none of the correlations in Table 3 are significant.

The first differenced form of the specification may explain why several coefficients are measured
imprecisely in Table 3. There are three months between the first and second rounds of the data, and
approximately two to three months between the second and third rounds of the data. It is unlikely

that there is a significant change in variables across these short time spans.

We could not reject a joint test for the equivalence of male and female coefficients in Table 3 (x?
value = 0.7 and a p-value = 0.29). Thus male and female effects were constrained to be the same,

results for this pooled model are reported below.

9There is little reason for us not to believe that increases in prices across commodities are relatively proportional.
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5.2 Pooled Estimates

Table 4 presents the estimates from the pooled model in equation (11). As expected, when men and
women are pooled together in the estimation, household years of membership in season 2 is negative
and significant. As before, we use the concept of a “unit shock” to interpret the coefficient on length
of membership. Results suggest that one year of membership reduces the percentage change in per
capita consumption caused by a unit shock by 4%. Using the empirical distribution of the estimated
,u]% parameters, it is possible to interpret this in the following manner. For an interest rate change of
one standard deviation around the mean, a non-participating household experiences a consumption
differential of 23.56% between seasons 2 and 1.'°© For the same magnitude of interest rate deviation,
a household that has a participant who has been a member for the average years of duration (4.36
years) experiences a lower consumption change of 16.24%, while a household with a participant who
has been a member for 8.08 years (upper 95t percentile) experiences an even lower consumption
change of 9.99%. As predicted, large interest rate variations result in relatively small consumption

changes for households with more experienced members.

Table 4 also shows that characteristics of the household head such as age, sex, and education
have the expected signs, but are insignificant. The p parameters in Table 4 measure the correlation
between the behavior equation (equation 11) and the duration of membership equation (equation

9). As before, these correct for self-selection into the programs and are allowed to vary by season.

The effect of length of membership in round 3 is insignificant, but again, this is just the in-
cremental effect. The null hypothesis for equality of membership effects by rounds could not be
rejected (x? value = 1.77 and p-value=0.82). If we define the dependent variable as the difference
in per capita consumption between seasons 3 and 1, membership as of round 3 is significant. In
this case, results indicate that one year of membership reduces the percentage change in per capita
consumption caused by a unit shock by 4.7%, with an absolute t-statistic of 1.73. The difference in
log price of rice between seasons 2 and 1 as well as between seasons 3 and 2 has a strong positive

effect, signifying that the demand for rice is price inelastic.

10As before, standard errors were calculated but are not reported since estimates are all significant.
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5.3 Variance of Consumption Growth

Another interpretation of the estimates in Tables 3 and 4 may be provided by computing the variance
of log consumption change (between season 2 and season 1) for participants of different member-
ship lengths, in response to random draws from the empirical distribution of average village shocks
(,ujCQ).11 Note that as before, we assume that seasonal shocks influence average village interest rate

variations, and these variations are picked up by the ,u]% parameters.

The estimates in Tables 5 and 6 show that households with more experienced participants face
smaller variations in consumption growth between season 2 and season 1'2. Thus, experienced

participants are better able to withstand seasonal fluctuations in consumption.

6 Welfare Implications

To gauge the welfare implications of the results obtained, consider the amount an individual (of a
given length of membership) is willing to pay to smooth consumption (eliminate uncertainty) across
her lifetime, that is, the “certainty equivalent”. In its simplest form, the optimization problem for
an individual who lives for three time periods where r5 is the interest rate in the second period and

r3 is the interest rate in the third period is:
Maz U(Cy) + BU(Cy) + B*U(Cs)

subject to
Y2 }/3 C12 03

1) T3 O 070 T 079

Where Y7, Y2, and Y3 denote incomes in the three periods, C;, Cs2, and C5 denote consumption

Yi+

in the three periods, and § is the discount factor. From the Euler equation and the CRRA utility
function, we arrive at the following expression for consumption in period one (C):
Y: Y:
_ Nt tome
Cl - 1_1 1_q
1+ (1+4r)at+(1+4rs)a

H1n order for us to provide an alternative interpretation of the results in Tables 3 and 4, we assume that the

econometricians instrument set is not very different from that of the individual.

