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1 Introduction

The historical segregation of men and women in Bangladesh has had a long lasting e�ect on the

participation of the latter in the formal labour market, which still remains divided along gender

lines (Kabeer, 2001; Karim, 2011). Even when women are willing to participate in o�-farm non-

agricultural activities, their employment opportunities are limited, given the socio-cultural barriers

that dictate their inheritance, their right to borrow capital from formal institutions, and their options

for participation in the labour market (Amin, 1997). However, over the last two decades, Bangladesh

has witnessed rapid growth in the participation of women in the labour market, which is attributable

in part to the phenomenal expansion of microcredit programs in rural areas (Arun et al., 2009).

There exist now a large number of studies examining the impact of microcredit on households' socio-

economic well-being. Generally, these studies �nd a positive impact of microcredit on self-employment

activities (McKernan, 2002), the expansion of existing business enterprises (Banerjee et. al. 2013), and

business pro�ts (de Mel et. al., 2008; Skou�as et. al., 2013; Crepon et al., 2013). Studies also �nd that

microcredit participation leads to higher incomes and better livelihoods (Pitt and Khandker, 1998;

Imai, Thankom, and Annim, 2010; Islam, 2011), results in consumption smoothing and asset building

(Kaboski and Townsend, 2005; Khandker, 2005; Islam 2011); and reduces household vulnerability

(Amin et. al., 2003; Islam and Maitra, 2012). The �ndings also indicate that greater bene�ts accrue

from long-term participation in such programs (Berhane and Gardebroek, 2010; Islam, 2011; Khandker

and Samad, 2013).

Despite the plethora of empirical work in the �eld, empirical studies have not investigated the

e�ects of microcredit on the labour supply of participating households. In this paper, we �ll this gap

using a large and unique panel dataset at the household level to examine the e�ects of microcredit

program participation on the labour supply behaviour of household members. We examine the intra-

household and inter-sectoral distributions of labour supply. We pay particular attention to the labour

supply behaviour of the female and male members of the households in di�erent activities/occupations.

Our results shed some light on whether access to microcredit reinforces women's traditional roles1, or

promotes gender equality within the household. Finally, the availability of detailed seasonal data in

each of the survey rounds, collected over eight years, allows us to study seasonality in the labour

1In Bangladesh, women hardly participate in agricultural activities outside their homes (Hossain and Bayes, 2009). Women's

agricultural activities have been con�ned to homestead production and post-harvest operations (FAO, 2011) like the selection

and storage of seeds, threshing, winnowing, drying, parboiling, husking, and milling; however, in recent years they have also

been involved in livestock and poultry rearing activities, in addition to crop production activities.

4



supply. In particular, we examine whether participants smooth their labour supply across seasons by

�nancing market-based activities2. To the best of our knowledge, there is also very little evidence3

regarding the e�ects of households' participation in microcredit programs on the seasonality in labour

supply behaviours.

An access to loans from microcredit programs is expected to smooth the income and consumption of

poor rural households (Gertler, Levine & Moretti, 2009; Islam and Maitra, 2012), by allowing them to

diversify into self-employment based activities, thus generating income streams that are not correlated

with the income from agricultural production (Pitt and Khandker, 2002), particularly during lean

seasons. Rural households are also known to use bu�er stocks, productive assets like bullocks or access

to the labour market to insure them against any seasonality in consumption (Jacoby and Skou�as, 1998;

Kochar, 1995; Khandker et al., 2012). In the absence of an e�ective means of smoothing their labour

supply, income or consumption, rural households may su�er from seasonal unemployment, poverty,

and deprivation (Dercon and Krishnan, 2000; Khandker et al., 2012).

We �nd robust evidence that households in rural Bangladesh which have access to institutional

credit are more likely to diversify into o�-farm non-agricultural activities. Our results, however, indi-

cate that the impact of microcredit program participation is more pronounced for men's labour supply

behaviour, even though microcredit operations are targeted primarily at women. These results sup-

port the argument about socio-cultural norms that delineate the division of labour and responsibilities

within the household, and limit women's participation in market-oriented self-employment based ac-

tivities (Kabeer, 2001; Ngo and Wahhaj, 2012). In the absence of socially acceptable employment

opportunities, women from participating households are better o� handing over the borrowed amount

to the male members, who play a much more important role than has been given credit for in the

microcredit literature (Goetz and Gupta, 1996; Kabeer, 2001; Ngo, 2008). We also �nd that the

labour supply behaviours of both males and females in farm and o�-farm activities are procyclical in

nature, and an access to credit fails to smooth out the labour supply. These �ndings are consistent

with the evidence that suggest lack of appropriate opportunities in the rural non-agricultural sector,

particularly during lean seasons, in Bangladesh (Khandker and Mahmud, 2012).

The paper is structured as follows: Section 2 provides background information on the microcredit

programs and a discussion of the data. Section 3 then discusses the alternative estimation strategies

2Seasonal �uctuations in rural farm incomes and consumption are driven largely by the marked seasonal pattern of agricul-

tural production in Bangladesh (Khandker, 2012).
3Only Pitt and Khandker (2002) discuss the e�ect of group-based credit on the seasonal pattern of the male and female

labour supply.
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that we use to evaluate the e�ects of program participation, and presents the salient features that

are necessary for an analysis of labour market participation in terms of both incidence and intensity.

Section 4 presents the results from the intra-household and inter-sectoral distribution of labour supply,

the seasonal variation in labour supply, and the impact of the duration of participation on the same,

thus disentangling the short- and medium-run e�ects of participation from the long-run e�ects. Finally,

a brief conclusion is presented in the last section of the paper.

