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Child  labor  is a common  consequence  of  economic  shocks  in  developing  countries.  We  show  that  reducing
vulnerability  can  affect  child  labor  outcomes.  We  exploit  the  extension  of a health  and  accident  insurance
scheme  by  a Pakistani  microfinance  institution  that  was  set up as a randomized  controlled  trial  and
accompanied  by  household  panel  surveys.  Together  with  increased  coverage  the microfinance  institution
offered  assistance  with  claim  procedures  in  treatment  branches.  We  find  lower  incidence  of child  labor,
hazardous  occupations  and child  labor  earnings  caused  by the  innovation.  Boys  are  more  often  engaged
in  child  labor  in  our sample,  but also  seem  to profit  more  from  the insurance  innovation.

©  2014  Elsevier  B.V.  All  rights  reserved.
eywords:
hild labor
ealth insurance
icroinsurance

s
f
i
(

ulnerability
akistan

. Introduction

Poor households in developing countries are especially vulner-
ble to economic shocks. As a consequence of adverse events such

s accidents, they might have to sell productive assets, reduce
onsumption below critical values, take children out of school to
ave school fees, or send children to work as an additional income
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ational Labor Office (Social Finance Program with a Microfinance for Decent
ork project) (grant no. 40077531). We thank Esther Blanco, Boris Branisa, Dirk

ngelmann, Marcel Fafchamps, Niels Kemper, Deborah Levison, Vera Molitor, Ralf
adermacher, Susan Steiner, Pia Unte, Björn Vollan and seminar/conference par-
icipants in Oxford (Young Lives Conference 2013), Mannheim (Junior Research
eminar in Empirical Economics), Twente (Microinsurance Research Conference)
nd Dar Es Salaam (8th International Microinsurance Conference) for helpful and
aluable comments. Many thanks also in particular to Hillery Midkiff (ILO), Valerie
reda (ILO), Tahir Waqar (NRSP) and Torben Fischer for their support. We  also
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cal  Economy of Reforms” funded by the German Research Foundation (DFG).
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ource. The economic literature on child labor (see Edmonds, 2008
or an excellent review) confirms that economic shocks are an
mportant determinant of child labor for low-income households
e.g. Beegle et al., 2006; Dillon, 2013; Duryea et al., 2007). Insurance,
n the other hand, is supposed to decrease vulnerability to shocks
y smoothing its financial consequences. In this paper we estimate
he effects of extending the availability of a health insurance prod-
ct in Pakistan to additional household members on child labor.

The policy relevance of analyzing this research question is
traightforward. Child labor is the focus of development initia-
ives around the world. Many studies show substantial negative
ffects of child labor, such as lower human capital accumulation
e.g. Heady, 2003; Rosati and Rossi, 2003; Gunnarsson et al., 2006),
ower wages in adult life (Emerson and Souza, 2011) and poten-
ially even negative long-term health outcomes (Kassouf et al.,
001). Evidence on an innovative potential tool in combating child
abor therefore should be of substantial interest. Surprisingly, there
xists little rigorous research on the effect of microinsurance on
hild labor so far.1

1 To the best of our knowledge, there is only one working paper comparing
ndividuals without microcredit, microcredit clients and microcredit clients who

dx.doi.org/10.1016/j.jhealeco.2014.10.003
http://www.sciencedirect.com/science/journal/01676296
http://www.elsevier.com/locate/econbase
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhealeco.2014.10.003&domain=pdf
mailto:landmann@uni-mannheim.de
mailto:froelich@uni-mannheim.de
dx.doi.org/10.1016/j.jhealeco.2014.10.003
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This paper analyzes the extension of an accident and health
nsurance scheme offered by the National Rural Support Program
NRSP), a large microfinance institution in Pakistan. It is a manda-
ory insurance for all clients, their spouses and their children below
8 years. In 2009, the program was extended to include supple-
entary household members (adult children of the client and other

ousehold members) on a voluntary basis. In addition, clients were
ssisted with claim procedures. This package of two innovations
as implemented as a randomized controlled trial (RCT) in nine

ut of thirteen branch offices in urban Hyderabad.
We  find robust evidence for less child labor as a result of the

nnovation package. There is strong evidence for households to rely
ess on child labor earnings and to reduce hazardous occupations.
ffects tend to be larger for boys, which is not surprising as they are
ore affected by child labor in our sample. In supplementary anal-

ses we find suggestive evidence that the dominant effect might
e coming through the extension of insurance.