12The delta method was used to compute standard errors for these estimates. Since all estimates are significant,

the standard errors are not reported
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where 8 = 1, and « is the coefficient of relative risk aversion.!®

If the individual faces no interest rate change, ro» = r3 above and she decides C}, C5, and
C3, to smooth consumption over her lifetime. If we use C as the benchmark case for subsequent
comparisons, the question is how much extra income in the first year does an individual of a certain
membership length require in order to be indifferent (as compared to the case of no variations in
the interest rate), given interest rate variability. Thus, given that r» < r3 above, we solve for © in

the following;:

Y- Y-
(Ot Es
P+ ()t (T 4rg)at

O is a measure of the extra income required for indifference. If more experienced individuals face

lower costs of borrowing, they will require lower “compensations” (smaller ©s).

Given the relation in (7) and estimates from Tables 3 and 4, we calculate the cost of borrowing
faced by individuals of different membership lengths. Income (Taka/year) for participants in the
data in round 1 is Taka 34,881, round 2 is Taka 33,192, and round 3 is Taka 24,463. The average
formal interest rate per year is 16.87%. Taking the average over rounds for income and constraining
Y1, Y5, and Y3 to be equal to this average income amount, we report the estimates in Tables 7
and 8. Both Tables 7 and 8 show that more experienced participants require significantly lower
amounts of compensation in their first year. Figure 1 (all figures are at the end of the paper) graphs
the estimates from Tables 7 and 8 (In Figure 1 “Delta” denotes ©). It is evident that as length
of membership increases, declining proportions of average annual income are required in order to

compensate for higher interest rate variability, ceteris paribus.

7 Further Support for Results

7.1 Mis-targeting

Although the de-jure rule for membership in these programs is that only those households who own

less than half an acre of land may participate, members may own more land (when they join) than

13We compute a from the coefficient on the change in the price of rice obtained in the above estimations.
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this cut-off value. Hence, the identification rule may not be exogenous (Murdoch, 1998).

In order to address this, both models were re-estimated using higher land threshold values. The
result was that the length of membership effect in both models became more pronounced and sig-
nificant. This is explained by the nature of the bias that results from mis-targeting. The bias
arose from the fact that those households that actually had the choice to participate were treated
as not having choice. The appropriate way to correct for this is to give such non-participating
households the choice to participate. For example, if the exogenous rule is that households with
less than 1 acre of land are eligible to participate, then those with land more than half an acre but
less than 1 acre who were formerly treated as not having choice, should now be treated as having
choice. Table 2 suggests that non-participants in program areas have higher per capita consump-
tion levels on average, as compared to participants. Incorrectly treating those who actually have
choice as not having choice means that with the half acre cut-off rule, effects of participation are

underestimated. Correcting for mis-targeting should thus increase the size of the participation effect.

Table 9 (only variables for the male and female years of membership by round are shown) reports
that when households with less than 1 acre of land are treated as having choice, the effect of length
of membership between seasons 2 and 1 becomes larger and more significant. Estimates suggest
that one year of membership for a female participant reduces the percentage change in per capita
consumption caused by a unit shock (using the same interpretation as before) by 6.3% (with an

absolute t-statistic of 2.01).