2 The Microcredit Programs and the Data

The microcredit sector in Bangladesh is one of the largest and oldest in the world. Since the late 1980s,

the growth in the number of microcredit institutions (hereafter MCIs), as well as the total membership,

has been phenomenal. We use a dataset which covers a range of MCIs, a few of them signi�cantly large

in terms of their loan disbursements and outreach, most notably ASA and Proshikha, which are the

third and fourth largest MCIs in Bangladesh, and Society for Social Services (SSS) and Thengamar

Mohila Sabuj Sangha (TMSS), who are among the top �fty MCIs in Bangladesh. The other MCIs are

relatively small, but all of them follow Grameen Bank style lending procedures, assigning credit mainly

to groups of women who are jointly liable for the repayment of the loan. There is also no collateral

requirement, as the group-lending programs replace the need for physical collateral with a sort of `social

collateral' (Turnell, 2010). Households in the microcredit programs are primarily advanced loans in

the range of US$40�$150 for any pro�table and socially acceptable income-generating activities, and

members are allowed to take larger loans once they have repaid their �rst loan.

This data covers about 3,000 households, selected from 91 program and control villages spread over

23 thanas (sub-districts) from 13 of Bangladesh's 64 districts. The �rst survey was administered after

a census of all households in the 91 villages during October 1997. The participating households were

drawn from 13 di�erent MCIs, each of which is from a separate district, and all of which are members

of the Palli Karma-Sahayak Foundation4 (hereafter PKSF). The survey was initially designed to have

two control villages and six program villages from each of the areas in which the MCI was operating.

However, only a total of 11 control villages were included in the �rst round, as not enough control

villages could be found in all areas. Subsequent rounds of the survey revealed that some of the control

4The Palli Karma-Sahayak Foundation (PKSF) works as a regulatory organisation for the MCIs in Bangladesh, monitoring

the activities of the MCIs, and lending out donor and other funds to its partner organisations (PO) for microcredit.
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villages had turned into program villages, so there were only 8 control villages in the �nal round of

the survey.

The data were collected primarily for the PKSF by the Bangladesh Institute of Development Stud-

ies (BIDS), with �nancial assistance from the World Bank. Conducted over four rounds of surveys

in 1997�98, 1998�99, 1999�2000 and 2004�05,5 the BIDS-PKSF dataset contains detailed information

regarding each of the respondent's personal and household characteristics, occupational background,

income and expenditure, and housing and living conditions. The seasonal (past) labour supply infor-

mation was collected (retrospectively) through the individual and household surveys for each season

over the past year. Of the four rounds of the survey that were conducted, our analysis only uses data

from the �rst, third and fourth rounds, as the second round did not collect comprehensive labour

supply information. Each of the surveys was undertaken in the period between December and April.

The PKSF household survey has a separate module dedicated to the collection of detailed infor-

mation on the labour force participation of all of the members in the households. More importantly,

it contains information about the number of days and hours worked by each individual member of the

household (both males and females) in di�erent occupations, broadly categorized here as: (i) household-

based farm and non-farm activities; (ii) agricultural and non-agricultural wage employment; and (iii)

self-employment and non-agricultural work (see the appendix for a brief discussion). Each individual

was asked to recall the total number of days and the number of hours per day that they had worked

in the di�erent sectors over each agricultural season in the last year.6 The labour supply data were

collected by trained enumerators, and care was taken to minimise the recall bias. Any recall bias that

exists is assumed to be symmetrical across the participant and non-participant households.

The dataset consists of 2,691 households from the �rst round, 2,657 from the third, and 2,575

from the last round. The attrition rate from the survey is very low, and is not a major concern for

our analysis (see Islam, 2011, for details).7 We also conducted the analysis separately for attritors

and stayers with respect to labour supply behaviour, but did not �nd any di�erence between the two

groups. Hence, the results reported over here are not corrected for attrition bias. The �nal dataset

consists of an unbalanced panel of a total of 94,295 individual seasonal observations, covering each of

the �ve seasons from the three rounds of the survey.

5The �rst author was involved directly in data collection and report writing for the fourth round of the survey.
6For family labour in household-based farm and non-farm activities, we have data on total days worked in each season, hours

worked per day, and minutes worked per day, while responses for the other categories were recorded as total days per season

and hours per day.
7The attrition between the beginning of the survey in 1997 and the end of the survey in 2005 was less than 10%, or about

1.2% per year.
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We de�ne a household/member as a participant (the treatment group) if any individual in the

household is a member of one or more of the MCIs, during a particular survey round. We consider

only individuals aged 7�60 years at the time of the survey. We consider adult individuals (aged 15+to

60) and children (aged 15 years or below) separately. Furthermore, an individual is classi�ed as being

employed in household-based farm and non-farm activities if he/she reports having worked strictly

positive hours in that particular sector/season. Labour supply is de�ned in terms of both incidence

(activity) and the total number of hours worked in each occupation and season. We use households'

participation statuses in microcredit programs during a round, to understand the di�erences in their

labour supply behaviours.

Table 1 reports the summary statistics. Only 9�17% of females aged 15+�60 are engaged in market-

oriented activities (activities ii and iii), compared to 65�80% for males, which is about �ve times the rate

for females. Men are more likely to work as wage labourers or be self-employed in the non-agricultural

sector. Women, on the other hand, work predominantly in the household and agricultural sectors8.

Moreover, while men tend to work in multiple occupations, women are more likely to specialise in

household-based activities9. The male-female ratio of labour supply (total hours worked) per season

is therefore lowest for household-based activities and highest for self-employment, and almost doubled

between rounds one and four for self-employment based activities, while it fell for both household-based

work and wage employment (see Figure 1).

[Table 1 here]

[Figure 1 here]

Overall, the activity of women from the participating households increased signi�cantly from 80.08%

in 1997/98 to 92.46% in 2004/05, due to a signi�cant increase in household-based activities (from 76%

to 85%), with a slight decline in self-employment and non-agricultural work (from 10.22% to 7.64%).