Two caveats should be pointed out: First, the study covers only
3 branches, which were randomly assigned to treatment and con-
rol. While a larger sample size was not possible for this pilot
ntervention due to operational constraints, a much larger number
f branches would be preferable in further studies in order to obtain
ore precise estimates. We  thus rely on a low-powered RCT. Yet, at

east the availability of baseline data permits us to assess baseline
alance. Second, household data was collected by staff members of
he microfinance institution. Although the institution placed great
mphasis on ensuring neutral data collection, one might still be
oncerned that knowledge about the treatment status might have
nfluenced (unconsciously) the household surveying and data col-
ection approach by the interviewers.

. The health insurance innovation and its background

Pakistan is a poor country: 22.3% of the population live below
he poverty line of 1.25 US$ per day and another 20.5% are clas-
ified as vulnerable (World Bank, 2012, p. 19). According to the
akistan Ministry of Health (2009, p. 6) public health expenditures
re about 0.6% of GDP which is much lower than in comparable
ountries, and 75% of health expenditures are paid by patients out
f pocket. The quality of health service providers corresponds to
his low level of public spending. While some companies and insur-
rs have contracts with hospitals or run their own hospitals (with
arying quality), the options for the poor are limited. There are pub-
ic health facilities that are supposed to be for free, but they often
ffer poor quality and many elements such as drugs must be paid
rivately as they are not covered.2 The Pakistan Ministry of Health
2009, pp. 5–6) describes the situation for low-income households
s follows:

“Poor are not benefiting from the health system whereas they

bear major burden of diseases. Expanded infrastructure is poorly
located, inadequately equipped and maintained resulting in inade-
quate coverage and access to essential basic services. Private health
sector continues to expand unregulated mainly in urban areas.

re covered by additional insurance with respect to their child labor outcomes
Chakrabarty, 2012). Most research focused on impacts of insurance on access to

edical services, e.g. Wagstaff (2010), Wagstaff et al. (2009), Dror et al. (2006),
ekker and Wilms  (2010), Jütting (2004). Some other work has been done on agri-
ultural investment decisions with insurance (Giné and Yang, 2009) and crowding
ut  effects on informal risk-sharing (Landmann et al., 2012).
2 This information was gathered through multiple country-specific reports (Asian
evelopment Bank, 2004; Asian Development Bank, 2005; Qamar et al., 2007). They
escribe the status of the Pakistani health system prior to the innovation that took
lace in 2009.
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Factors contributing to inadequate performance of health sector
are deep rooted including weak management and governance, par-
tially functional logistics and supply systems; poorly motivated
and inadequately compensated staff, lack of adequate supportive
supervision, lack of evidence based planning and decision mak-
ing, low levels of public sector expenditures and its inequitable
distribution.”

Due to the limited capacity and availability of public providers,
atients in some situations are forced to seek expensive private
edical care. This makes health shocks a substantial economic risk

or poor households. Consequently, illness and health are ranked as
he top priority by potential microinsurance clients when it comes
o unpredictable risk events in Pakistan (World Bank, 2012, p. 28).

oreover, in this country with a majority of informal employment
ontracts there is no universal health insurance system. Instead,
everal arrangements coexist at a time. Social security (for police
fficers, soldiers, civil servants, etc.) only covers a tiny part of
he population.3 There are various alternative health insurance
chemes on the provincial level or offered by a multitude of private
nsurers; however, they are often packaged with other insurance,
estricted to formal sector corporate clients and have no national
utreach (World Bank, 2012, p. 11). In any case, only 1.9% of house-
olds are estimated to use any kind of formal insurance product
World Bank, 2012, p. 21), and the most vulnerable households are
enerally not the target group. Only microfinance institutions cur-
ently provide insurance for the low-income population, but here
ainly schemes combining credit with life insurance are prevalent.
ccording to the World Bank (2012, p. 50), only NRSP is offering
ealth microinsurance with significant outreach.