The pooled model was also re-estimated to test for mis-targeting, with all households owning less
than 1.66 acres of land having the choice to participate. Table 10 reports that when households with
less than 1.66 acres of land are treated as having choice, the effect of length of membership becomes
stronger. Results suggest that one year of membership reduces the percentage change in per capita

consumption caused by a unit shock by approximately 5.2% (absolute value of the t-statistic is 1.77).
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7.2 Seasonality in repayments

Lower consumption variability for experienced members could be directly caused by the fact that
they are more likely to be in arrears. This implies that there would be greater seasonality in repay-
ment for such members, since they do not repay their loans in periods with low income realizations,
but do repay in favorable times. Using repayment data collected from a few Grameen branches
(these data are different from the ones used in the estimation above), it is possible to test for this
idea. If this was indeed the case, then amounts repaid by experienced members would be low in the
months of October/November (the pre-Aman months which are considered to be the months of most
hardship), and would peak in the post harvest months of the Aman crop in December/January. The
counter-factual to the idea that only longer duration members demonstrate greater seasonality in
repayment would be if short duration members exhibit a similar pattern. Creating a binary variable
‘y’ which is equal to 1 if a participant pays exactly what they owe and 0 otherwise, the difference
between maximum and minimum of mean ‘y’ (across the Aman, Boro, pre-Aus, and Aus seasons)
for less experienced members should be greater than or equal to the difference for more experienced

members. Table 11 reports that the repayment data show exactly this pattern.™

Another way to rationalize greater seasonality in repayment for experienced members is to as-
sume that they use temporary default to smooth annual consumption flows. Experienced members
do not repay when income is low, but “overcompensate” (pay more than what they owe that week)
during other months when income is high so that on average, they do not default on their loan. It
is possible to analyze the degree of overcompensation for more and less experienced members in the
Grameen data. If experienced members use temporary default, then they are likely to overcompen-
sate during the post-harvest Aman season. Using the same definition of “old” as above, the data
reveal that approximately 0.51% of old members pay more than what they owe during the Aman
season, but a slightly larger 0.6% of new members also overcompensate during this time. Temporary
default may also imply that a larger proportion of experienced members pay less than what they
owe during other times of the year such as the Boro and Aus seasons. The data reveal no evidence

for this fact. Estimates suggest that 8.55% of experienced members pay less than their due during

4 Note that in order to have equal proportions of “old” (more experienced) and “new” (less experienced) members,

an “old” member is defined as someone who joined before 1989 (50.65% of all members).
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the Boro and Aus weeks, but a larger 9.52% of younger members do likewise.

Figures 2 and 3 plot the lowess smoothed values of log deviation (from individual specific mean)
in amount repaid per week for old and new members (same definition for “old” and “new” as above).
Data shown are for the 52 weeks of 1997 (1997 is the only year for which all Grameen branches have
information), in order to facilitate comparisons across seasons in the amounts repaid per week. The
post harvest time of the Aman crop coincides with weeks 94 to 100, the Boro crop coincides with
weeks 65 to 72, and the Aus crop with weeks 77 to 84. It can be seen from the figures that both old

and new members show similar patterns in repayments.'?

7.3 Cohort effects

If the earlier cohort of participants was more able as compared to later cohorts, then easier capital
access for more experienced participants could be driven by this characteristic rather than by lower
costs of borrowing. Given the data in this study, conventional tests for cohort effects cannot be
conducted (note that the estimation already controls for self-selection). But using the education of
the household head as a proxy for ability, it is possible to study the relationship between ability and
length of membership after conditioning on village-level effects. Plotting villages that have had the
program for more than 8.67 years (the upper 90% of length of time a program has been present in
a village) and those that have had the program for less than 3.5 years (the lower 10%), there would
be evidence of ability bias (self-selection) if the distribution of participants who join first in either
case was higher than those who join later. Figure 4 controls for village-level fixed effects and shows
a lowess smoothed plot of log education of the household head (adjusted for differences in average
schooling) and the lag between program availability and time of joining (separately for the two
groups of villages mentioned above). The lag variable (plotted along the x-axis) is the gap between
the time the program was set up in the village, and the time that a particular household in that
village joined to become a member. Figure 5 is a magnified view of Figure 4, and shows the data for
participants who joined within the first three and a half years (lag <=3.5) of the program’s operation

in the two groups of villages considered above. From figures 4 and 5, it is evident that there is no

151n fact, as compared to new members, the amount repaid per week by old members during the “Aus” (lean)

season is relatively higher.
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consistent pattern to support the claim that high ability people always join first. Thus easier capital
access for more experienced members is not being driven by the fact that earlier cohorts were more

able.