These activity rates are signi�cantly higher than those of their counterparts in non-participating house-

holds. However, there was no signi�cant change in the overall employment rates for men (94.89% to

8Overall, the labour burden of rural women exceeds that of men, as it also includes a higher proportion of unpaid household

responsibilities, related to preparing food, child rearing activities, and collecting fuel and water. For more information, see the

de�nitions of C. Moser at the website: http://www.ilo.org/public/english/region/asro/mdtmanila/training/unit1/groles.htm.
9This is very clear from Table 1, where it can be seen that, while women's activity rates in all three sectors add up to more

or less their total participation, the sum of the three male activity rates is signi�cantly higher than their participation in terms

of total labour supply. This is clear evidence that men participate in a number of di�erent occupations at the same time.
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95.87% for participants and 94.72% to 95.23% for non-participants), as an increase in their market-

oriented activities was counteracted by a decline in their participation in household-based activities.

In terms of hours of labour supply per season, there was a slight decline in hours worked by

women from participating households, from 96 hours in 1997/98 to 89 hours in 2004/05, but not

much has changed in terms of men's labour supply, which was 395 hours in 1997/98 and 393 hours in

2004/05. The change in the intersectoral distribution of labour supply over time is somewhat similar

to the change in participation rates for di�erent occupations. Both the incidence and the extent of

households' labour supply therefore vary based on the gender of the household members, the sector in

which they are employed, and their participation status in a microcredit program.

3 Estimation Methodologies

There are potential concerns regarding a selection bias when program placement is endogenous and

households self-select into the credit programs. There could be unobservable individual-, household-

and village-level characteristics that in�uence both a household's decision to participate in the program

and the MCI's decision to operate in a particular village. Estimating the causal impact of microcre-

dit program participation on the labour supply therefore requires the issues of non-random program

placement and the self-selection of households into the programs to be addressed. Luckily for us,

the availability of the three-wave panel dataset spanning eight years, with labour supply data for �ve

seasons in each wave, allows us to address these concerns about selection bias, which are common in

such non-experimental program evaluations.

3.1 Regression Methods

The primary empirical methodology estimates the impact of an access to microcredit on the labour

supply decision of a household at both the extensive and intensive margins. To this end, we run the

following �xed e�ects regression:

Lijt = αi + β1Xijt + β2Hijt + γDit + θSj + λτt + ϑ(Sj × τt) + εijt (1)
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where Lijt is the outcome of interest, and captures both participation (incidence) and hours worked

in di�erent activities by individual i during season j of year t; Xijt is a vector of individual-speci�c

characteristics (age, gender, marital status, and education level); and Hijt is a vector of household-level

characteristics (household size, total arable land owned, gender and age composition of the members

of the household). αi captures individual-level �xed e�ects, and the parameter θ picks up the seasonal

�xed e�ects. The term τt represents the year �xed e�ects, while (Sj × τt) can be interpreted as the

seasonal-year �xed e�ects. As the participation decision is made at the household level, we are able to

control for unobserved characteristics at both the household and individual levels using individual-level

�xed e�ects. Moreover, the year and seasonal �xed e�ects, and their interactions, allow us to control

for both time-variant unobservables, including macroeconomic conditions, and shocks such as rainfall

variability across di�erent seasons and years.

We are particularly interested in the sign and value of the parameter γ associated with the treatment

variable Dit, which is the participation status of the household for individual i in year t. εijt is the

individual-speci�c error term, which is non-systematic and varies across individuals. To account for

any correlation in errors across villages and years, we compute clustered�robust standard errors at the

village-year level.10 We also report our results by gender and occupation of the individual, and for

adults and children separately.

3.2 Combining Propensity Score Matching and Regression Analysis

For the sake of comparability between participants and non-participants, we use an alternative esti-

mation strategy that matches households based on their initial set of observable characteristics. In

particular, we use the propensity score matching (PSM) method of Rosenbaum and Rubin (1983).

We estimate propensity scores for each household using a standard logit model that regresses the

participation status of the household in the �rst round of the survey on a set of household- and village-

level observable characteristics that in�uence the households' decision to participate in microcredit

programs (see the appendix for a brief discussion of the variables used for estimating the propensity

score). We then match individuals from the participating and non-participating households based on

these propensity scores. We use the nearest neighbour (NN) matching estimator, and choose to use

10We have also computed standard errors clustered at the village-year-seasonal level to allow for an arbitrary covariance

structure within villages over time and seasons, but the results are very similar to those reported.
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the �ve nearest neighbours for matching, limiting our comparison to only those households that lie

within the common support or overlapping region. Both the t-test for the equality of means for the

participating and non-participating groups and the standardised bias test suggest that the covariate

distributions across the matched groups are well balanced after matching (Becker and Ichino, 2002).

The results from the balancing test are provided in the appendix.11 We have re-run Equation (1)

for this subset12 of matched individuals, and report results separately by gender and for di�erent age

groups (see the appendix).

3.3 Seasonality in Labour Supply

Next, we examine whether participation in microcredit programs a�ects the seasonal distribution of

labour supply. Seasonality in the labour supply in rural Bangladesh is mostly driven by local rainfall

variability and the labour demand for rice production. Even though the rice crop calendar varies

slightly across the country depending on the physiographic and land type of the region, the cropping

pattern is generally organised around three major rice-growing seasons: Aman, Aus and Boro, so

named by the local farmers after the speci�c crops grown in each season. Aman is the most important

rice in Bangladesh; it is planted in April�May and harvested in November�December (we call it `season

1'), and is completely rain-fed. Aus is the second most important rice crop, and is sown in April�May

and harvested in July�August, requiring supplementary irrigation in the initial stages even though it is

primarily rain-fed. Finally, Boro rice is planted in December�February and reaped during April-May,

and is completely dependent on irrigation.