NRSP is a Pakistani non-profit organization committed to sup-
ort poor and vulnerable households all over the country. It is part
f the Rural Support Programs Network consisting of 12 rural sup-
ort programs that are all active in distinct regions of Pakistan.
RSP is the largest of these support programs and serves more than

wo million households by offering different microfinance services
mainly credit) and client training.4

.1. NRSP’s microinsurance innovation

Given the need to cover health shocks of poor households, NRSP
n 2005 started to bundle health insurance to their microcredit
roduct. Before the start of the research project, the insurance was
uilt into the credit and was  mandatory for loan clients, for their
pouses and all children of the client below 18 years.5 The prod-
ct covers hospital stays of more than 24 h with a cost ceiling of
5,000 rupees (approximately 175 US$). Covered expenses range
rom room charges, doctor’s visits, drugs, operations, and preg-
ancy care to transportation costs. Also accidents leading to death
r permanent disability are covered up to 15,000 rupees. Costs
f hospitalization are reimbursed after contacting the MFI  field

fficer and submitting bills along with other relevant documents.
imilarly, claims after death or disability can be submitted to the
FI  field officer. NRSP aims at settling all claims within 15 days.6

3 Asian Development Bank (2005, p. 2) estimates that “. . .less than 3% of the total
mployed labor force” are covered under this formal scheme.
4 See Rural Support Programmes Network (2012) for more detailed information.
5 The insurance product gradually changed over time. It initially covered loan

lients and their spouses and was expanded in 2009 (i.e. before the baseline data
sed in this paper was  collected) to include minor children. Also other details
hanged, but the basic design is what we describe in the following. For a detailed
escription of early product characteristics and developments we refer to Qamar
t al. (2007).
6 The appendix provides a more detailed description of the insurance package

nd reimbursement practices.
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Fig. 1. Location of treatment (dark) and control (bright) branches within Hyderabad,
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Table 1
Observations per branch at baseline.

Branch name Treatment
status

Number of
households

Number of
individuals

Garhi Khata Treated 138 841
Gulshan e Hali Control 258 1512
Hussainabad Treated 96 587
Islamabad Treated 153 908
Islamia Colony Control 192 1145
Kotri-1 Treated 198 1218
Kotri-2 Control 141 874
Latifabad-12 Control 186 1222
Latifabad-5 Treated 147 897
Liaqat Colony Treated 120 723
Pathan Colony Treated 204 1322
Phuleli Treated 105 564
Pretabad Treated 159 1122
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akistan.

ource: Google Earth with GPS coordinates of branch locations.

owever, it seems that not all clients and credit officers were aware
f the new product, resulting in very low claim ratios (World Bank,
012, p. 50; Qamar et al., 2007). In an effort to increase the social

mpact of its activities, NRSP in 2008 conducted a diagnostic survey
n the area of Hyderabad. In this district in the south of Pakistan
n estimated 9.3% of all households are organized through NRSP
ccording to Rural Support Programmes Network, 2012. The survey
ndicated high prevalence of child labor especially in the hazardous
lass bangle industry and still a high vulnerability to health costs,
ften caused by accident, surgery or illness.

Responding to the vulnerability of their clients, NRSP in 2009
ntroduced two components additional to the mandatory insur-
nce as part of an experiment.7 In randomly selected treatment
ranch offices only, additional household members (adult chil-
ren of the client and other minor or adult household members
.g. aunts, cousins, parents) are offered a voluntary insurance for

 premium of 100 rupees (approximately 1 US$) per adult and
ear.8 Second, clients are visited monthly and asked whether they
ad incurred any medical costs and whether they needed assis-
ance with claims. With increased coverage of individuals and
asier filing of claims, NRSP deliberately targets child labor through

 better protection of poor households.9 These two components
re introduced in the nine treatment, but not in the four con-
rol branches. The clients in the control branches are not aware
f the treatment. Before the introduction of the modifications of
he insurance, household baseline data is collected in all treatment
nd control branches at the same time. The geographic distribu-
ion of branches in urban Hyderabad (Sindh province) is shown in
ig. 1.