7.4 Robustness checks

Note that length of membership is not endogenous due to drop out rates. In these data, only 2
households are reported to have dropped out of the program. Additionally, in order to ensure that
results are being driven by length of membership as opposed to participation, several tests were
conducted. We introduced a dummy for participation into the estimation models. With control for
participation, both length of membership and the dummy for participation are insignificant. When
the models are estimated with only the participation dummy as the endogenous variable, its effect
is insignificant. Hence, it is length of membership that is pivotal in reducing seasonal changes in per

capita consumption.

8 Conclusion and Policy Implications

This paper studies the long run benefits of credit program participation by examining the relation-
ship between length of membership in these programs and the ability to smooth consumption across
seasons. Although several studies have shown that participation in these programs is motivated by
consumption smoothing concerns, few studies have analyzed the magnitude of smoothing benefits
that result from this participation, or recognized the fact that these benefits accrue differentially
across time. By using a structural model that relates changes in consumption across seasons to
length of membership, the (implicit) cost of borrowing faced by a household, and changes in prices
and preferences, this paper reaches several interesting conclusions. Length of membership is found
to reduce fluctuations in the household’s cost of borrowing, which in turn implies an enhanced ability
to smooth inter-seasonal consumption changes. Under the assumption that the household specific
time varying interest rate captures the shadow price of intertemporal resource transfer, households

with experienced participants face lower costs of reducing seasonal consumption differentials.

Using data from the Grameen Bank, BRAC, and BRDB credit programs, results show that when
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members are stratified by gender in the estimation, a one year increase in membership of a female
participant reduces the percentage change in per capita consumption caused by a unit shock (con-
cept of a “unit shock” is discussed above) by 6%. This means that for an interest rate change of one
standard deviation around the mean, a household with a female participant who has been a member
for the average years of membership (4.15 years) experiences a consumption differential of 11.48%
between seasons 2 and 1. But for the same magnitude of the interest rate deviation, a household

5" percentile) experiences

with a female participant who has been a member for 7.58 years (upper 9
a consumption change of only 0.85%. Results from the pooled model further substantiate our hy-

pothesis that experienced members are better able to smooth seasonal consumption differentials.

Simulation exercises undertaken to demonstrate welfare implications provide striking results. Es-
timates from the gender-stratified model show that whereas those with zero years of membership
require 6.51% of average annual income as a “certainty equivalent”, households with female par-

ticipants who have been members for 4.15 years (50"

percentile value) require a smaller 3.21% of
average annual income. Welfare implications for estimates from the pooled model are similar, and
provide further support for our hypothesis that as length of membership increases, declining propor-

tions of average annual income are required in order to compensate for higher interest rate variability.

The results of this paper have important implications for program structuring. Estimates pre-
sented here demonstrate that although membership has beneficial impacts on a household’s con-
sumption smoothing ability, members may become less dependent on programs after a few years
of participation. If experienced members face different incentives, then the lending and repayment
terms for them might need to be different, as compared to those for less experienced members. Eligi-
bility to join these programs (wealth status) and to remain as participants needs to be re-evaluated
at regular intervals, instead of just at the very beginning as is now the practice. Recognition of the
fact that the nature of participants changes over time will help in making micro-credit programs
more cost-effective in the future. Anecdotal evidence exists to suggest that experienced members are
more likely to default on loans; this may be rational in environments where participants are no longer
dependent on loans and where costs of membership are not insubstantial. By examining the effect of
participation on consumption smoothing benefits, and by highlighting possible repercussions of dif-

fering member incentives on program effectiveness, this paper contributes to the research in the area.
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Appendix

Consider the Grameen Bank. A unique feature of this program is the joint liability nature of
the loan contracts. Credit is supplied to self-selected groups of five individuals, and default by any
one-member means that all other members in the group become ineligible for further loans. This
generates peer monitoring, since it is in the interest of every member to ensure that his/her group
member does not, default. Thus, joint liability and peer monitoring together circumvent, problems of
high information costs, screening costs, and monitoring costs, that plague areas marked by the lack

of formal credit delivery mechanisms.