[Figure 2 here]

The demand for agricultural labour during the Boro and Aus crop seasons is expected to be signif-

icantly higher than during the Aman period. The annual phenomenon of �seasonal unemployment�,

characterised by poverty and food deprivation, is therefore most severe during the lean seasons of

March�April (season 4) and September�November (season 2), right after the Boro and Aman crops

11The t-test suggests that the di�erence between the two groups is not statistically signi�cant. Moreover, the bias before and

after matching (Rosenbaum and Rubin, 1985) is less than 5% for every variable of interest. These results are both indicative of

a good balance.
12After balancing, we are left with 2619 households (1555 treated and 1064 untreated) from the �rst round of the survey.

11



are planted, when there is no more demand for agricultural labour. We identify the Aus and Boro

harvesting periods as seasons 3 and 5, respectively.

[Figure 3 here]

Figure 2 shows the seasonality in the hours worked for household-based farm and non-farm work,

wage employment and self-employment based activities during each of the three survey rounds. The

di�erences between the two lean seasons and the three crop seasons are clear from Figure 2. The

labour supply in both self and wage employment appears to co-move closely with the labour supply

for household-based farm and non-farm activities. In Figure 3, we depict the labour supply for three

di�erent occupational categories by participation status. The seasonality in the labour supply in each

of the three di�erent occupations of the participating households appears to be very similar to that

experienced by the non-participating households. We run the following regression to examine whether

the seasonality in the labour supply di�ers by households' participation status in microcredit programs.

Lijt = αi + β1Xijt + β2Hijt + γDit + θSj + φ(Sj ×Dit) + λτt + ϑ(Sj × τt) + εijt (2)

This speci�cation is an extension of Equation (1). Equation (2) captures the seasonal variation

inherent in the rural agricultural and non-agricultural labour supply. If the labour supplies of rural

households vary across seasons, the coe�cient θ will be signi�cantly di�erent from zero. Similarly, φ

is the interaction term between the treatment status of the household and the seasonal dummies that

capture the impact of program participation on the seasonality in labour supply. Program participants

are expected to utilise the credit provided by the MCIs for �nancing new productive activities, and

hence may exhibit less seasonality in the labour supply (also referred to as labour supply smoothing).

Therefore, in the case of self-employment, the sign of θ is expected to be countercyclical to household-

based activities, due to individuals being more active in self-employment based activities during the

lean seasons, when opportunities in the agricultural sector are limited. Similarly, as an access to

microcredit provided by the MCIs relaxes the credit constraints faced by the rural households and lets

them foray into the non-agricultural sector, we expect φ to be signi�cantly higher for self-employment,

particularly during the lean seasons.
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4 Main Results

The results of our basic estimation equation are presented in Tables 2 and 3. Table 2 displays the e�ect

of the program on participation in the di�erent occupations (in percentage points13) using Equation

(1). In Table 3, we report the coe�cients using the hours of work in a season as the dependent

variable. The regressions use the full set of controls (see the appendix), and include seasonal �xed

e�ects, year �xed e�ects and seasonal-year �xed e�ects. As we are interested in the impact of program

participation on the labour supply decision,14 we focus on the sign and value of the parameter γ. If

microcredit does have a positive e�ect on the incidence and hours worked, γ̂ should be positive and

statistically signi�cant. Each row in the table is associated with a di�erent set of individuals, and only

the coe�cient γ̂ is reported.

[Table 2 here]

Table 2 shows that participation in microcredit programs signi�cantly lowers the probability of

being employed as a wage labourer, but increases the participation in self-employment based activities.

However, the e�ect is not symmetrical for males and females. Adult men bene�t disproportionately

more from their household's participation in microcredit programs, as their participation in o�-farm

self-employment activities is increased by 9.34% � a signi�cant increase � and their participation

in the labour force as wage labourers is reduced by 4.95%. However, we �nd no such signi�cant e�ect

on their overall labour force participation rate (LFPR), which rises by just 0.43% and is statistically

insigni�cant. On the other hand, microcredit signi�cantly increases the participation of females from

the program households in self-employment based non-agricultural work by 4.35%. Thus, the male

members of the participating households experience a much greater increase in participation in self-

employment activities than their female counterparts, who actually receive the loan from the MCIs.

Finally, the results show that participation in microcredit does not have any e�ect on the incidence of

child (7�15 years old) labour for either gender in any sector.

13The dichotomous variable, the incidence of participation (or activity) in di�erent sectors, was multiplied by 100 so that the

results can be expressed in terms of percentage points.
14The results presented in this section are robust to the de�nition of program participation used. We have also used the

total loan amounts borrowed by the households as a robustness check, but the results are very similar to those obtained using

treatment e�ects (see the appendix).
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[Table 3 here]

The impact of microcredit program participation on the seasonal labour supply (in hours) is pre-

sented in Table 3. The results are similar to what we �nd in Table 2. Microcredit signi�cantly increases

both the labour supply for self-employment activities and the total labour supply, but decreases the

hours worked as a wage labourer. This e�ect also varies widely by gender and across di�erent age

groups. Adult men from participating households work about 42 hours more in self-employment activ-

ities and 21 hours less in wage employment every season than their counterparts in the non-participating

households. This is also signi�cantly higher than the increase in hours dedicated to self-employment

by women from the treatment households (an increase of about 11 hours). The total labour supply of

women from participating households is about 13 hours higher, less than the increase for men, whose

total seasonal labour-hours increase by more than 18 hours.

The results suggest that both the male and female labour supplies increase for the participating

households. However, men experience a redistribution of the labour supply from wage employment

to self-employment based activities, whereas women experience an �added e�ect�, tending to increase

their work in self-employment activities without a corresponding reduction in the number of hours

worked in wage employment. See the appendix for the e�ect of microcredit on the shares of di�erent

occupations in the total labour supply.

