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Abstract

This paper provides evidence on how the wealth of an agent a¤ects the network connec-

tions she makes in order to smooth her consumption. I use the randomized roll-out of the

ultra poor program in Bangladesh to identify the e¤ect of a large positive wealth shock on the

composition of poor households�economic networks. Those who receive the wealth transfer

form links with wealthier households in the community. They are more likely to reciprocate

transfers from other households with transfers out. The employers of these households are

less likely to be a borrowing source in times of need. The decrease in the overlap between em-

ployment and borrowing networks corresponds to an increase in the hourly wages of treated

households. These �ndings are consistent with a theoretical model where the wealth shock

improves the outside option of the poorer workers, allowing them to end tied-labor contracts

and to enter into reciprocal transfer links in order to smooth their consumption.
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1 Introduction

Social networks play a key role in economic lives of poor households in developing countries.

Throughout the developing world, poor households face large amounts of risk, yet typically have

limited access to formal insurance and credit markets. Their social networks play an important

role in smoothing their consumption. This can be achieved by state-contingent loans and transfers

(e.g. Udry (1990), Fafchamps (1999), Fafchamps&Lund (2003)), marriage ties (e.g. Rosenzweig

& Stark (1989)), by entering tied labor or tenancy contracts (Bardhan (1983), Basu (1983)) etc.

There is a large literature that analyzes the terms of informal insurance contracts, both through

theoretical modelling and empirical analysis1. However empirical evidence on the determinants of

who the poor households decide to form links with is rare and su¤ers from identi�cation issues.

Furthermore, empirical analyses of the determinants of network composition often focuses on a

single type of network (e.g. transfers) at a point in time. This paper contributes to the literature by

exploiting exogenous variation in wealth of poor households and using original data that identi�es

who they interact with in di¤erent types of economic transactions. The main contribution of

the paper is to identify the causal link between poverty and the structure of social and economic

networks. In particular, I analyze two key components of networks structure: (i) the characteristics

of households that an agent decides to form links with, (ii) the degree of overlap among di¤erent

types of networks of the agent.

The data used in this paper was collected as part of the randomized roll-out of BRAC�s ultra

poor program in Bangladesh2. The program involves a large asset transfer that triples the average

wealth of treated households. In this paper I analyze the e¤ects of this large wealth shock on the

social and economic connections of the targeted households. I �rst develop a simple theoretical

model that combines tied-labor relations with reciprocal transfer links. Under a tied-labor con-

tract, the employer guarantees the worker a smooth income stream in exchange of lower average

wage relative to casual workers that face uncertain, but potentially high wages. Alternatively,

workers can form reciprocal transfer contracts among themselves to smooth their consumption.

Allowing for heterogeneity in the outside option of the workers, I show that workers below a cer-

tain threshold of wealth (i.e. outside option) will enter tied-labor contracts, while workers above

this threshold will form state-contingent transfer links. The asset transfer provided by the ultra

poor program can potentially move the treated households over this threshold, enabling them to

terminate tied-labor contracts and enter reciprocal exchange relationships with other households.

The extent to which the program succeeds in doing so will depend on how much it improves the

outside option of the treated households.

1For example Coate & Ravallion (1993), Kocherlakota (1996), Ligon et al. (2002) analyze theoretically the
role of limited commitment in informal insurance arrangements. Ligon et al. (2002) �nd that allowing for limited
commitment �ts the data better than perfect insurance. Kinnan (2010) provides evidence that the reason why
perfect insurance does not seem to hold empirically may be better explained with hidden income relative to moral
hazar and limited commitment channels.

2BRAC, formerly known as the Bangladeshi Rural Advancement Committee, is the world�s largest NGO with
programmes in micro-�nance, education, health, environment and social empowerment. BRAC has been a pioneer
in implementing programmes that target extreme poverty in Bangladesh.
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Second, I map and describe the connections of ultra poor households along many social and

economic dimensions including land rental, employment, credit, transfers in cash/kind, asset sales

and family ties. I show that on the extensive margin, poor households in the community participate

mainly in food borrowing and employment networks (i.e. they borrow food from others and they

work for others). They have very few links in all the other dimensions. Furthermore, I show

that prior to the asset transfer, the treated poor households are likely to interact with poorer

households in their community, relative to other wealth groups. Relative to wealthier households

in their community, respondents from poor households are more likely to be working for employers

that they also borrow food from in times of need. On the other hand, they are less likely to have

reciprocate food transfers they receive from other households by transferring food back to the

senders of these transfers.

Third, and most importantly, I show the changes in the composition of the network connections

of treated poor households following the wealth shock. Treated ultra poor households (stups)

are 5% more likely to lend food to other households. In particular, they lend food to wealhier

households in the community. They are 18% more likely to reciprocate food borrowing with food

lending. On the other hand, they are on average 15% less likely to report their employers as a

borrowing source, relative to baseline. The e¤ect on the degree of overlap between employment and

borrowing networks is particularly large for treated households that have a male household head.

I interpret this as the ability of these households to obtain higher returns from the transferred

asset. As they have more labor available in the households, they can generate higher returns

from the asset trans¤ered by the program. Hence, their outside option improves more than the

female-headed households and they are more likely to terminate tied-labor contracts.

Fourth set of results show the di¤erential e¤ect of the program on wage contracts of stup

households that are most likely to experience a change in the structure of their employment

networks. The program has a general positive impact on hourly wages of females in treated

villages. This takes place because the females in treated households spend more time working

with the asset that they receive, as a result labor supply goes down and wage rate increases. In

addition to this, the program has a di¤erential positive impact on the hourly wages of females who

reported borrowing from their employers at baseline. As the females that were borrowing from

their employers at baseline, are the ones who are likely to terminate such employment contracts

and enter new jobs where they no longer borrow from their employers, I interpret this di¤erential

increase in wages as the result of the change in the degree of overlap between employment and

transfer networks.

There is a growing literature that aims to shed light on the determinants of how informal

insurance networks are formed, and to identify which characteristics of the agents are correlated

with the existence of a risk-sharing link. Fafchamps & Gubert (2007) show that the wealth di¤er-

ence between two households (as well as age and geographic distance) is negatively correlated with

whether two households have a risk-sharing link with each other, using data from the Phillipines.

De Weerdt (2004) carries out a similar analysis using networks data from a village in Tanzania, but

�nds that di¤erence in wealth (particularly livestock value) increases the probability that either of
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two households report one another as someone they can rely on in times of need. Attanasio et al.

(2009) show in an experimental set-up that individuals with similar risk attitudes and those that

are connected via family links are more likely to form risk-sharing groups with each other. All of

these studies exploit cross-sectional variation in characteristics of a dyad to provide evidence for

assortative matching with respect to certain characteristics of the agents. However this correlation

can be driven by other unobserved characteristic(s) of the two households. Moreover, the network

data used in these studies are based on a small number of villages. As networks are formed at the

community and not at the individual level, connections of any two households in the same villages

are likely to be highly correlated. In the current study, I exploit an exogenous shock to wealth

and occupational status of households at the bottom of the wealth distribution to test if this ef-

fects the structure of their economic networks, risk-sharing being one of such relationships. Hence

the results show the causal e¤ect of wealth on the structure of networks of the poor households.

Furthermore, the data used in the paper covers 1409 communities, which allows for the correction

of standard errors at the appropriate level of observation.

This paper also contributes to the labor economics literature that studies the role of risk-

sharing in employment contracts. The idea that a risk-neutral employer may provide a risk-averse

worker with insurance against income �uctuations goes back to Knight (1921). Baily (1974) and

Azariadis (1975) model the contractual relationship of the employer-worker as an implicit contract

model where the entrepreneurs provide insurance to risk-averse workers; and more recently Guiso

et al. (2005 and 2010) show that risk-sharing plays an important role on the wage-pro�le of

workers, depending on the degree of �nancial development in the economy. Srinavasan (1980 and

1983) and Bardhan (1983) among others extend this idea to a rural developing country setting

to model the advance-selling of labour by a landless worker to a landlord in exchange for credit

(that enable a smooth consumption pattern in the lean and peak seasons). There is a fair amount

of empirical evidence on this phenomenon (e.g. Bardhan & Rudra (1981), Bell et al. (1997)).

The current study contributes to this literature by providing evidence on the extent of tied-labor

and its e¤ect on the terms of the wage contract on a representative sample that covers over 1400

villages in rural Bangladesh. Furthermore, it exploits an exogenous shock to the outside option

of the worker to test for the e¤ects of the agent�s characteristics on the extent of interlinkage and

the wage level.

Finally, the paper contributes to the applied contract theory literature that analyzes the e¤ect

of the outside option of an agent on the terms of contracts she makes with a principal. For example,

Banerjee et al. (2002) analyze how contracts and productivity changed following a tenancy reform

program in West Bengal that increased the security of tenure, in turn increasing the outside option

of the tenants vis-a-vis their landlords. I demonstrate how a positive wealth shock that improves

the outside option of poorer households vis-a-vis their employers change the terms of their labor

contracts, enabling them to switch to contracts with higher average return, yet higher earnings

variation.

The paper is organized as follows: Section 2 describes the theoretical framework that combines

tied labour and reciprocal transfer in a simple model to demonstrate the ideas behind the empirical
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�ndings. Section 3 describes the setting of the study and the data used. Speci�cally, this section

shows the structure of the social and economic networks of the ultra poor at baseline, drawing

attention to correlations between wealth level of the surveyed households and the structure of their

networks. Section 4 describes the results of the empirical analysis. Section 5 concludes.

2 Theoretical Framework

In this section, I develop a theoretical framework that combines two types of consumption smooth-

ing strategies households may adopt: They may choose to commit themselves to an employer that

o¤ers a �xed wage that doesn�t depend on seasonal �uctuations in the labor market but in return

pays a lower average wage relative to the market wage during the peak season. An example of

this is the tied-labor constracts developed in Bardhan (1983). Alternatively, two households may

agree to share their earnings in order to smooth their consumption, as in Kocherlakota (1996).

The following simple setup combines these two types of contracts3.