These programs also have in-built features that increase the returns to membership. This in-
cludes the fact that loan sizes are incremented through time (“progressive lending”), and approval
of a larger loan in the future is contingent on successfully repaying the present loan. With over
2 million borrowers, 98% of whom are women, the Grameen Bank in particular has managed to

maintain loan recovery rates that are as high as 96%.
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Table 1: Weighted Means and Standard Deviations of Independent Variables

Standard
Independent Variable Mean | Deviation
Household cultivable land (in decimals**) 33.12 75.10
Highest educational level completed by
household head (in years) 2.45 3.48
Sex of household head (male = 1) .94 .24
Age of household head (in years) 40.87 12.73
Highest educational level completed by any
female household member (in years) 1.57 2.80
Highest educational level completed by any
male household member (in years) 3.03 3.78
No adult male in household .04 .19
No adult female in household .02 .13
No spouse present in household 12 .33
Nontarget household .30 .46
Difference in log price of coarse grain rice
between season 2 and season 1 -.04 .10
Difference in log price of coarse grain rice
between season 3 and season 2 -.10 .10
Household max. months member program* 52.31 24.15
Household max. female months member program* 49.77 21.95
Household max. male months member program* 54.71 27.03

Sample size is 87 villages and 1,726 households.
* Denotes endogenous variable.

** 1 Decimal = 1/100th of an acre.
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Table 2: Weighted Means

and Standard Deviations of Dependent Variables

Difference in the log
of per capita food
expenditure last week
between season 2 and
season 1 (expenditure

in taka per week)

Difference in the log
of per capita food
expenditure last week
between season 3 and
season 2 (expenditure

in taka per week)

Participant -.11 -.08
(Program areas) (.33) (.25)
N = 1788 N = 1788
Non-participant -.08 -.07
(Program areas) (.36) (.27)
N = 1090 N = 1090
Total -.09 -.07
(Program areas) (.35) (.26)
N = 2878 N = 2878
Non program .05 -.10
areas (.34) (.26)
N = 574 N =574
Aggregate -.07 -.08
(.35) (.26)
N = 3452 N = 3452

Standard errors in parenthesis.
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Table 3: Change in Log per Capita Food Expenditure - Gender Stratified
Length of Membership Measured in Years

H Explanatory Variable Coefficient | T-statistic H

Maximum household years of

female membership in season 2 -0.06 -1.82

Maximum household years of

female membership in season 3 -0.01 -0.39

Maximum household years of

male membership in season 2 -0.02 -0.45

Maximum household years of

male membership in season 3 -0.01 -0.22

Log household cultivable land 0.03 0.29

Highest educational level

completed by household head -0.01 -0.38
Sex of household head 0.01 0.07
Age of household head -0.01 -0.36

Highest educational level
completed by adult female
in household 0.03 0.28

Highest educational level

completed by adult male

in household 0.02 0.41
No adult male in household 0.04 0.22
No adult female in household -0.07 -0.44
No spouse in household -0.07 -0.35
Non target household 0.06 0.46

Difference in log price
of coarse grain rice between

season 2 and season 1 0.92 1.08

Difference in log price

of coarse grain rice between

season 3 and season 2 0.61 6.15
p (female, season 2) -0.05 -1.07
p (female, season 3) 0.02 0.41
p (male, season 2) -0.05 -1.24
p (male, season 3) -0.00 -0.07

T-statistics are asymptotic t-ratios.
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Table 4: Change in Log per Capita Food Expenditure - Pooled

Duration of Membership Measured in Years

H Explanatory Variable Coefficient | T-statistic H

Maximum household years of

membership in season 2 -0.04 -1.64

Maximum household years of

membership in season 3 -0.01 -0.38
Log household cultivable land 0.01 0.36
Highest educational level

completed by household head -0.01 -0.38
Sex of household head -0.03 -0.41
Age of household head -0.01 -0.34