Even though the overall results reported in Table 3 are very similar to those in Table 2, there are

a few interesting di�erences. Children aged 7�15 years from participating households are found to be

working signi�cantly longer hours per season in self-employment based activities (17 hours), and less

in wage employment (13 hours, though not signi�cant), than children in non-participating households.

However, there is no signi�cant e�ect of program participation on either the incidence of child labour

(in Table 2) or children's total labour supply (in Table 3).

Finally, the PSM results estimated by running Equation (1) on the sub-sample of matched house-

holds (households that lie in the common support) are presented in the appendix as a robustness check

for our estimation methodology. The results are very similar to those reported in Table 3. Overall,

we �nd that participation in microcredit programs is associated with a signi�cant increase in market-

oriented activities (by 41 hours), and a decline in the hours worked in wage employment (by 21 hours).

Similar results were also found for adult women, who experienced an increase in the number of hours

dedicated to self-employment (by 11 hours). Finally, we �nd evidence of a signi�cant increase in the

labour supply of children from the participating households in both household-based (6 hours) and
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self-employment related (16 hours) activities.

4.1 E�ect on Spousal Labour Supply

We now report the results on the e�ect of program participation on the member's own and spousal

labour supply. In this subsection, we restrict the sample to household heads and their spouses, in order

to assess the e�ect of women's participation in microcredit programs directly on their own and their

husbands' labour supply. As most borrowers of microcredit (about 90% in our sample) are female,

we also focus only on households with female MCI members. Panel A (in both the top and bottom

sections) in Table 4 presents the results.

[Table 4 here]

The coe�cients in panel A of Table 4 are similar to those obtained from the distribution of labour

supply across gender and sectors, discussed in the last subsection (in Tables 2 and 3). The wife's

participation in MCIs is associated with an increased engagement in household-based farm and non-

farm activities and self-employment, thus increasing her overall labour-force participation. However,

it also corresponds to a decrease in the spouse's participation in wage employment, while increasing

his participation in self-employment based activities. Thus, while it is true that an increased access to

microcredit contributes to self-employment generation for both members and their spouses (presented

in the top panel A of Table 4), it is found to have a signi�cantly larger positive e�ect on husbands'

labour supply (bottom panel A of Table 4) than on that of the participating women (own labour

supply).

4.2 E�ect on Member's Labour Supply within Program Households

In this sub-section, we investigate the labour supply decision of individuals based on their membership

status within the participating households. The top panel B in Table 4 demonstrates that households

which are participating in microcredit programs experience a signi�cant decrease in wage employment

and household-based activities, but increase their involvement in self-employment activities. Within
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the household itself, the actual members of the program are found to be comparatively more involved in

household-based activities and self-employment than the non-members, and signi�cantly less involved

in wage employment.

The bottom panel B of Table 4 shows how the members' labour supply decisions are a�ected

by their program participation. The results reveal that members devote signi�cantly more hours

to home-based activities and signi�cantly fewer hours to wage employment than non-members from

participating households. However, all individuals from the participating households contribute similar

working hours towards self-employment based activities, irrespective of their membership status in the

household. As such, while there is a signi�cant increase in the overall labour supply for participating

households, we �nd no evidence of di�erences in hours worked between the members and non-members

from participating households. The e�ect of microcredit on the labour supply therefore appears to

be more asymmetrical across gender than across the membership status of the individuals within the

participating households. Thus, the positive impact of microcredit on self-employment based activities

is not limited to just the recipients themselves or the recipients and their spouses, but also spills over

to other non-member individuals within the household.

4.3 Seasonality in Labour Supply

The results for seasonality in labour supply by treatment status in the microcredit institutions are

presented in Table 5. The labour supplies in the various di�erent occupation categories tend to co-move,

and there is no evidence of any time-use smoothing. Moreover, seasonality is signi�cantly stronger

for the program participants. Seasonality in non-farm self-employment is procyclical to seasonality

in household-based farm and non-farm activities, suggesting that rural households are very much

dependent on the agricultural sector. The number of labour hours contributed to household-based

farm and non-farm activities is signi�cantly higher during the Aus (5.1 hours) and Boro (17 hours)

crop seasons, relative to the Aman season, and signi�cantly lower during the major lean season, season

2. As is evident from Table 5, self-employment-based activities are also signi�cantly more prevalent

during the Aus (46 hours) and Boro (43 hours) seasons than in the Aman crop season.

[Table 5 here]
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The imperfect ability of households to smooth the labour supply across seasons is clear from Table

5. It seems that, contrary to our initial hypothesis, loans from microcredit programs are not used

to �nance productive o�-farm activities, which do not seasonally covary with agricultural production

and could insure households against the signi�cant declines in income and consumption that occur

during the lean seasons (Pitt and Khandker, 2002). Instead, program participation actually increases

the seasonality in labour supply. There is also a big di�erence in labour supply seasonality between

males and females. Seasonality is more prominent among men who are employed in non-agricultural

self-employment activities, while women from participating households show an increased level of

seasonality in household-based activities, with some evidence of increased home-based activity during

the lean season. They also experience only a limited increase in seasonality in self-employment based

activities during the three agricultural seasons compared to their male counterparts. However, while

program participation signi�cantly increases the seasonality in self-employment based activities, it does

not have much e�ect on the seasonality in wage employment for either men or women. The results

suggest that microcredit repayment schemes could be aligned with the seasonal variation, thereby

reducing the rural households' reliance on the local money lenders for repaying the loans during the

lean season (see Islam, Nguyen and Smith, 2013)

4.4 Membership Duration and Labour Supply

We now examine the heterogeneous impact on labour supply based on the length of time that each

household has participated in the microcredit program. Focusing on the duration of participation

enables us to separate the short- and medium-term e�ects of microcredit program participation from

the long-term e�ects (Islam, 2011; Khandker and Samad, 2013). We sort the participating households

into six broad sub-categories based on their dates of joining and/or leaving the program, using the

de�nitions of Islam (2011). The six di�erent groups considered in our analysis are:

i) Continuing participants: Households who have been regular clients of the MCIs during all four

rounds of the survey conducted between 1997 and 2005.

ii) Newcomers1: Households who were not clients of the MCIs in 1997 but joined between 1999

and 2001.

iii) Newcomers2: Households who were not members during the �rst round but joined later, between

2001 and 2004.
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iv) Leavers1: Households who were clients in 1997 but dropped out after 1998 and never partici-

pated in any other MCI again.

v) Leavers2: Recent dropouts, who participated until 2001 and then decided to drop out of the

program.

vi) Drifters: The remainder of the occasional clients who were not classi�ed as either newcomers

or leavers.