2.1 Set up

There are two types of agents in the economy: landless workers and landowner employers. Worker

i�s lifetime utility is given by

E
1X
t=0

�tu(cit); 8i 2 f1; :::; Ng (1)

where u is increasing, twice di¤erentiable and strictly concave, � 2 (0; 1) is the discount rate.
Employers are assumed to be risk-neutral agents that maximize their expected pro�ts from land

cultivation. For simplicity, I assume that there are N workers and only 1 employer in the village4.

There are two stylized seasons: Every even numbered period, starting from t = 0, is a lean

season where there is no cultivation and hence no employment opportunities on the employers�

land. Every odd numbered period, from t = 1 onwards, is a peak season where the amount

of output on the employer�s land is a function of the amount of land owned x, and a random

productivity parameter A: A could be interpreted as a weather shock that is unkown ex ante but

a¤ects how much labor will be required for cultivation during the peak season. The amount of

labour required during the peak season is given by L = Ax.

At the beginning of each period, workers need to decide whether to work for a landowner. If

they choose not to work for the land-owner, they obtain their reservation payo¤ which consists of

3The discussion of informal insurance contracts under heterogenous wealth is closely related to Genicot (2006).
The main di¤erence is she considers informal insurance contracts under wealth heterogeneity whereas the model
presented here combines this with tied labor contracts.

4The assumption of a single risk-neutral landowner in the village is made in order to keep the model simple and
tractable. Generalizing the model to allow for multiple employers, each with equal amounts of land would yield
the same results. Similarly, allowing them to be risk-averse - as long as their degree of risk aversion is lower than
that of the workers - would not change the general results.
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a deterministics component yi, and a random component �it so that their �nal income is:

yit(s) = yi + �it(s); t = f0; 1; :::g i = f1; :::; Ng (2)

The deterministic component of workers�reservation payo¤, yi; is assumed to be distributed on

the interval [y0; y], according to cumulative distribution function G(y): �it(s) depends on the state

s 2 S where S is a �nite set, and each state is realized with probability ps where
X
s

ps = 1 andX
s

ps�
i
ts = 0 for every t = f0; 1; :::g :The heterogeneity in reservation payo¤s of workers can be

interpreted as variation in workers�opportunities in self-employment (e.g. rearing animals) which

depends on how much productive assets they own ( yi) and a random household-level productivity

shock.

Alternatively, worker i can decide to work for a landowner. There are two types of wage

contracts available: tied-labor contracts and casual-labor contracts. If worker i enters into a

tied labor contract with a landowner, she receives a �xed amount c every period, in return to

committing her labor to the employer in both peak and lean seasons (i.e. she cannot pick up

any alternative employment opportunities while she�s in a tied labor contract). If instead she

decides to be a casual laborer, then she can choose to work in any peak period where the wage

rate exceeds her expected reservation payo¤ yi:5 Let W e 2 [W0;W ] denote the expected wage rate

ex ante and let H(W e) be the cumulative distribution function of the expected wage (which is

derived endogenously in Appendix 1).

Workers also have the option of entering into reciprocal transfer contracts amongst themselves,

where worker i and worker j can agree to transfer part of their income in each period to one another

in order to smooth their consumption. A reciprocal transfer contract between worker i and worker

j speci�es
�
cit(s; A); c

j
t(s; A)

	
- the consumption to be allocated to both workers in period t, for

any state of the world (s,A).

I assume that there is no saving technology so that agents have to consume their entire income

in a given period. Furthermore I assume there are imperfect credit markets so that agents cannot

borrow to increase their self-employment opportunities, or to pay a premium to the risk-neutral

employer to insure themselves against risks.

I assume that there are enforcement problems both in the labor market and in reciprocal

transfer contracts, therefore any contract must be voluntary implementable. In other words, at

each date, the agent must prefer the contract to deviating from it and being excluded from that

type of contract (i.e. autarky) thereafter. This is not an issue for the casual labor contract, as the

decision to enter into a casual labor contract depends on the realized wage rate in a peak period

only. However, a tied-labor contract must be ex-post (given the realization of the productivity

5I assume that the realization of A happens before, while the realization of �its happens after the casual labor
contracts are signed. In other words the worker does not know the productivity shock for self-employment (�its),
until she commits herself to be self-employed. Therefore, when the worker is deciding between entering a casual
labor contract or sticking to her outside option, she compares her expected outside option, yi; to the realized wage
rate W .
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shock A) preferred to breaking the contract to become a casual labor. I assume that if a worker

in a tied labor contract breaks the contract to become a casual worker in a given period, then she

will be punished by being excluded from the labor market for P > 0 periods. Similarly, any agent

that enters into a reciprocal transfer contract must ex-post (given the realization of state s) prefer

the contract to autarky in the reciprocal transfer market in every period.

2.2 Reciprocal Transfer Contracts

In the absence of tied-labor arrangements, an agent�s income in period t will be

eyit =
8><>:

yi + �it(s) if t 2 f0; 2; 4:::g
Wt if t 2 f1; 3; 5:::g and yi < Wt

yi + �it(s) if t 2 f1; 3; 5:::g and yi � Wt

9>=>; (3)

The expression in (3) captures the idea that in any lean season (t 2 f0; 2; 4:::g) an agent�s
income is equal to his self-employment income yi + �it(s): In any peak period (t 2 f1; 3; 5:::g), the
agent�s income is equal to the market wage rate, if the market wage rate or to her self-employment

income, depending on whether the agent�s expected return from self-employment (yi) is higher

than the market wage rate.

As outline in section 2.1, a reciprocal transfer contract in this setting is an arrangement where

two workers, worker i and worker j; agree to transfer part of their income in each period to one

another in order to smooth their consumption. The contract speci�es
�
cit(s; A); c

j
t(s; A)

	
for every

period t, and for any realization of state (s; A). Under limited commitment, the contract has to

yield a level of utility that is at least as high as the agent�s payo¤ under autarky, UAt (y
i):UAt (y

i)

will be given by:

UAt (y
i) = u(eyit) + 1X

k=0

�t+k � EU
�eyit+k� (4)

Expression in (4) summarizes the idea that an agent in autkary consumes his self-employment

income in any lean season and either his self-employment income or the market wage rate, de-

pending on whichever one is higher during any peak season. Following Kocherlakota (1996), the

optimal reciprocal transfer contract under limited commitment can be derived by maximizing the

expected utility of worker i, for a given level of utility promised to worker j. Hence the optimal

reciprocal transfer contract between workers i and j will be the solution to

max
c1t (s;A)

1X
t=0

�tE
�
u(cit(s; A))

�
(5)

subject to the following contraints:

 :

1X
t=0

�tE
�
u(eyit + eyjt � cit(s; A))

�
� vj (6)
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�1t :
1X
t=0

�tE
�
u(cit(s; A))

�
� UAt (y

1), 8tf0; 1; 2; ::g (7)

�2t :
1X
t=0

�tE
�
u(eyit + eyjt � cit(s; A))

�
� UAt (y

2) , 8tf0; 1; 2; ::g (8)

where vj denotes the level of utility promised to worker j, eyit denotes the income realization
of worker i in period t,  is the multiplier associated with the promise-keeping constraint, �it is

the multiplier for the incentive constraint of worker i in period t and �jt is the multiplier for the

incentive constraint of worker j in period t.

The �rst order conditions for (5) yield the following rule for the constrained e¢ cient insurance

contract between worker i and worker j:

u
0
(cit(s; A))

u0(cjt(s; A))
=

ps �  +
1X
t=0

�t�jt

ps +
1X
t=0

�t�it

(9)

Condition in (9) implies that depending on which worker�s incentive constraint binds in period

t, ratio of the marginal utilities is adjusted so that the agent with the binding incentive constraint

in period t receives higher consumption. Let �t(s) denote the equilibrium ratio of marginal utilities

(RMU) of workers i and j in state (s,A) in period t

�t(s; A) =
u
0
(ci�t )

u0(cj�t )
(10)

�t(s; A) is determined by the �rst order condition in (9). Let �s(yi; yj) denote the largest RMU

such that worker i�s incentive constraint is not violated in state s, given the distribution of wealth

amongst i and j. Let �s(yi; yj) denote the smallest RMU such that worker j�s incentive constraint

is not violated in state s. Let �s(yi; yj) �
�
�s; �s

�
for all s�S. �t(s) 2 �s(yi; yj) at any period t,

state s. If �s(yi; yj) = ? then there is no feasible informal insurnace arrangement that can take

place between worker 1 and 2. This would be the case if �s(yi; yj) ��s(yi; yj) in which case there
would be no RMU that satis�es 9 given the outside options of the workers and their joint budget

constraint.

Any increase in the outside option of worker i that leaves the outside option of worker j

unchanged would decrease �s(yi; yj) - as the incentive constraint for worker i is more likely to

bind. Similarly, any increase in the outside option of worker j that leaves the outside option of

worker i unchanged would increase �s(yi; yj); as a higher value of autarky for agent j would make

it more likely that his/her incentive constraint will bind therefore increasing the minimum RMU

that can be sustained without violating worker 2�s incentive constraint.

Proposition 1 An increase in yi for a �xed level of yj, decreases �s(yi; yj) and increases �s(yi; yj):
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Proof. in Appendix 1
An exogenous increase in permanent income of worker i, holding the wealth of worker j con-

stant, will increase the outside option of worker i in all periods, hence making it more likely that

the incentive constraint for worker i will bind. On the other hand, the joint expected income of

the two workers will be higher, increasing the value of the insurance contract for worker j. Since

the outside option of worker j is una¤ected by this transfer, his incentive constraint will be less

likely to bind at any period t and any state s.

Proposition 1 has two important implications for the empirical analysis: (i) Suppose that

worker 1 is a stup and worker 2 is non-stup and worker 1 and 2 had a reciprocal transfer link

at baseline. At followup, worker 1�s outside option will have improved. Hence, worker 1 will

either break o¤ their reciprocal transfer links that are no longer pro�table for them or the terms

of the contract will improve so that the stups receive higher level of transfers. (ii) Worker 1 can

now form new food exchange links with wealthier workers. More speci�cally, for some (i; j) where

�s(y
1; y2) ��s(y1; y2) at baseline, the decrease in �s(y1; y2) and the increase in �s(y1; y2) will enable

worker i to enter into a reciprocal transfer contract with worker j6.