. Data collection

The sample consists of all clients of the 13 branch offices whose
redit appraisals have been conducted in September/October

009. Thus, the complete client cohort of 2 months and their
ouseholds are included in the study: 777 households in four
ontrol and 1320 in nine treatment branches. Table 1 provides the

7 The experimental introduction of the innovation was  financially and method-
logically supported by the ILO Social Finance Program “Microfinance for Decent
ork (MF4DW)” project.
8 The average monthly per capita income in our sample is around 3000 rupees

30–35 US$).
9 Consequently, questions about child labor and schooling formed the core of the
ousehold questionnaire. The other sections of the questionnaire were very short

n  order to avoid annoying clients with long and repetitive surveys and to reduce
dministrative effort.
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All 2097 12,935

ames and number of observations for each branch. The number
f households interviewed varies between 96 and 258 per branch.

All households were interviewed prior to the innovation. This
aseline survey took place in September and October 2009: During
he social appraisal, households were interviewed with respect to
heir socio-demographic situation with an extended survey sec-
ion on child outcomes and child labor. The technical appraisal
or credit then took place usually within less than 2 weeks during
hich the additional insurance product was  also offered. Together
ith the loan, health insurance is provided and for ‘client, spouse

nd her children’ the premium is automatically deducted from the
oan. However, for any insurance of any additional family mem-
ers, the households paid premiums in cash and receipts were

ssued. Health insurance hence starts immediately at loan disbursal
nd thus soon after baseline data collection and applies in treat-
ent as well as control branches. The only difference between

reatment and control branches are the contents of the insurance
ackage.

Four follow-up surveys are conducted afterwards every 6
onths: March/April 2010, October/November 2010, May/June

011 and October/November 2011. In each survey data was
ollected on various outcome variables with a detailed section ded-
cated to child labor.

.1. Definition of child labor

In our empirical analysis we measure child labor in various
ays. Our main specification follows the ILO definition of child

abor, but results are robust to alternative definitions. The defini-
ion of child labor is sketched in the following figure. It is mainly
ased on the ILO Conventions C138 from 1973 and C182 from
999. According to the convention, child labor occurs if different
onditions are met. First, all children working in hazardous occupa-
ions are automatically classified as child laborers. In our case these
re mainly jobs in the dangerous production of glass bangles. But
lso welding and mechanics work belong to the hazardous occu-
ations. If the occupation is in a non-hazardous occupation, child

abor depends on age and hours worked. Young children below 12
ears who  work more than 1 h per week, children between 12 and
3 who work more than 14 h per week and juveniles between 14
nd 17 who  work more than 43 h are defined as child laborers.
ur questionnaire also captures hours worked at home, hence we

lso include non-labor-force work which is especially important
or girls. Note that in our sample only children who  are 5 years or
lder are considered as potential child laborers.
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the treatment and also in the control branches, there are two  main
4 A. Landmann, M. Frölich / Journal

Child labor definition related to ILO Conventions C138 (1973)
nd C182 (1999). Note: CL = classified as child labor, hours are per
eek.

Hazardous 
occupa�on

Non -ha zardo us 
occupa�on

> 43 ho urs ≤ 43 ho urs ≤ 1 4 h 

Age < 14 Age  ≥ 14 Age < 12

CL CL CL CL

The above definition is arbitrary to some extent. Especially the
ge categories are important for classification as child labor, and a
light transition from age 11 to 12 or from 13 to 14 might change
hild labor status from one to zero even if working hours are
ncreased. We  thus also examined various alternative definitions
f child labor and results remain robust to those specifications.

. Econometric approach

The econometric methodology used is based on the cluster
xperimental design of the innovation. The insurance innovation
as randomly assigned at the branch level, and we thus pursue

egressions at the level where the randomization took place. This
asically reduces the sample to 13 observations, observed at dif-
erent points in time. This very small sample size does not permit
s to extensively control for household and branch characteris-
ics as there would be too few degrees of freedom. We  therefore
rst assess balance in baseline covariates in the next section, and
hereafter conduct regressions without further covariates.