Out of the 1592 households that were clients of MCIs at one point or another, 47.2% were regular

clients, while 9% (5%) were Newcomers1 (Newcomers2). Leavers1 represented 11.3% of the sample

and Leavers2 11%, while the rest of the households were drifters. We estimate the e�ects of program

participation for each of these groups by comparing them with the benchmark group of non-participants

� households who never participated in any microcredit program � which includes all ineligible

households, eligible but non-participating households in control villages, and eligible households in

program villages who chose not to participate.

[Table 6 here]

Results from the sub-group analysis are presented in Table 6. We �nd signi�cant di�erences in

labour supply outcomes across the di�erent groups of program participants � particularly in terms of

self-employment activities � which is of particular interest to us. While the duration of participation

seems to have no signi�cant e�ect on the incidence and extent of labour supply for household-based

activities, it increases the participation in non-agricultural self-employment activities for almost all

of the groups that we consider in this study, particularly at the extensive margin. The results show

that more involvement (in terms of both incidence and intensity) in market-oriented activities tends

to follow from long-term participation in MCIs, with regular participants experiencing the greatest

increase in self-employment activities, which also signals a move away from wage employment. Regular

membership in MCIs increases the participation in self-employment based activities by 9.3%, and

increases the number of hours of labour supply in the same by about 37 hours per season. The results

for the occasional participants (in Table 6), particularly the leavers and drifters, con�rm that the gains

from program participation may continue even after leaving the program, although such bene�ts are

likely to be short-lived, as the coe�cients for self-employment are signi�cant for `Leavers2' but not

`Leavers1'.
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5 Discussion and Conclusion

In this paper, we examine, for the �rst time, the impact of an access to microcredit on the intra-

household and inter-sectoral distribution of labour supply. The particular focus on seasonal variation

in the labour supply is also an important contribution of this study. We �nd evidence that an access

to microcredit results in an increased participation in self-employment based activities at both the

extensive and intensive margins. However, such e�ects are considerably lower among the females than

the males (spouses of the MCI clients or otherwise). These results raise the question: why is the

e�ect of program participation signi�cantly higher for the men even though the MCIs are targeting

the women? The second question related to our �ndings is: why program participation did not reduce

the seasonality in self-employment labour?

An access to microcredit provides participating households with opportunities for occupational

diversi�cation by encouraging them to expand into non-farm activities, whose returns do not covary

with agricultural production. However, due to the lack of suitable productive activities during the

lean seasons, both men and women from participating households use the available credit to �nance

activities which only increase the seasonality in their labour supply. Women's labour supply is espe-

cially vulnerable, as they are mostly limited to household-based farm and non-farm activities. They

mostly engage in crop processing during the post-harvest period (FAO, 2011), and, as such, increases

in agricultural productivity15 increase the household's demand for agricultural labour, thereby leading

to seasonality in the household-based farm and non-farm activities of the women.

The results suggest that, although most of the micro loans provided by MCIs have been targeted

towards women, microcredit actually has a signi�cantly larger e�ect on the participation and labour

supply of the males from the participating households. Microcredit has bene�ted participating house-

holds, but this is more likely to be due to the signi�cant contribution of men, which for the most part

has been profoundly overlooked. The e�ect of microcredit on the labour supply is therefore asymmet-

ric across males and females from the participating households, as women have a limited degree of

�exibility in terms of moving from household-based activities to market-oriented activities. Moreover,

the co-movement of labour supply in all the three activities indicate the lack of appropriate alternative

15Constrained by the lack of availability of suitable productive opportunities during the lean seasons, households attempt to

attain stability in their income and consumption by adopting High Yielding Variety crops, which they were unable to use earlier

due to the lack of adequate credit (Wozniak, 1993; Government of Bangladesh 1999). They also use the available credit to invest

in better quality land, improved seeds, fertilisers and better irrigation practices, which signi�cantly increase their productivity

and reduce their dependence on seasonal factors (Wahid, 1994). Ahmed (2004) shows that 12.23% of the total microcredit is

used for agricultural activities.
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opportunities in the rural sector, particularly during the lean season, even when an access to MCI

credit relaxes the �nancial constraints faced by poor rural households.

Credit provided by MCIs may be unable to counteract the gender roles speci�ed within the house-

hold (Kabeer, 1998, 2001; Mayoux, 1999; Johnson, 2004). In the current socio-cultural context, women

lack the skills and opportunities which are necessary for the carrying out of productive activities be-

yond what is sanctioned by socially de�ned gender norms (Mayoux, 1999; Kabeer, 2001; Johnson,

2004; Ngo and Wahhaj, 2012). Without the active cooperation of spouses or male members of the

household, who often play a complementary role by marketing and selling the goods produced by the

small home-based businesses of the women, their ability to invest capital in autonomous activities is

severely limited (Hashemi et al., 1996; Kabeer, 1998; Anderson and Eswaran, 2009). Thus, while the

focus of the MCIs has always been on women, they might need to relinquish control over their loans,

leaving the males to decide the ultimate fate of the funds (Goetz and Gupta, 1996; Kabeer, 2001; Ngo,