2.3 Labor Contracts

At beginning of period 0, worker i has to decide whether to enter a tied labour contract, in which

case she would receive utility u(c) for the rest of her life. Alternatively, she can choose to be a

casual laborer, where she works for the landowner during any peak season in which the realized

wage rate is higher than her expected reservation payo¤ and obtains her reservation payo¤ during

any lean season. Absent any enforcement problems, the condition for entering into a tied labor

contract would be given by:

1X
t=0

�tu(c) �
1X
t=0

�2t � E [u(yi2t(s))] +
1X
t=0

�2t+1 � EU
�
max

�
yi2t+1(s);W

e
��

(11)

To evaluate EU [max (yit(s); w)], note that worker i will in any peak period choose a casual

labor contract over her reservation payo¤ if the spot wage rate exceed her expected income from

her outside option, which is given by yi: If yi > W e her expected payo¤ is higher if she sticks to her

outside option; and vice versa if yi < W e. Since the cdf of w is given by H(:), EU [max (yit(s); w)]

can be evaluated as:

EU [max (yit(s); w)] = E [u(yit(s))] �H(by) + wZ
by
u(w) � dH(yi) (12)

Under the assumption that enforcement of labor contracts are voluntary, worker i has the

option to break out of a tied labor contract. I assume that if a worker breaks a tied labor contract,

6Note that there may still be some (i,j) where for whom �s(y
1; y2) ��s(y1; y2) at followup.
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she will be punished for P periods by being excluded from entering into any labor contract within

the spot. During this period she will be forced to su¢ ce with her outside option yit(s). After P

periods, she can pick up casual employment within the village, but can never enter a tied labor

contract again. The condition in (13) captures this:

1X
k=0

�ku(c) �
PX
t=0

�t � E [u(yit(s))] +
1X
t=0

�P+1+2t � E
�
u(yiN+2t(s))

�
+

1X
t=0

�P+2+2t � EU
�
max

�
yiP+2+2t(s);W

e
��

(13)

Note that in the limit, as P approaches in�nity, the punishment becomes equivalent to forcing

the worker to autarky in the labor market for the rest of her lifetime. As P approaches zero, there

is no punishment from breaking a tied labor contract, in which case tied labor contracts will not

be stable as any worker can break it upon observing a wage rate that is higher than c during the

peak period. Then the employer would have no incentive to o¤er a tied labor contract and there

would only be casual labor contracts available in the labor market.

Claim 2 For any P>0, there exists a cut-o¤ level by(P; c;W e) such that workers with yi �by(P; c;W e) will choose to enter a tied labor contract.

Claim 1 follows from condition (13). by(P; c;W e) will be the level of yi that satis�es (13) with

equality. In equilibrium workers with outside options below by(P; c;W e) will enter and remain in

tied labor contracts7.

Proposition 3 If yi � by then worker i will not enter into a reciprocal transfer contract with any
other worker.

Proof. in Appendix 1.
Proposition 3 implies that very poor workers with low wealth and therefore low outside options

will opt for the tied labour contract instead of a reciprocal transfer contract. This allows them

to smooth their consumption in a way that wouldn�t be sustainable under any reciprocal transfer

contract. This is partly driven by the assumption of a risk-neutral employer. If this assumption

is relaxed, then c would depend on the realization of employer�s pro�ts and it would no longer

be constant. However as long as the workers are more risk-averse than the employers (which is a

standard assumption in the literature) some version of proposition 3 would hold.

2.4 Discussion

To summarize the �ndings of the theoretical framework, the availability of both tied-labor contracts

and reciprocal transfer contracts to landless workers implies the following: Poor workers will be

7The endogenous distribution of wages H(W e), can be derived by considering the pro�t maximization condition
of the employer and solving for the equilibrium wage rate in the labor market. I leave this discussion for the
Appendix, as the aim of the framework outlined here is not to analyze the structure of wages in the labor market as
a whole but to demonstrate a speci�c channel through which the outside option of an agent can a¤ect the structure
of her networks, and the types of contracts she enters.
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more likely to enter tied labour contracts, whereas the landless workers with better outside options

(higher wealth) will be more likely to be self-employed or enter casual labour contracts in the peak

period, depending on the wage rate. As a result the observed wage rate received by tied workers

will be lower relative to that of the casual workers during the peak period.

The ultra poor program provides the treated households with a large asset transfer, increasing

their income from self-employment, hence improving their outside option. The existence of a

threshold level by implies that stups that experience a su¢ cient improvement in their outside option
to enable them to move over the threshold level by are going to terminate tied labor contracts. So
far yi, the outside option of worker i was treated as a black box which the asset transfer can

improve directly. However, the e¤ect of the asset transfer on yi is not likely to be the same

for all the treated households. Speci�cally, households that have a larger supply of inputs that

are complementary with the asset are likely to experience a larger improvement in their outside

option, hence they are more likely to move over the threshold level by. Banderia at al. (2010)
shows that stup households that have a male household member experience a larger increase in

their income as a result of the program. This implies that treated households where inputs that

are complementary with the asset (e.g. labor) are more readily available are likely to experience

a larger increase in their outside option. Therefore, these households are more likely to pass

the thershold level by and terminate tied labor contracts. This idea will be exploited in the next
section, by analyzing the heterogeneity in the e¤ects on employment contracts by the gender of

the household head - which is a proxy for the availability of labor within the household..

3 Data description

3.1 Setting of the Study and Survey Design

The data used in this study comes from a data collection exercise implemented in collaboration

with BRAC within a randomized evaluation strategy to measure the e¤ects of the ultra-poor

program nationwide. BRAC�s ultra poor program is a multi-faceted package that aims to lift the

poorest women in rural Bangladesh out of poverty. It combines asset transfer, skills training, a

savings scheme, health support, and training on legal, social and political rights.

Prior to asset transfer, the program identi�es a neighborhood, or cluster of households that

form a natural geographical unit. This unit is smaller than a village, and consists of 90 households.

There are 1409 such clusters (henceforth spots) in the sample.

The program carries out a participatory wealth ranking exercise in every spot during which

the community allocates every household in the spot into 5-6 wealth ranks. For the purpose of

this study I aggregate these wealth ranks into 3 groups: the bottom rank, or the ultra poor,

the middle classes and the top wealth rank. After further assesment of their demographic and

economic characteristics, the program selects roughly half of the households in the bottom wealth

rank to be treated (STUPs) whereas the rest of the ultra poor remain untreated8. This selection

8There are three exclusion criteria, all of which are binding. Households who are already borrowing from an
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procedures and all the steps of identi�cation outlined above were carried out in the same way in

treatment and control spots. Following the identi�caiton of stup households, some communities

were randomly selected9 to be treated in 2007-8. The rest will receive the treatment in 2011.

In every spot that was part of the study, an initial census of all households was carried out

between April 2007 and January 2008. This census allows us to identify the identity as well as

wealth, occupations, education and demographic characteristics of all the households that live in

any spot that is part of the study.

A detailed questionnaire was carried out on a smaller sample that included all ultra-poor house-

holds and a random sample on non-ultra-poor households. Households in this sample were surveyed

at baseline (between April 2007 and February 2008) and two years after (January-December 2009).

Ultra-poor households are selected at the same time in both treatment and control branches, using

the same method outlined above. The only di¤erence between them is that ultra-poor in treated

branches receive the assets immediately whereas ultra-poor in control branches will receive them

in 2011.

The survey questionnaire measures a rich set of individual outcomes, including occupational

choices, income and expenditure, business and household assets, health, business skills, and em-

powerment. It also contains questions on social and economic networks of the household, related

to each outcome. The main survey modules were directed towards the main female in the house-

hold, as the program is targeted towards women. In cases where the main female was di¤erent

from the household head, the household head was also surveyed for the business activities and

land modules.

Respondents are asked to list all the households they interact with in each of the surveyed

activities, thus for instance the land module lists all the households the respondent lets land to

and rents land from, the business activities module lists all the households the respondent works

for, and so on. Food exchange is a very important form of interaction in this setting. More than

90% of the ultra poor households report borrowing food from another household at baseline. The

question used to identify the food borrowing/lending network partners is the following: Does your

household ever borrow/lend rice or other food items from other households?" If the answer if

"yes", the respondent is asked to name "up to 3 households her household would normally ask for

rice or other food items".10

In order to identify their �rst degree family network, all respondents were asked to list their

parents, parents-in-law, siblings, siblings-in-law and children. If any of these family members live

NGO providing micro�nance, who are recipients of government anti-poverty programs, who have no adult women
in their members, are excluded from the program.To be selected a household has to satisfy three of the following
�ve inclusion criteria: (i) total land owned including homestead is not more than 10 decimals; (ii) there is no adult
male income earner in the household; (iii) adult women in the household work outside the homestead; (iv) school
going-aged children have to work; and (v) the household has no productive assets.

9Randomization was carried out at the branch o¢ ce level, the highest level of aggregation, in order to minimize
spillover e¤ects from treatment to control communities. Each branch o¢ ce has a radius of 20 km�s, therefore it is
highly unlikely for there to be large spillover e¤ects on control spots.
10This method of identifying informal insurance partners is commonly adopted in the literature. For examples

see Fafchamps and Lund (2003), De Weerdt and Dercon (2006), Barr and Genicot (2007)
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inside the same spot as the respondent�s household, the respondents were asked to identify which

households they live in.

Table 1 provides summary statistics on the characteristics of ultra poor households and their

participation of various types of networks included in the survey at baseline. Total asset value of an

average stup household corresponds to 42% of an average non-stup poor households and 4% of an

average middle rank household at baseline. Nearly 60% of stup households have female household

heads, this is 77% for the other poor and more than 90% for the wealthier classes. This corresponds

to a lower number of working age members in the stup households. They have on average 2.18

working age members, while this is 1.57 in female-headed stups and 2.62 in male-headed stup

households.