Our dataset contains data collected at baseline as well as four
ollow-up waves. In the main paper, we average the four follow-
p waves into a single “post-treatment” observation to ease the
resentation of the results.10 With the pooled follow-up data, our
conometric analysis is thus based on N = 13 branch-level observa-
ions observed once before and once after treatment. In the next
ections we thus show simple OLS regressions of �Y  on treatment
tatus, i.e. the change in Y over time regressed on the binary treat-
ent dummy  and a constant.
We provide OLS standard errors and classical inference, as well

s randomization inference. Randomization inference is based on
he sharp null hypothesis of zero treatment effect for everyone, and
rovides exact finite sample inference. We  conduct randomization

nference by forming all possible permutations of the random-
zation vector for the 13 branches and calculating the regression
stimates. This provides the finite sample distribution of the esti-

ated treatment effect under the null of zero effect, upon which
e base our test of zero effect. This approach has recently been

pplied e.g. in Bloom et al. (2013).

10 It is also possible to assess treatment effects over time. In the appendix, we
ccordingly analyze all post-treatment waves separately. The results in the appendix
upport our main conclusions; yet the estimates are not sufficiently precise to per-
it  drawing conclusions on the timing of the effects.
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≤ 1 hour

 ≥ 12

We  examine six different outcome variables: child labor
ncidence, hours worked by children, work in hazardous occu-
ation, monthly earnings generated through child labor, school

ttendance, and monthly days missed at school.11 We  observe
hese outcomes at baseline and follow-up and compare changes
n these outcomes for treatment and control branches. Hence for
hese outcome variables, the data available allows for the com-
arison of treatment and control branches before and after the

nnovation took place. We  compute branch averages as the aver-
ge child outcome over all children of households belonging to
ne of the 13 branches in our study at a particular point in time,
.e. we exploit the entire unbalanced panel data. (In our simplified
conometric analysis in Section 6 we  further average these branch
eans across the four follow-up waves.)12 For the four child labor

utcomes, only children age 5–17 are included. For the school out-
omes, only children age 5–14 are included. Note that we define
he outcome school attendance as the fraction of children who
ttended school. The outcome monthly days missed at school, on
he other hand, is defined conditional on school attendance. Hence,
t is the average number of days missed at school in a branch where
he average is only taken over those individuals who have attended
chool at least once.

. Design aspects – insurance take-up, balance and attrition

.1. Insurance take-up

In the following, we  describe coverage rates and uptake
ecisions of the innovation. Remember that the sample con-
ists of all clients whose credit appraisals are conducted in
eptember/October 2009. They take up their loans after the base-
ine is conducted. Fig. 2(a) shows self-assessed insurance coverage
f clients across waves, where each client represents a household.
n the first follow-up wave, i.e. at month 6, we observe that 100%
f all clients are insured. The reason for this is that insurance is
andatory for all clients (as well as spouses and minor children,

s discussed before). Even though 100% of clients are insured in
ifferences between treatment and control branches: In the treat-
ent branches the insurance package includes claim assistance,

11 Note that the child labor outcomes are linked to each other: The child labor
efinition depends on hours worked and hazardous occupation and thus any effect
n those two  variables should also propagate through child labor incidence and
arnings.
12 Because of attrition, we  are thus examining differences in averages and not
verages of differences.
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ig. 2. Insurance coverage in treatment and control branches. Note: Insurance cover
n  graph (a), the percentage of clients (= households) insured is given, at different po
f  all households) insured is given. In graph (c), only the individuals who  are exten
he  percentage of these extended family members who  (voluntarily) bought insura

hereas insurance in the control branches does not. Second, in the
reatment branches, clients can voluntarily also include additional
ousehold members in the insurance, whereas insurance in the
ontrol branches covers only the nuclear family (client, spouse and
inor children). Hence, although 100% of clients (and thus house-

olds) are covered in both treatment and control branches, the
umber of household members covered within a household may
iffer, as we explore below.