Highest educational level
completed by adult female
in household 0.01 0.36

Highest educational level

completed by adult male

in household 0.02 0.40
No spouse in household -0.07 -0.43
Non target household 0.05 0.45

Difference in log price of

rice between seasons 2 and 1 1.30 2.58

Difference in log price of

rice between seasons 3 and 2 0.61 6.55
p (season 2) -0.05 -1.58
p (season 3) 0.02 0.52

T-statistics are asymptotic t-ratios.
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Table 5: Estimates from the Gender Stratified Model
Variance of Log Consumption Change Between

Season 2 and Season 1

Duration of Membership Variance of Log

of Female Participant Consumption Change
0 years 0.014

4.147 years (50" percentile) 0.003

5.500 years (75" percentile) 0.001

7.583 years (95" percentile) 0.000

Table 6: Estimates from the Pooled Model
Variance of Log Consumption Change Between

Season 2 and Season 1

Duration of Membership Variance of Log

of Participant Consumption Change
0 years 0.014

4.359 years (50" percentile) 0.007

5.667 years (75!" percentile) 0.005

8.083 years (95!" percentile) 0.002

Table 7: Gender Stratified Estimates

Percentage of Annual Income Required

In Order To Be Indifferent

Duration of Membership “0” As A Percentage
of Female Participant of Average Annual Income
0 years 6.51%

4.15 years (50" percentile) 3.21%

5.50 years (75!" percentile) 1.80%

7.58 years (95" percentile) 0.18%
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Table &: Pooled Estimates

Percentage of Annual Income Required

In Order To Be Indifferent

Duration of Membership
of Participant

“0O” As A Percentage

of Average Annual Income

0 years 8.55%
4.36 years (50t" percentile) 6.04%
5.67 years (75t" percentile) 5.24%
8.08 years (95" percentile) 3.74%

Table 9: Gender Stratified Model
Test for Mis-targeting: Households with < 1 Acre Have Choice

Dependent Variable: Change in Log per Capita Food Expenditure

Duration of Membership Measured in Years

|| Explanatory Variable Coefficient | T-statistic ||
Maximum household years of
female membership in season 2 -0.063 -2.012
Maximum household years of
female membership in season 3 -0.013 -0.681
Maximum household years of
male membership in season 2 -0.017 -0.300
Maximum household years of
male membership in season 3 -0.003 -0.133

T-statistics are asymptotic t-ratios.
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Table 10: Pooled Model
Test for Mis-targeting: Households with < 1.66 Acre Have Choice
Dependent Variable: Change in Log per Capita Food Expenditure

Duration of Membership Measured in Years

|| Explanatory Variable Coefficient | T-statistic ||

Maximum household years of

membership in season 2 -0.052 -1.765

Maximum household years of

membership in season 3 -0.012 -0.479

T-statistics are asymptotic t-ratios.

Table 11: Average Repayment By Seasons in %
“0Old” = 1 If Date of Joining Was Before 1989
y=1 if Pay What You Owe That Week

Member Pre-Aman | Aman | Boro Aus Difference
Category (Max. - Min.)
Old 42.0 42.9 18.6 31.1 24.3
New 44.5 46.7 11.9 27.5 34.8
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Structure of the Data

Round 1 Season 1 (Aman)
HH Round 2 Season 2 (Boro)
Round 3 Season 3 (Aus)

Y7 dependent variable

Y5 dependent variable

Y1 is the difference of log per capita food expenditure last week between season 2 and season 1

(expenditure in taka per week).

Y> is the difference of log per capita food expenditure last week between season 3 and season 2

(expenditure in taka per week).

Figure 1: Percentage of Annual Income Required for Indifference
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Figure 4: Lag between Program Availability & Joining
vs. Household Head’s Schooling
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Figure 5: Lag between Program Availability & Joining
vs. Household Head’s Schooling
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