Panel B of Table 1 shows the degree of participation of stups and other wealth ranks in various

networks that they were asked about as part of the household survey. Stups participate in nearly

none of the networks, except for two: (1) employment (2) food exchange (borrowing and lending).

74% of stup households report working for another household at baseline, whereas this diminishes

to 67% for the other poor and 40% for middle classes. At the same time, 93% of stups report

borrowing food from another household at times of need, while only 43% of them report ever

lending food to another household. As expected, the former decreases by wealth rank of the

respondent, while the latter increases.

Based on the fact that the ultra poor households participate extensively in food exchange and

employment networks, the rest of the paper focuses on the characteristics of these networks and

how they are a¤ected by the positive wealth shock stup households receive.

3.2 Structure of Networks at Baseline

Table 2 gives summary statistics on the food borrowing network of respondent�s household. First

row shows that conditional on reporting borrowing food from other households, households from

any wealth rank reports on average 2 households. In fact 60% of households report exactly three

borrowing partners. This shows that the "report up to 3" rule is a binding constraint for majority

of the respondents, therefore the �ndings here should be interpreted as the characteristics of the

three most important borrowing partners of the respondent�s household. Food borrowing network

seems to be mainly within-the-spot as 95% of the reported borrowing partners are within the same

spot as the respondent. This holds for respondents from all wealth ranks.

Panel B of Table 2 gives the average wealth and occupational characteristics of the respondent�s

borrowing network. Average log wealth of the borrowing partners of stups is 10. This increases

with wealth rank of the respondent, up to 11.6 for the top class. Similarly stups� borrowing

partners own less land on average. On the other hand, their network partners are more likely

to be working for a daily wage - 51% of stups�borrowing partners are households where at least

one member is working for a daily wage. This diminishes with wealth rank of the respondent�s

household, to only 20% for the top class. To summarize, the �ndings in Panel C show that there is

assortative sorting by wealth and occupational status in borrowing partners - wealthier households
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that are less likely to be wage-workers borrow from wealthy households that are less likely to be

wage-workers.

Panel C of Table 2 gives the proportion of borrowing partners that are of each wealth rank.

Column 1 shows that 10% of stups�borrowing partners are also stups, 18% are bottom wealth

rank, 55% are in middle rank and 15% are in top rank. As we go up the wealth ranks, the fraction

of borrowing partners that are stups diminishes, to nearly 0 for the top rank. This further supports

that there is assortative sorting in food borrowing network. However Panel D also shows that the

majority of borrowing partners of respondents from all wealth ranks (except the top) are most

likely to be from the middle class. This is likely to be due to the joint budget constraint of the

pair - middle class partners have higher income and hence can lend more.

Table 3 gives summary statistics on similar measures for the food lending network. Table

3 shows similar �ndings as Table 2: Households from lower wealth classes are likely to lend to

households from lower wealth ranks. Yet, the largest portion of stups�lending partners are from

the middle class (48%).

Table 4 gives summary statistics for the characteristics of the respondents�employer network.

Here employers of the main female respondent, and of the male household head (whenever there

is a male household head in the household) are aggregated to obtain an overall measure of the

household�s employment links11. 45% of stups�employers are within the same spot. This implies

- since only network links that are within the same spot are mapped in the data - that only

half of stups�employer network is observed. Any results should be interpreted as e¤ects on the

employment network within the same spot as respondent�s household.

Unlike food borrowing and lending networks, there seems to be no correlation between the

wealth class of the respondent and the wealth of her employer(s). For all wealth classes, around

25% of their employers within the spot are of middle rank, and 75% of their employers within the

spot are of top wealth rank.

Table 5 demonstrates the extent of overlap in food borrowing/lending and employment net-

works in the spot. The �rst column gives summary statistics on the proportion of employers

that are also food borrowing or lending partners of the respondent�s household. 26% of stups�

employers are also their borrowing partners; only 3% of them are their food lending partners12.

The proportion of employers that are also borrowing partners diminishes as we go up the wealth

classes - it�s 25% for other poor and 19% for middle class (very few households in top class report

working for another household in the same spot).

Columns 2 of Table 5 shows the reciprocity of food exchange - it gives the proportion of

borrowing partners that are also lending partners or employers. 6% of stups�borrowing partners are

also reported as their employers. 37% of their borrowing partners are also their lending partners.

The proportion of borrowing partners that are also employers of the respondent diminishes with

11We report the characteristics of employment network of males vs females separately in the Appendix.
12The interlikage between employment and food borrowing is higher for female�s employment contracts that for

males: 23% of stup males� employers are also borrowing partners of the household, whereas the corresponding
number is 29% for stup females. There isn�t much di¤erence in proportion of females�interlinked contracts in male
vs. female-headed households - the proportions are 30% vs. 28% respectively.
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wealth rank (to 4.7% for other poor, 2% for middle class) while the reciprocity of food exchange

increases with wealth rank to 73% for the top class.

Column 3 of Table 5 gives the proportion of food lending partners that are employers/borrowing

partners. Employers are rarely lending partners for respondents from all wealth ranks. The

reciprocity of the food exchange relationship from the lending side goes down with wealth rank -

stups report that 82% of the households that they lend food to are households that they borrow

food from, whereas for the top class this proportion is only 37%.

To summarize, baseline structure of social networks show the following: (i) There is evidence of

assortative sorting in food borrowing and lending networks with respect to wealth and occupational

status. (ii) Not all food borrowing is reciprocated with food lending, the degree of reciprocity

increases with wealth. (iii) There is a signi�cant amount of interlinkage between employment and

food borrowing at times of need, the degree of interlinkage decreases with wealth. Naturally, these

baseline correlations do not imply any causal relationship between the wealth of the respondent

and the characteristics of her networks. In order to identify the causal e¤ect of wealth, I analyze

the change in the measures for the treated households at followup.

4 Empirical Analysis

To evaluate the e¤ects of the program on the network characteristics of treated ultra-poor house-

holds I use a di¤erence in di¤erence estimator that exploits the variation before and after the

program between ultra-poor households residing within the treatment and the control branches.

As discussed in detail in Section 2, the same selection process was carried out in all spots, but

only selected ultra-poor in the treatment branches received the asset. I restrict the sample to

ultra-poor households and estimate:

yit = �+ �Ti + �Rt + �TiRt + 0Xit + �it; (14)

where yit is outcome of interest for household i in period t; Ti = 1 if household i lives in a treated

branch and = 0 if they live in a control branch, Rt = 1 after the program and 0 otherwise. The

parameter of interest is �, the di¤erence in di¤erence between treatment and control before and

after the program. The standard errors are clustered at the spot level as all the households living in

the same spot are part of the same network and hence their network characteristics are correlated.

Under the identifying assumption that the control spots represent a valid counterfactual for the

treated spots in the absence of the program, namely that trends in all outcomes of interests are

the same in treatment and control, � identi�es the causal e¤ect of the treatment on the treated.

Table 6 gives the �ndings for the food exchange network of stups. In column 1 the dependent

variable is a dummy variable on whether the respondent reported borrowing (in Panel A) or

lending (in Panel B) from another household. The coe¢ cient of interest � is given in the row

"treatXfollowup". The likelihood of reporting borrowing from another household is not changed
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by the treatment, whereas the likelihood of lending to another household is now higher by 5%.

Column 2 shows that conditional on borrowing/lending from/to another household, stups in

treatment are borrowing/lending from/to more households compared to the stups in control. The

number of borrowing partners increase by 7% relative to baseline while the number of lending

partners increase by 10%, both e¤ects are signigicant at conventional levels.

The remaining columns in Table 6 shows the e¤ect of the program on wealth of the network

partners of stups. The dependent variable in column 3 is the log average baseline wealth of

the network partners (borrowing in Panel A and lending in Panel B) of stups. Findings show

that the borrowing partners are wealthier but the e¤ect is rather small - the borrowing partners

of treated stups at followup had 1.4% higher wealth at baseline compared to their borrowing

partners at baseline. The e¤ect for lending partners is larger (5.3% ) and precisely estimated.

This implies that stups are borrowing and lending from/to households that has higher wealth, i.e.

their network partners are among the wealthier household in the spot. The rest of the table shows

that the increase in average baseline wealth of the network comes from the fact that stups are less

likely to lend food to other stups, but more likely to lend food to middle and top classes.

Table 7 shows the e¤ects of the program on the characteristics of the employment network of

stup households. The results demonstrate that the stup females are 3% less likely to work for

another household, and conditional on working for another household, their employer is 5.5% less

likely to be inside the spot. The second part of the table shows that the employment network of

stup males is not as a¤ected by the program as that of stup females.

4.1 Reciprocity and Interlinkage of Networks

In order to identify the e¤ect of the program on the reciprocity and interlinkage of the food

exchange network of stups, I use the same identi�cation strategy as in 14 except the dependent

variable now is ymkit where ymkit is the proportion of network partners in network m that are also

members of network k.

Table 8 gives the average e¤ects for stups�networks. In column 1 the dependent variable is

the proportion of borrowing partners that are also reported as lending partners. The di¤-in-di¤

estimate is 6.8% which corresponds to a 18% increase in the amount of reciprocity of borrowing

partners. Similarly column 3 of Table 8 shows that the proportion of lending partners that are

also borrowing partners increases by 5.5% - a 7% increase relative to baseline. This shows that

stups�food exchange relationships are becoming more like a reciprocal exchange, consistent with

reciprocal transfer type relationships, and less like a one-sided borrowing relationship. Furthermore

column 2 shows that the proportion of borrowing partners that are also employers goes down by

1.5% - a 27% decrease relative to baseline level. This is consistent with the discussion in section 2

- stups are less likely to have tied-labour contracts where their employer also provides them with

insurance against shocks and more likely to have reciprocal transfer contracts where they borrow

from households that they at other times lend to. This implies that the program brings stups�

wealth to a level above by (the cut-o¤ level of wealth to enter into tied-labor contracts).
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Table 9 gives the breakdown of these e¤ects by wealth rank of the network partners of stups13.