2008).
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Table 1: Summary Statistics for the Activity Rates and Labour Supply of adult individuals in di�erent

occupations

Round I: 1997�1998 Round III: 1999�2000 Round IV: 2004�2005

Treat Control Di� Treat Control Di� Treat Control Di�

Activity Rates (percentage points)

Agricultural Labour 65.37 65.29 0.08 72.76 74.21 -1.45*** 59.95 64.93 -4.98***

Male Sample 54.23 56.9 -2.67*** 57.79 59.69 -1.9** 42.55 50.07 -7.52***

Female Sample 75.98 72.59 3.39*** 89.36 89.28 0.08 84.55 85.08 -0.53

Wage Labour 18.71 19.31 -0.6 19.09 19.16 -0.07 21.38 22.19 -0.81*

Male Sample 32.24 35.86 -3.62*** 31.27 32.7 -1.43* 31.56 34.09 -2.53***

Female Sample 5.82 4.89 0.93** 5.58 5.12 0.46** 6.98 6.04 0.94

Self Employed 25.86 16.16 9.7*** 28.66 20.03 8.63*** 29.92 23.38 6.54***

Male Sample 42.28 29.85 12.43*** 44.47 33.91 10.56*** 45.68 36.46 9.22***

Female Sample 10.22 4.24 5.98*** 11.14 5.61 5.53*** 7.64 5.65 1.99***

Total Labour 87.3 84.49 2.81*** 93.97 92.91 1.06*** 94.46 93.17 1.29***

Male Sample 94.89 94.72 0.17 94.41 93.42 0.99** 95.87 95.23 0.64**

Female Sample 80.08 75.59 4.49*** 93.48 92.37 1.11** 92.46 90.38 2.08***

Labour Supply per Season (hours worked)

Agricultural Labour 68.81 74.41 -5.6*** 43.34 43.36 -0.02 57.89 63.73 -5.84***

Male Sample 89.81 105.19 -15.38*** 53.62 56.63 -3.01** 63.18 71.47 -8.29***

Female Sample 48.81 47.61 1.2 31.95 29.59 2.36*** 50.43 53.22 -2.79**

Wage Labour 71.71 76.74 -5.03** 62.42 66.19 -3.77** 76.04 76.19 -0.15

Male Sample 127.87 147.63 -19.76*** 107.44 117.17 -9.73*** 114.98 119.73 -4.75

Female Sample 18.23 15.02 3.21** 12.51 13.30 -0.79 20.99 17.14 3.85***

Self Employed 101.35 62.11 39.24*** 104.86 75.32 29.54*** 133.42 102.74 30.68***

Male Sample 177.01 121.08 55.93*** 178.15 136.78 41.37*** 215.20 168.16 47.04***

Female Sample 29.31 10.77 18.54*** 23.64 11.56 12.08*** 17.81 14.04 3.77***

Total Labour 241.87 213.25 28.62*** 210.63 184.88 25.75*** 267.35 242.66 24.69***

Male Sample 394.70 373.90 20.80*** 339.22 310.59 28.63*** 393.36 359.37 33.99***

Female Sample 96.35 73.40 22.95*** 68.10 54.46 13.64*** 89.24 84.40 4.84**

Footnote: The data are measured in terms of hours worked per season in a given round of the survey.

The reported p�values are from the two-tailed test with the null hypothesis that the group means are equal.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
20

40

60

80

100

120

140

160

Seasons over the Rounds of the Survey

A
ve

ra
ge

 H
ou

rs
 w

or
ke

d 
in

 e
ac

h 
S

ea
so

n

 

 

Agricultural and Non Agricultural Wage Employment Self Employment and Non Agricultural work Household Based Farm and Non Farm Activities

Round 3: 1999-2000

Round 1:1997-1998 Round 4: 2004-2005

Figure 2: Seasonal Variations in Hours worked in each sector

31



2
4

6
8

1
0

1
2

1
4

2
0

4
0

6
0

8
0

1
0
0

Labour Supply in Hours

S
e
a
s
o
n
a
lit

y
 i
n
 H

o
u
s
e
h
o
ld

 B
a
s
e
d
 F

a
rm

 a
n
d
 N

o
n
 F

a
rm

 A
c
ti
vi

ti
e
s

 

 

2
4

6
8

1
0

1
2

1
4

2
0

4
0

6
0

8
0

1
0
0

1
2
0

Labour Supply in Hours

S
e
a
s
o
n
a
lit

y
 i
n
 A

g
ri
c
u
lt
u
ra

l 
a
n
d
 N

o
n
 A

g
ri
c
u
lt
u
ra

l 
W

a
g
e
 E

m
p
lo

y
m

e
n
t

 

 

2
4

6
8

1
0

1
2

1
4

4
0

6
0

8
0

1
0
0

1
2
0

1
4
0

1
6
0

1
8
0

S
e
a
s
o
n
s
 o

ve
r 

th
e
 R

o
u
n
d
s
 o

f 
th

e
 S

u
rv

e
y

Labour Supply in Hours

S
e
a
s
o
n
a
lit

y
 i
n
 S

e
lf 

E
m

p
lo

y
m

e
n
t 

a
n
d
 N

o
n
 A

g
ri
c
u
lt
u
ra

l 
w

o
rk

 

2
4

6
8

1
0

1
2

1
4

1
0
0

1
5
0

2
0
0

2
5
0

3
0
0

3
5
0

S
e
a
s
o
n
s
 o

ve
r 

th
e
 R

o
u
n
d
s
 o

f 
th

e
 S

u
rv

e
y

Labour Supply in Hours

S
e
a
s
o
n
a
lit

y
 i
n
 T

o
ta

l 
L
a
b
o
u
r 

S
u
p
p
ly

N
o
n
-p

a
rt

ic
ip

a
n
ts

P
a
rt

ic
ip

a
n
ts

N
o
n
-p

a
rt

ic
ip

a
n
ts

P
a
rt

ic
ip

a
n
ts

F
ig
u
re

3
:
S
ea
so
n
a
l
V
a
ri
a
ti
o
n
in

L
a
b
o
u
r
S
u
p
p
ly

b
y
P
a
rt
ic
ip
a
ti
o
n
S
ta
tu
s

32



6 Appendix

We use the following variables in the primary empirical methodology.