Columns 1, 2, 3 and 4 in Table 9 show the e¤ects on reciprocity/interlinkage of the links with

stups�networks links that are stups, other poor, middle and top class respectively. The proportion

of stup�s stup borrowing links that are also lending partners is not a¤ected signi�cantly, while the

proportion of their borrowing links from higher wealth ranks and are engaged in a reciprocal

relationship of lending is increasing. In other words, the average e¤ect on reciprocity of borrowing

relationship identi�ed in Table 9 was driven by the fact that stups�s borrowing relationship with

wealthier households is becoming more reciprocal.

Panel C of Table 9 disaggregates the average e¤ect on the interlinkage of borrowing links with

employment links. The results show that the proportion of borrowing partners that are of middle

rank that are also employers goes down by 0.01 and the proportion of borrowing partners from

top class that are also employers goes down by 0.07. This implies a 33% drop for middle-rank

partners14 and 25% drop for top rank partners relative to baseline.

To summarize, the �ndings in this section imply that the food borrowing links of stups with

higher wealth classes is becoming more of a reciprocal exchange of food then one of tied labour,

which is consistent with the framework outlined in section 2.

4.2 E¤ects on Employment Contracts of Stups

This section focuses on within-spot employment network of stups and analyzes how the terms of

the contracts change with respect to stups�food borrowing status from their employers. I will use a

similar di¤erence in di¤erence technique to identify the e¤ect of the treatment on stup households,

except now I also consider the heterogeneity of this e¤ect with respect to certain characteristics

of the stup households. Speci�cally I will estimate:

yit = �+ �1Ti + �2Rt + �3Zi0 + �4TiZi0 + �5RtZi0 + �1TiRt + �2TiRtZi0 + 0Xit + �it; (15)

where yit; Ti, Rt and Xit will be the same as in (14) and Zi0 will be a pre-determined (measured

at baseline) characteristic of household i. The parameters of interest are now �1 and �2: �1 will

be the di¤erence in di¤erence between treatment and control households with Zi0 = 0 before and

after the program; �2 will be the additional e¤ect of the program on those households with Zi0 = 1.

The estimates for �1+ �2, the total impact of the program on households with Zi0 = 1, are also

reported:The estimates for �4, �5 and  are not reported for brevity.

Table 10 shows the e¤ects on propensity of stup households to borrow food from their employers

at times of need. The dependent variable in the �rst column is a dummy variable that represents

whether the respondent reports any of the employers of herself and/or of the household head (if

13Corresponding baseline levels for the measures of reciprocity/interlinkage by wealth rank of network partners
of stups is given in Table A3 in the Appendix.
14There are very few middle-rank employers with whom stups have interlinked relationships at baseline, therefore

the absolute e¤ect of 0.01 translates into a large impact relative to baseline.
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the two are di¤erent) as a food borrowing partner. The e¤ect of the program is to decrease this

propensity by 4.3%, from a baseline level of 25%. In column 2 the identi�cation strategy in (15)

is adopted, where Zi is a dummy variable equal to 1 if the household head is male. The results

show that the average e¤ect in column 1 was driven solely by male-headed households: Stups that

don�t have a male head are - though imprecisely estimated - slightly more likely to borrow from

their employers, whereas the male-headed stups are 9.4% less likely to do so. This is consistent

with the theoretical framework and the observation that the outside option of treated households

increases more if the households head is a male. In column 3 the dependent variable is restricted to

employer(s) of females in stup households and �nd that the e¤ect in column 2 holds for employers�

of stup females. Column 4 shows that the e¤ect also holds for male�s employers. To sum up, the

fall in the degree of interlinkage between employment and food borrowing networks was due to the

decrease of this type of contracts in male-headed stup households. In fact, female-headed stups

are no less likely to report their employers as borrowing partners at followup.

Table 11 shows the e¤ects of the program on the wages of stup females. The dependent variable

in all the regressions is the earnings per hour of the main female in stup households. Column 1

gives the average e¤ect on females�wages in all the stup households. The e¤ect is 0.72, which

corresponds to 5.6% increase in wages of stup females. This average e¤ect includes the e¤ect of

the program via the labour market for females and the via the fall in interlinked employment

contracts. To separate the two, the sample is divided into stup households that have female head

and those that have male heads. For both samples, speci�cation (15) is estimated where Zi is

a dummy variable on whether the respondent reported her employer as a borrowing partner at

baseline. Since it is these households that are likely to move away from interlinked contracts, �2 in

this speci�cation will capture any di¤erential impact that the program may have had on females�

wages due to the fall in interlinked labour contracts. Such a di¤erential e¤ect for female-headed

households shouldn�t be observed, as Table 11 established that the interlinkage only goes down

for male-headed households.

Column 2 in Table 11 replicates the same speci�cation as in Column 1 for the female-headed

stup sample. In Column 3, speci�cation (15) is estimated. Results show that there is no signi�cant

di¤erential impact on the wages of female-headed stups that were borrowing from their employers.

The estimate for �2 is in fact negative, though imprecisely estimated - suggesting that the female

stups that remained in interlinked relationships were not likely to experience any increase in their

wages. In columns 5 the same speci�cation is estimated for male-headed stups. Results show that

�2 is positive and signi�cant at 10% signi�cance level. This suggests that for the stup females

that were living in male-headed households, the increase in wages was higher where they had an

interlinked relationship at baseline, as at followup they are moving to non-interlinked employment

contracts. Column 6 replicates the same test for the whole sample. The male-head dummy and its

interaction with the borrow-from-employer dummy is added into the model, in order to separate

the e¤ect on the wages for the various groups. The coe¢ cient for the di¤erential impact of the

program on male-headed households that has reported their employer(s) as a borrowing source at

baseline is positive and of similar magnitude to that in column 5, but it�s imprecisely estimated.
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Table 12 presents results on the variation of stup females�wage income over the year. As part

of the household survey, respondents were asked to report the months of minimum and maximum

earnings from eevry business activity they were involved in during the past year. Furthermore,

they reported the total earnings frome ach activity during the months of minimum and maximum

earnings. Using these variables, I construct a measure of dispersion of earnings from wage em-

ployment throughout the past year. This measure is the ratio of minimum earnings during the

month of minium income to maximum earnings during the month when the respondent�s wage

earnings were at its peak. A drop in this variable would imply that the minimum earnings are

getting lower relative to maximum earnings (or maximum earnings are getting larger relative to

minimum earnings), hence the dispersion of income throughout the year is increasing. The min-

to-max ratio is used as the dependent variable of the regressions models in Table 12. The results

show that there is a very small e¤ect on dispersion of wage earnings of stup households on aver-

age. The average e¤ect for stup females�wage earnings is (from Column 1) -0.03 and imprecisely

estimated. This is similar for female-headed stups (Column 2) and for female-headed stups that

were borrowing from their employers at baseline (Column 3). When the sample is restricted to

male-headed stups, who are likely to move from tied-labor contracts to casual labor contracts, the

di¤erential e¤ect on stup females that were borrowing from their employers at baseline is -0.07.

Although this e¤ect is imprecisely estimated, the total e¤ect for these households is -0.08 and

precisely estimated, corresponding to a nearly 50% increase relative to the baseline level. This

implies that the wage dispersion for stup females who live in male headed households and used to

borrow from their employers at baseline is increasing. This is consistent with them switching from

tied-labor to casual-labor contracts that yields them higher average wage with higher dispersion

in earnings throughout the year.

Table 13 shows results on the analysis of stup males�wages. Stup males�wages from their

employment contracts within the spot increase by 0.44 Takas per hour, corresponding to 4.7%

increase on average, relative to its baseline level. In column 2 the average e¤ect in column 1 is

disaggregated into that for stup males whose employment contracts were interlinked at baseline

and for those that were not. The results show that the average e¤ect in column 1 was coming

from wages of stup males wose employers were also borrowing partners of the household. The

e¤ect on wages of other males is only 0.29 Takas per hour and is imprecisely estimated, whereas

the e¤ect for stup males that were working for borrowing partners of the household at baseline

experienced an additional 1.06 Taka increase in their per hour earnings. Total e¤ect for the latter

is 1.35 and is precisely estimated at conventional levels. This corresponds to a 16% increase in

wages of stup males that were working in interlinked contracts at baseline. Columns 3 and 4 of

Table 13 gives results on the analysis of dispersion in stup males�wage earnings throughout the

year. The di¤erential e¤ect for stup males that used to borrow from their employers at baseline

is -0.06, which implies that the dispersion of their wage earnings is increasing, however this e¤ect

is imprecisely estimated.

To summarize, the results presented in this section show that female-headed stup households

do not report any lower incidence of borrowing food from their employers at followup, whereas
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male-headed households do so - this is true for both males�and females�employment activities in

male-headed households. This is consistent with the program being able to increase the outside

option of male-headed households more signi�cantly, due to the availability of inputs that are

complementary with the asset trans¤ered in these households. Corresponding to this, results on

wages show that the average wages of both males and females in male-headed households increases

di¤erentially more if they were borrowing from their employers at baseline. Furthermore, there

is evidence that dispersion of their wage earnings throughout the year is increasing di¤erentially

more, relative to stup households that did not have interlinked labor contracts at baseline.

An alternative explanation of the �ndings on wages could be a reversion-to-the-mean type

e¤ect. One could argue that wages go up di¤erentially more for the people that were borrowing

from their employers at baseline, as they were the ones that had lower wages to start with. If this

were the case, and the e¤ects on wages identi�ed in the previous section were driven by reversion to

the mean, then the same di¤erential impact on wages of households that were borrowing from their

employers at baseline would have been identi�ed for the female-headed stup households as well.

In fact, female-headed households report lower hourly wages at baseline compared to male-headed

households, hence any reversion-to-the-mean e¤ect would have been stronger for these households.

The next section carries out the same analysis for the other poor households that did not

receive the wealth transfer, as a robustness check.

4.3 Robustness Checks

In order to ensure that the e¤ects identi�ed in previous section are due to the wealth transfer and

not due to general equilibrium e¤ects of the program, I carry out the same analysis on the other

poor households. Any general equilibrium e¤ect through the labour markets should show up for

this sample as well. However, since they did not receive the same wealth shock as stup households,

the e¤ects on interlinked employment contracts and the corresponding increase in wages should

not be present for them.

Table 14 replicates the estimation on propensity of stup households to borrow food from their

employers at times of need for the other poor sample that did not receive the wealth transfer.

The results show that there is no change in the degree of interlinkage between employment and

borrowing networks for these households. Dividing the sample by the gender of household head

does not a¤ect the �ndings.

Table 15 carries out the same analysis on females�wages for the non-stup poor households.

Column 1 shows that the positive e¤ect on female wages also shows up for the other poor females�

employment contracts, which is consistent with there being large spillover e¤ects on the wage level

within the spot. However column 5 shows that the di¤erential e¤ect on wages of females that had

interlinked contracts at baseline does not show up for the other poor households. This implies

that the e¤ect of on females�wages through the interlinkage channel exists only for the treated

stup households that received the wealth transfer.

Finally Table 17 carries out the analysis for other poor males�wages. There seems to be a
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positive impact on average hourly wage of males that used to borrow form their employers at

baseline. Since they are not more likely to borrow form their employers at baseline, this e¤ect

is not consistent with them moving from tied-labor contracts to casual labor contracts. One

explanation could be that the decrease in demand for tied labor contracts for males coming from

stup households may lead to an increase in average return for such contracts for male workers.

This would be the case if the supply of such contracts for male workers is relatively inelastic. The

dispersion of wages of non-stup males that were borrowing from their employers at baseline is

unaltered by the program, which supports the �nding that they are not moving from tied-labor

contracts to casual-labor contracts.

5 Conclusions

The importance of informal insurance contracts in insuring poor households against risk has been

long established in the literature. This paper makes an important contribution to identifying

empirically some of the key determinants of how housheolds form their risk-sharing networks. It

shows that an exogenous increase in wealth (resulting in an increase in their outside option) of

poor households allows them to lend to wealthier households in the community. Furthermore it

allows them to move out of tied-labour contracts where their employers were also their borrowing

source at times of need, in exchange of paying them a lower average wage with smoother earnings

pro�le throughout the year. As a result, they enter jobs that pay them higher average wages with

high variation in earnings, and they form reciprocal informal insurance relationships within their

villages.

These �ndings demonstrate the importance of analyzing networks in the community as a whole,

and not in isolation. When the analysis focuses on one type of network, or on the network links

within a certain wealth class only, any e¤ects on the extensive margin coming from the movement

from one type of relationship to the other wouldn�t be observed.

These �ndings have important policy implications. First, they show that risk plays a very

important role in the economic livelihood and labor market participation of poor households.

Insurance products that insures them against risks may increase their welfare not just by allowing

them to smooth their consumption but also by allowing them to move out of low productivity jobs

and increase their income.

Second, the �nding that the structure of social and economic networks are a¤ected by the

ultra poor program implies that the e¤ects of the program go beyond the treated households.

The households that used to be in their network, as well as the new network partners they are

transacting with are indirectly a¤ected by the program. After all, in rural communities households

are immersed in dense social networks and signi�cant changes in the livelihood of some households

in the community - such as the ultra poor program - are likely to have e¤ects on the livelihood

of the rest of the community. Understanding and analyzing these spillover e¤ects is an essential

part of policy evaluation.
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6 Appendix A - Proofs

Proof of Proposition 1. Di¤erentiating the Lagrangean associated with optimization problem

in (13) with respect to wealth of agent 1 (y1) we obtain:

@L
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where �it and �
j
t are the multipliers for the incentive constraints of agent i and agent j in period

t respectively,  is the multiplier associated with the promise keeping constraint. Given that
@T (yi)
@yi

> 0 (the outside option can only improve if the wealth of the agent increases), one can see

from (16) that the incentive constraints associated with agent i in all periods are becoming tighter

as a result of the change in her wealth. Hence �s(yi; yj) decreases. On the other hand the incentive

constraints associated with agent 2 are becoming less tight as the joint budget constraint is not

relaxed so the value of the relationship for agent 2 is increasing. As a result, both the promise

keeping constraint and the incentive constraints of agent j are relaxed. Hence �s(yi; yj) increases.

Proof of Claim 2. The threshold level by(P; c;W e) is de�ned by the values of yi that satis�es:
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substituting in for EU
�
max

�
yiP+2t+1(s);W

e
��
from (12):
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k=0
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24E �u(yit(s))� �H(by) + wZ
by
u(w) � dH(yi)

35 (18)

This implies that the threshold level by(P; c;W e) will be the by that satis�es:
u(c) =

�
1� �P+1

� by + �P+1

1 + �
by + �P+2

1 + �

24by �H(by) + wZ
by
u(w) � dH(yi)

35 (19)

Proof of Proposition 3. Based on Claim 2, workers with yi < by will �nd it optimal to enter
tied labor contracts that smooths their consumption. As a result, they will have no incentive to

enter a reciprocal transfer contract.
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Table 1 : Descriptives on Household Characteristics at Baseline

Stups Bottom Rank Middle Rank Top Rank
(1) (2) (3) (4)

wealth 5635.3 13291.2 141287.8 853759.9
(30046.0) (64870.1) (313143.2) (973480.1)

male hh head 0.58 0.77 0.94 0.95
(0.49) (0.42) (0.24) (0.22)

hh size 3.26 3.65 4.41 5.02
(1.69) (1.65) (1.66) (2.01)

no working-age members 2.18 2.43 3.04 3.78
(1.05) (1.09) (1.34) (1.70)

N 6746 7757 7903 2407

Panel B - Participation in Different Types of Networks
works for another hh 0.74 0.67 0.40 0.04

(0.44) (0.47) (0.49) (0.20)
hires another hh 0.02 0.03 0.19 0.53

(0.12) (0.18) (0.39) (0.50)
borrows food from another hh 0.93 0.92 0.83 0.42

(0.26) (0.28) (0.37) (0.49)
lends food to another hh 0.44 0.53 0.70 0.81

(0.50) (0.50) (0.46) (0.39)
rents land from another hh 0.05 0.12 0.25 0.15

(0.22) (0.33) (0.43) (0.36)
rents land to another hh 0.02 0.02 0.11 0.37

(0.13) (0.15) (0.31) (0.48)
borrows cash from another hh 0.15 0.19 0.21 0.15

(0.35) (0.39) (0.41) (0.36)
lends cash from another hh 0.01 0.02 0.03 0.06

(0.11) (0.13) (0.17) (0.25)
buys assets from another hh 0.03 0.05 0.22 0.53

(0.17) (0.23) (0.41) (0.50)
N 6746 7757 7903 2407

Notes: Columns 1,2,3,4 give summary statistics at baseline for selected ultra poor (stup),
non-stup households that were ranked in the bottom wealth rank by the community, mid-
dle rank households and top rank households respectively. ”Wealth” is total measure (in
TAKAs) of household assets, including land, livestock, other productive assets and house-
hold durables. ”male hh head” is a dummy equal to 1 if the gender of the household head
is male. ”hh size” is the number of households members. ”no working-age memebrs” is
number of household members aged 15-70. ”works for another hh” is a dummy equal to
1 if either the main female respondent or the household head reports working for another
household for any business activity. ”borrows food from another hh” is a dummy equal to 1
if household reports ever borrowing rice or other food items from other households. ”lends
food from another hh” is a dummy equal to 1 if the household reports ever lending rice or
other food items to other households. ”rents land from another hh” is a dummy equal to 1
if the household rents land for cultivation from another household.



Table 2 : Characteristics of Borrowing Network
Households Households Households Households

stups bottom rank middle rank top rank
borrow from borrow from borrow from borrow from

(1) (2) (3) (4)
Number of HHs in network 2.368 2.406 2.352 2.119

(0.729) (0.722) (0.727) (0.790)
Proportion of links in spot 0.944 0.941 0.950 0.956

(0.194) (0.197) (0.180) (0.179)
N 6247 7114 6585 1021

Panel B - Within-Spot Network Characteristics
Average log wealth 10.022 10.300 10.679 11.632

(2.528) (2.314) (2.085) (1.922)
Average log Land Size 2.956 3.139 3.421 4.359

(1.958) (1.911) (1.823) (1.728)
Prop. of wage-workers 0.509 0.470 0.402 0.201

(0.403) (0.402) (0.399) (0.324)
N 6046 6883 6408 991

Panel C - Within-Spot Sorting
Links with stups 0.101 0.051 0.029 0.015

(0.227) (0.164) (0.122) (0.093)
Bottom rank 0.181 0.242 0.099 0.066

(0.293) (0.327) (0.220) (0.193)
middle rank 0.552 0.535 0.690 0.417

(0.390) (0.386) (0.358) (0.411)
top rank 0.145 0.150 0.157 0.475

(0.293) (0.290) (0.295) (0.427)
N 6071 6907 6438 995

Notes: Columns 1, 2, 3 and 4 provide summary statistics at baseline for households that stup,
non-stup bottom rank, middle rank and top rank households respectively report borrowing
food from. In the row ”Any HH in network” the variables is a dummy =1 if respondent
reports borrowing food from any household. In the row ”Number of HHs in network” the
variable is the number of households the respondent reports borrowing from, conditional on
having reported at least 1. In the row ”Prop. of wage-workers” the variable is proportion
of network partners that work for a daily-wage. In Panel D, each row gives the proportion
of network links that are of the relevant wealth rank.