6.1 Individual- and household-level variables:

Gender, age, marital status of the individual, their education level (illiterate, can read only, can

sign only, can read and write), age of household head, number of working-age people in the household,

size of the household, highest education achieved by any household member, total arable land (in

decimals), number of children aged 6�15, number of women in the household, number of old people in

the household, number of married people in the household, gender of the household head.

We use the following variables in the alternative estimation methodology using the Propensity

Score Matching technique.

6.2 Household-level variables:

Age of the household head, age of household head squared, number of working age people in the

household, size of the household, highest education achieved by any household member, total arable

land (in decimals), number of children aged 6�15, number of women in the household, number of old

people in the household, number of married people in the household, gender of the household head.

6.3 Village-level variables:

Presence of primary school, secondary school or college, health facility, madrasah, adult male

and female wage, presence of brick-built road, regular market, frequent haat, post o�ce, bus stand,

telephone o�ce in village, local government o�ce, youth organisation, distance to nearest Upazila (in

kilometres), share of landowners in share cropping (in percentages), number of money lenders in the

village, large farmers/traders, number of small credit/savings groups in the village, and numbers of

low lift pumps, shallow tube wells, hand tube wells in irrigation, hand tube wells in drinking water,

and deep tube wells in the village.
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6.4 Classi�cation of work under each of the three di�erent occupation cat-

egories:

6.4.1 Household based farm and non-farm activities:

Cultivation in �eld, crop processing, cultivation of vegetables and nursery in homestead, rearing of

hens and ducks, rearing of livestock, and cultivation of �sh in pond.

6.4.2 Agriculture and Non-Agriculture Wage Employment:

Agriculture farm work (seasonal and contractual labour would be included), crops processing,

porter/cooly, house repair, digging earth, road work, guards, cottage industry labour, brick breaking,

transport worker run by machine, other transport labour, bidi labour, labour in small industry, and

helper/non-agricultural day labour, etc. This category includes daily, contractual and seasonal wage

labour.

6.4.3 Self-employment and Non-Agricultural work:

Potter, weaver, mason, �sherman, boatman, blacksmith, cobbler, rickshaw/van driver, car driver,

other small business, business (mid-level/big), production-oriented small business, and production-

oriented business (mid-level/big), etc.
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Table 13: Results of the Propensity score Matching Balance test

Mean t-test

Variable Treated Control %bias t p>|t|

Age of the household head 43.893 43.785 0.8 0.25 0.806

Age of household head squared 2075.5 2067.3 0.6 0.2 0.842

Working age people in the household 2.7859 2.7911 -0.4 -0.11 0.914

Household size 5.6559 5.7118 -2.4 -0.67 0.501

Maximum education by any household member 5.2675 5.2162 1.2 0.35 0.724

Total arable land owned (in decimals) 55.8 59.148 -2.3 -0.86 0.390

Number of children in the household 2.9042 2.8893 0.9 0.26 0.798

Number of women in the household 2.6855 2.7284 -3.1 -0.83 0.405

Number of old people in the household 0.20836 0.2117 -0.7 -0.21 0.837

A Woman is the household head 0.04502 0.04463 0.2 0.05 0.959

Number of married people in the household 2.3781 2.4132 -3.2 -0.86 0.387

Health facilities in the village 0.17621 0.15859 4.7 1.32 0.188

Madrasha in the village 0.89775 0.89672 0.3 0.09 0.925

Primary school in the village 0.85981 0.85093 2.6 0.7 0.482

Secondary school in the village 0.33698 0.33942 -0.5 -0.14 0.886

Adult male wage 56.932 57.041 -0.6 -0.17 0.866

Adult female wage 32.636 32.891 -2 -0.56 0.573

Presence of pucca road in the village 0.34791 0.34071 1.5 0.42 0.673

Presence of grocery market in the village 0.23087 0.23203 -0.3 -0.08 0.939

Presence of frequent haat (big market) 0.32283 0.34289 -4.3 -1.19 0.235

Presence of bus stand in the village 0.15048 0.14341 2 0.56 0.578

Presence of post o�ce in the village 0.19678 0.20051 -0.9 -0.26 0.794

Presence of telephone o�ce in the village 0.06238 0.05273 3.8 1.15 0.248

Presence of Union Parishad o�ce 0.13826 0.14238 -1.2 -0.33 0.741

Youth organization in the village 0.15048 0.14341 2 0.56 0.578

Distance to nearest Upazila (in kms) 7.1887 7.1129 1.2 0.36 0.719

Share of landowner in share-cropping 47.561 47.554 0.1 0.03 0.977

Number of moneylenders in the village 8.0206 8.1174 -0.9 -0.25 0.803

Large farmers/traders in the village 3.7846 3.7977 -0.2 -0.05 0.96

Small credit/savings groups in the village 0.8045 0.76875 2.6 0.71 0.476

Number of Low Lift Pumps 0.42894 0.33363 3.9 1.22 0.221

Number of Shallow Tube Wells 12.744 13.254 -2.7 -0.75 0.452

Number of Hand Tube Wells in Irrigation 2.2945 2.4976 -2.1 -0.55 0.581

Number of Hand Tube Wells in drinking water 80.513 81.48 -1.2 -0.34 0.733

Number of Deep Tube Wells 0.28746 0.28592 0.3 0.10 0.924
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