Table 3 : Characteristics of Lending Network
Households Households Households Households

stups bottom rank middle rank top rank
lend to lend to lend to lend to

(1) (2) (3) (4)
Number of HHs in network 2.280 2.353 2.332 2.338

(0.746) (0.731) (0.724) (0.736)
Proportion of links in spot 0.970 0.967 0.966 0.963

(0.139) (0.141) (0.147) (0.159)
N 2956 4077 5557 1951

Panel B - Within-Spot Network Characteristics
Average log wealth 8.803 9.351 10.187 10.522

(2.661) (2.384) (2.175) (2.334)
Average log Land Size 2.003 2.329 2.967 3.322

(1.655) (1.688) (1.763) (1.943)
Prop. of wage-workers 0.669 0.593 0.472 0.384

(0.381) (0.393) (0.409) (0.402)
N 2911 4014 5461 1911

Panel C - Within-Spot Sorting
Links with stups 0.184 0.088 0.053 0.072

(0.303) (0.217) (0.169) (0.197)
Bottom rank 0.281 0.359 0.155 0.182

(0.347) (0.370) (0.277) (0.300)
middle rank 0.478 0.482 0.682 0.471

(0.392) (0.390) (0.362) (0.400)
top rank 0.038 0.052 0.084 0.243

(0.150) (0.171) (0.223) (0.367)
N 2920 4029 5482 1918

Notes: Columns 1, 2, 3 and 4 provide summary statistics at baseline for households that stup,
non-stup bottom rank, middle rank and top rank households respectively report lending to.
In the row ”Any HH in network” the variables is a dummy =1 if respondent reports another
household as a borrowing partner. In the row ”Number of HHs in network” the variable is
the number of borrowing partners the respondent reports, conditional on having reported at
least 1. In the row ”Prop. of wage-workers” the variable is proportion of network partners
that work for a daily-wage. In Panel D, each row gives the proportion of network links that
are of the relevant wealth rank.



Table 4 : Characteristics of Employment Network
Households Households Households Households

stups bottom rank middle rank top rank
work for work for work for work for

(1) (2) (3) (4)
Number of HHs in network 1.273 1.308 1.194 1.155

(0.508) (0.549) (0.444) (0.417)
Proportion of links in spot 0.451 0.430 0.386 0.249

(0.478) (0.472) (0.472) (0.420)
N 5002 5187 3192 97

Panel B - Within-Spot Network Characteristics
Average log wealth 12.706 12.701 12.724 11.794

(1.546) (1.685) (1.534) (2.026)
Average log Land Size 5.522 5.522 5.510 4.668

(1.479) (1.598) (1.521) (1.797)
Prop. of wage-workers 0.058 0.062 0.065 0.259

(0.227) (0.236) (0.242) (0.447)
N 2394 2395 1276 27

Panel C - Within-Spot Sorting
Links with stups 0.005 0.002 0.002 0.000

(0.068) (0.044) (0.043) (0.000)
Bottom rank 0.011 0.017 0.010 0.037

(0.101) (0.127) (0.100) (0.192)
middle rank 0.252 0.254 0.195 0.370

(0.425) (0.425) (0.391) (0.492)
top rank 0.706 0.695 0.753 0.593

(0.446) (0.449) (0.424) (0.501)
N 2452 2468 1325 27

Notes: Columns 1, 2, 3 and 4 provide summary statistics at baseline for households that
respondents from stup, non-stup bottom rank, middle rank and top rank households respec-
tively report working for. In the row ”Any HH in network” the variables is a dummy =1
if respondent reports another household as a borrowing partner. In the row ”Number of
HHs in network” the variable is the number of borrowing partners the respondent reports,
conditional on having reported at least 1. In the row ”Prop. of wage-workers” the variable
is proportion of employers that also work for a daily-wage. In Panel D, each row gives the
proportion of network links that are of the relevant wealth rank.



Table 5 : Descriptives on Overlap of Networks
Panel A : Stups’ Networks

Households worked for Households borrowed from Households lent to
(1) (2) (3)

Worked for 1.000 0.056 0.013
(0.000) (0.178) (0.085)

Borrowed from 0.262 1.000 0.822
(0.431) (0.000) (0.329)

Lent to 0.028 0.370 1.000
(0.161) (0.451) (0.000)

N 2394 6046 2911

Panel B : Bottom Rank’s Networks
Households worked for Households borrowed from Households lent to

Worked for 1.000 0.047 0.010
(0.000) (0.161) (0.071)

Borrowed from 0.253 1.000 0.816
(0.426) (0.000) (0.333)

Lent to 0.035 0.450 1.000
(0.180) (0.461) (0.000)

N 2395 6883 4014

Panel C : Middle Ranks’ Networks
Households worked for Households borrowed from Households lent to

Worked for 1.000 0.020 0.005
(0.000) (0.105) (0.052)

Borrowed from 0.193 1.000 0.743
(0.391) (0.000) (0.390)

Lent to 0.047 0.618 1.000
(0.210) (0.442) (0.000)

N 1276 6408 5461

Panel D : Top Rank’s Networks
Households worked for Households borrowed from Households lent to

Worker for 1.000 0.000 0.001
(0.000) (0.011) (0.023)

Borrowed from 0.037 1.000 0.370
(0.192) (0.000) (0.460)

Lent to 0.037 0.734 1.000
(0.192) (0.401) (0.000)

N 27 991 1911

Notes: For within spot networks only. First 2 columns are for employer/landlord network
in treatment and control spots respectively. Columns 3-4 are for borrowing partners in
treatment/control spots respectively. Columns 5-6 are for lending partners in treatment
and control spots respectively. Rows titled ”employers/landlord” give the proportion of net-
work links of the relevant network type that are also employers/landlords of the respondent
household. In the rows titled ”borrowing partners”, proportion of network links of the rel-
evant network type that are also borrowing partners are given. In the rows titled ”lending
partners”, proportion of network links of the relevant network type that are also lending
partners are given.



Table 6 : Change in Characteristics of Food Exchange Network of Stups
Panel A : Households Stups Borrow From

Whether Number Wealth at Stup Bottom Middle Top rank
has a link of links baseline ratio rank ratio rank ratio ratio

(1) (2) (3) (4) (5) (6) (7)
treat 0.015 -0.206*** -0.056*** 0.063*** -0.008 -0.032** -0.023**

(0.009) (0.033) (0.013) (0.009) (0.010) (0.014) (0.010)
followup 0.020*** 0.058** 0.008 0.005 -0.002 -0.002 -0.007

(0.007) (0.024) (0.006) (0.003) (0.005) (0.007) (0.005)
treatXfollowup 0.004 0.162*** 0.014* -0.000 0.004 0.001 0.002

(0.010) (0.033) (0.008) (0.005) (0.006) (0.008) (0.007)
cons 0.906*** 2.438*** 2.318*** 0.124*** 0.274*** 0.498*** 0.106***

(0.019) (0.054) (0.026) (0.018) (0.023) (0.031) (0.022)
N 13490 12650 12288 12329 12329 12329 12329

Panel B : Households Stups Lend to
Whether Number Wealth at Stup Bottom Middle Top rank
has a link of links baseline ratio rank ratio rank ratio ratio

treat 0.019 -0.181*** -0.087*** 0.128*** -0.031* -0.075*** -0.026***
(0.021) (0.044) (0.019) (0.014) (0.017) (0.019) (0.007)

followup 0.133*** -0.110*** 0.008 0.008 -0.029*** 0.005 0.013**
(0.014) (0.039) (0.013) (0.007) (0.010) (0.011) (0.006)

treatXfollowup 0.051*** 0.221*** 0.053*** -0.043*** 0.012 0.023* 0.013*
(0.018) (0.048) (0.016) (0.010) (0.013) (0.014) (0.008)

cons 0.316*** 2.327*** 2.139*** 0.184*** 0.365*** 0.491*** 0.018
(0.038) (0.079) (0.041) (0.031) (0.038) (0.028) (0.018)

N 13490 7065 6932 6953 6953 6953 6953

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to selected
ultra poor households. The dependent variable in column 1 is a dummy equal to 1 if the household has
any reported link. Dependent variable in column 2 is the number of links the household has reported
(conditional on having a link). Dependent variable in column 3 is the average log baseline wealth of
network partners. Dependent variable in columns 4, 5, 6, 7 are respectively the proportion of within
spot network links that are stups, other bottom rank, middle ranks, top rank.



Table 7 : Employers of STUP Households
Whether the Number of Proportion of Whether the Number of Proportion of
main female employers main female’s male hh head employers male hh head’s

works for of the employers works for of the male employers
another hh main female within spot another hh hh head within spot

(1) (2) (3) (4) (5) (6)
treat -0.023 -0.004 0.068*** 0.016 0.027* -0.007

(0.017) (0.014) (0.025) (0.018) (0.016) (0.028)
followup -0.030*** 0.064*** 0.003 -0.059*** 0.070*** -0.070**

(0.011) (0.016) (0.020) (0.018) (0.018) (0.028)
treatXfollowup -0.033** -0.015 -0.055** -0.000 -0.006 0.026

(0.015) (0.021) (0.027) (0.022) (0.026) (0.035)
cons 1.020*** 1.197*** 0.409*** 0.742*** 1.064*** 0.371***

(0.033) (0.030) (0.049) (0.052) (0.050) (0.078)
N 13490 6964 6964 7794 4371 4371

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to stup households. The
dependent variable in column 1 is a dummy equal to 1 if the main female respondent works for another household.
Dependent variable in column 2 is the number of links the main female respondent has (conditional on working for
another household). Dependent variable in column 3 is the proportion of main female respondents’ employers who
are within the spot. The dependent variable in column 4 is a dummy equal to 1 if the male household head works for
another household. Dependent variable in column 5 is the number of links the male household head has (conditional on
working for another household). Dependent variable in column 6 is the proportion of male household head’s employers
who are within the spot.

Table 8 : Change in Reciprocity of Food Exchange Links of Stups I
Proportion of stups’ Proportion of stups’ Proportion of stups’
borrowing links that borrowing links that lending links that

they also lend to they also work for they also borrow from
(1) (2) (3)

treat 0.001 0.002 -0.027
(0.020) (0.005) (0.018)

followup 0.046*** -0.007 -0.064***
(0.013) (0.004) (0.014)

treatXfollowup 0.068*** -0.015*** 0.055***
(0.017) (0.005) (0.017)

cons 0.290*** 0.077*** 0.871***
(0.035) (0.011) (0.034)

N 12329 12329 6953

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to stup
households. The dependent variable in column 1 is the proportion of stups’ borrowing links that
respondents also report lending to. The dependent variable in column 2 is the proportion of stups’
borrowing links that respondents also report working for. The dependent variable in column 3 is
the proportion of stups’ lending links that respondent also report borrowing from.



Table 9 : Change in Reciprocity of Food Exchange Links of Stups II
Panel A - Proportion of Borrowing Partners that are also Lending

Stup Partners Bottom WR Partners Middle WR Partners Top WR Partners
(1) (2) (3) (4)

treat 0.055 -0.019 -0.017 -0.064***
(0.040) (0.028) (0.021) (0.023)

followup 0.024 0.004 0.052*** 0.051**
(0.033) (0.021) (0.014) (0.020)

treatXfollowup 0.033 0.109*** 0.057*** 0.104***
(0.039) (0.028) (0.019) (0.027)

cons 0.472*** 0.357*** 0.258*** 0.098*
(0.073) (0.055) (0.041) (0.051)

N 2560 4185 9465 3035

Panel B - Proportion of Lending Partners that are also Borrowing
treat -0.010 -0.010 -0.025 -0.000

(0.036) (0.028) (0.018) (0.044)
followup -0.078** -0.042** -0.059*** -0.090***

(0.033) (0.021) (0.014) (0.032)
treatXfollowup 0.066* 0.050* 0.038** 0.084*

(0.037) (0.026) (0.019) (0.046)
cons 0.924*** 0.847*** 0.887*** 0.866***

(0.070) (0.062) (0.038) (0.092)
N 2176 3099 4850 698

Panel C - Proportion of Borrowing Partners that are also Employers
treat -0.003 0.002 0.004 0.045*

(0.003) (0.003) (0.005) (0.024)
followup 0.003 0.003 -0.003 -0.024

(0.005) (0.003) (0.004) (0.019)
treatXfollowup -0.001 -0.005 -0.010** -0.071**

(0.005) (0.004) (0.005) (0.028)
cons 0.005 0.009 0.037*** 0.366***

(0.007) (0.007) (0.010) (0.051)
N 2560 4185 9465 3035

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to stup
households.



Table 10: Borrowing from Employer(s) for STUPs
Whether Whether Whether borrow Whether borrow

borrow from borrow from from female’s from male’s
any employer any employer employer employer

(1) (2) (3) (4)
treat -0.010 -0.037 -0.045 0.009

(0.020) (0.029) (0.029) (0.028)
followup 0.013 -0.010 -0.017 0.015

(0.020) (0.027) (0.027) (0.036)
male hh head -0.053* -0.026

(0.031) (0.034)
treatXfollowup -0.043* 0.035 0.043 -0.087**

(0.026) (0.038) (0.038) (0.042)
treatXfollowupXmale -0.128** -0.127**

(0.050) (0.056)

total effect for hh’s -0.094*** -0.084**
with male head (0.034) (0.044)

N 4415 4415 3389 1621

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to stup
households. The dependent variable in columns 1 and 2 is a dummy variable equal to 1 if the
respondent’s household reports borrowing food from any of the main female respondents or male
household head’s employers. The dependent variable in column 3 is a dummy variable equal to 1
if the main female respondent reports borrowing food from any of her employers. The dependent
variable in column 4 is a dummy variable equal to 1 if the household borrows food from any of the
male household head respondent’s employers.

Table 11: Stup Females’ Wages
All stups Female-headed Female-headed Male-headed Male-headed

stups stups stups stups
(1) (2) (3) (4) (5)

treat -0.114 -0.175 0.070 -0.071 0.034
(0.202) (0.284) (0.265) (0.208) (0.222)

followup 0.004 -0.043 0.255 0.031 0.138
(0.190) (0.275) (0.252) (0.213) (0.218)

borrow 0.970 0.144
(0.669) (0.401)

treatXfollowup 0.723*** 1.030** 0.972** 0.430* 0.241
(0.277) (0.456) (0.489) (0.261) (0.277)

treatXfollowupXborrow -0.406 1.046*
(0.936) (0.587)

total effect for 0.566 1.286**
borrowers (0.812) (0.552)

N 3389 1847 1847 1542 1542

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to stup
households. The dependent variable is the average hourly wage of the main female respondent.



Table 12: Variation in Stup Females’ Wage Earnings
All stups Female-headed Female-headed Male-headed Male-headed

stups stups stups stups
(1) (2) (3) (4) (5)

treat -0.022 -0.022 -0.010 -0.020 -0.038
(0.018) (0.023) (0.024) (0.022) (0.025)

followup -0.053*** -0.062*** -0.047** -0.041** -0.036
(0.014) (0.018) (0.019) (0.020) (0.023)

borrow 0.076** 0.001
(0.036) (0.032)

treatXfollowup -0.030 -0.032 -0.040 -0.029 -0.011
(0.020) (0.025) (0.026) (0.025) (0.030)

treatXfollowupXborrow 0.015 -0.071
(0.056) (0.049)

total effect for -0.025 -0.082**
borrowers (0.053) (0.040)

N 3367 1832 1832 1535 1535

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to stup
households. The dependent variable is the ratio of minimum monthly earnings of the main female
respondent from wage employment to her maximum monthly earnings from wage employment during the
past year

Table 13: Stup Males’ Wage Contracts
Hourly wages Hourly wages Variation in Variation in
of stup males of stup males wage earnings wage earnings

(1) (2) (3) (4)
treat -0.322 -0.219 -0.007 -0.011

(0.202) (0.214) (0.018) (0.019)
followup 0.333* 0.359* -0.050*** -0.049***

(0.199) (0.212) (0.017) (0.018)
borrow -0.037 0.011

(0.311) (0.031)
treatXfollowup 0.443* 0.292 -0.021 -0.013

(0.266) (0.275) (0.021) (0.022)
treatXfollowupXborrow 1.062* -0.057

(0.623) (0.057)

total effect for 1.354*** -0.070
borrowers (0.611) (0.053)

N 1526 1526 1508 1508

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to
stup households with male household heads. The dependent variable in columns 1 and 2 is
the average hourly wage of the male household head respondent. The dependent variable in
columns 3 and 4 is the ratio of minimum monthly earnings of the male hh head from wage
employment to his maximum monthly earnings from wage employment during the past year



Table 14: Borrowing from Employer(s) - Other Poor
Whether Whether Whether borrow Whether borrow

borrow from borrow from from female’s from male’s
any employer any employer employer employer

(1) (2) (3) (4)
treat -0.025 -0.032 -0.015 -0.035

(0.021) (0.043) (0.044) (0.023)
followup -0.024 0.026 0.031 -0.050**

(0.018) (0.043) (0.042) (0.020)
male hh head -0.037 -0.005

(0.036) (0.036)
treatXfollowup -0.021 -0.035 -0.041 0.007

(0.025) (0.056) (0.055) (0.030)
treatXfollowupXmale 0.015 0.003

(0.059) (0.061)

total effect for hh’s -0.020 -0.038
with male head (0.027) (0.035)

N 4617 4617 2975 2514

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to
non-selected (non-stup) ultra poor households. The dependent variable in columns 1 and 2
is a dummy variable equal to 1 if the respondent’s household reports borrowing food from
any of the main female respondents or male household head’s employers. The dependent
variable in column 3 is a dummy variable equal to 1 if the main female respondent reports
borrowing food from any of her employers. The dependent variable in column 4 is a dummy
variable equal to 1 if the household borrows food from any of the male household head
respondent’s employers.

Table 15: Other Poor Females’ Wages
All other poor Female-headed Female-headed Male-headed Male-headed

households other poor other poor other poor other poor
(1) (2) (3) (4) (5)

treat -0.494* -0.365 -0.268 -0.574** -0.519**
(0.290) (0.648) (0.419) (0.228) (0.244)

followup -0.289 -0.095 0.252 -0.374* -0.440**
(0.211) (0.519) (0.428) (0.208) (0.220)

borrow 1.244 -0.164
(1.369) (0.267)

treatXfollowup 0.977*** 0.895 1.003 1.025*** 1.047***
(0.331) (0.811) (0.733) (0.272) (0.299)

treatXfollowupXborrow -1.065 -0.644
(1.929) (0.619)

total effect for -0.062 0.403
borrowers (1.849) (0.576)

N 2975 953 953 2022 2022

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to non-selected
(non-stup) ultra poor households. The dependent variable is the average hourly wage of the main female
respondent.



Table 16: Variation in Other Poor Females’ Wage Earnings
All stups Female-headed Female-headed Male-headed Male-headed

stups stups stups stups
(1) (2) (3) (4) (5)

treat -0.003 -0.031 -0.044 -0.000 0.002
(0.017) (0.032) (0.037) (0.015) (0.018)

followup -0.044*** -0.071** -0.056* -0.034*** -0.030**
(0.012) (0.029) (0.033) (0.011) (0.012)

borrow -0.005 0.014
(0.052) (0.019)

treatXfollowup -0.025 -0.047 -0.058 -0.005 -0.006
(0.019) (0.038) (0.044) (0.018) (0.021)

treatXfollowupXborrow 0.092 -0.005
(0.083) (0.049)

total effect for 0.034 -0.011
borrowers (0.071) (0.045)

N 2953 937 937 2016 2016

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted to other poor
households. The dependent variable is the ratio of minimum monthly earnings of the main female from
wage employment to her maximum monthly earnings from wage employment during the past year

Table 17: Other Poor Males’ Wage Contracts
Hourly wages Hourly wages Variation in Variation in
of stup males of stup males wage earnings wage earnings

(1) (2) (3) (4)
treat -0.359** -0.272 0.019 0.015

(0.160) (0.170) (0.019) (0.020)
followup 0.601*** 0.613*** -0.057*** -0.060***

(0.152) (0.157) (0.014) (0.016)
borrow 0.268 -0.007

(0.185) (0.020)
treatXfollowup 0.328 0.235 -0.028 -0.025

(0.216) (0.222) (0.021) (0.022)
treatXfollowupXborrow 0.836* 0.005

(0.471) (0.061)

total effect for 1.071** -0.020
borrowers (0.479) (0.060)

N 2355 2355 2325 2325

*** 0.01, ** 0.05, * 0.10. Standard errors are clustered at spot level. Sample is restricted
to other poor households with male household heads. The dependent variable in columns 1
and 2 is the average hourly wage of the male household head respondent. The dependent
variable in columns 3 and 4 is the ratio of minimum monthly earnings of the male hh head
from wage employment to his maximum monthly earnings from wage employment during
the past year
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