We  also observe that about 50% of clients are insured at base-
ine, and this number is about the same for the treated and control
ranches. Note that at baseline only the standard mandatory insur-
nce was available (i.e. client, spouse, minor children), but not
he two innovation components, i.e. the help with claims and
he extended coverage of other household members, that were
ntroduced only later. Note further that at baseline clients are
nsured if and only if they had NRSP loans already before.13

As mentioned, soon after the baseline all clients have a loan
nd 100% of clients are covered by insurance. Afterwards, coverage
ates decrease due to clients repaying their loans. (After loan repay-
ent insurance cannot be extended unless a new loan is taken.) The

overage rates are very similar in treatment and control branches,
xcept for 12 months after the baseline. (The difference in month
2 is, in fact, only driven by a single control branch. Without that
ontrol branch, there would be virtually no differences.)14

While we  see little difference between treated and control
roup in Fig. 2(a) with respect to the insurance status of the client
usually the household head or the spouse), larger differences are
isible in Fig. 2(b) with respect to the number of individuals in a
ousehold insured: Only the households in the treatment branches
ad the option to voluntarily insure those additional household
embers who were not mandatorily insured. Fig. 2(b) thus shows

nsurance coverage rates at the individual level. Take-up is sub-
tantially higher in treatment than in control branches from 6
onths until 18 months after the baseline. This is the result of

onsiderable voluntary take up in the treatment branches, which

s examined in Fig. 2(c). There we show the number of household

embers who are voluntarily insured, i.e. who are extended family
embers (adult children, aunts, parents) and voluntarily bought

13 If they had an NRSP loan in the previous year, they had been obliged to buy
nsurance cover for a year and are thus insured at baseline. On the other hand,
nsurance could not be obtained as a stand-alone product but only in combination

ith a loan.
14 There is one of the four control branches with 100% clients having a loan and
onsequently insurance. Without this branch, rates would be very similar at 12
onths as well.
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 self-assessed (cross-checked with MFI’s information system in follow-up surveys).
 time. In graph (b), the percentage of all individuals in the sample (i.e. all members

amily members (adult children, aunts, parents) are included. The graph (c) shows

nsurance. Around 70% of those without mandatory insurance are
overed in the treatment areas. The figure gradually decreases to
bout 50% at 18 months. In the control branches, these figures are
ero since voluntary insurance of additional household members
as not offered there.15

The (self-assessed) take-up rates for all household members
llustrated in Fig. 2(b) and (c) are also shown in Table 2. Besides
omparing coverage in treatment versus control branches (col-
mn  1), we also separate individuals into two categories: those
ith mandatory insurance (client, spouse or child < 18) and those

ligible for voluntary insurance (children ≥18 years of age and
on-nuclear family members, e.g. aunts, cousins, parents). Since

nformation on family structure was  collected in all branches, we
efine these potentially eligible groups in the same way in treat-
ent and control branches. (i.e. In Table 2 we define the group

voluntarily insurable” in the control branches as those individuals
ho would have had access to voluntary insurance if they had lived

n a treatment area.)
At baseline not all clients were yet aware of the coverage, so

here the variable was  measured with error. Nevertheless, the
aseline values are very similar between treatment and control
ranches. After the baseline nearly all individuals with mandatory

nsurance also report coverage, see follow-up at month 6. This num-
er thereafter declines as in Fig. 2 as households repay their loans
nd thereafter are no longer eligible for insurance unless they take
p a new loan.

Consistent with the controlled design, additional voluntary
nsurance is taken up only in treatment branches. While virtually
one in the control areas are voluntarily insured (as they had not
een offered this option), nearly 70% in the treatment areas are vol-
ntarily insured after 6 months (see last column of Table 2). This
umber declines to about 50% until month 18, partly also because
f early repayment of loans which makes them no longer eligible.

Note that the innovation affects households differently depend-
ng on their family structure. Households without voluntarily insur-
ble members could not extend their coverage because all house-
old members are already mandatorily insured. They were thus

ffected only by the technical assistance. On the other hand, house-
olds with additional voluntarily insurable members could addi-
ionally also benefit from the offer of optional additional coverage.
ur impact estimates thus provide some average of the two effects.

15 Note that due to data problems the insurance coverage information is not avail-
ble for month 24. In the last survey wave at month 24, insurance coverage was no
onger cross-checked with the register data and reliable information on individual
nsurance coverage is thus missing.
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Table 2
Insurance take-up (percent of household members), by control vs. treatment branches.

Fraction of
individuals insured

Take-up among all
observations

Take-up in subsample of type
‘mandatorily insured’a

Take-up in subsample of
‘voluntarily insurable’b

Control Treated Control Treated Control Treated

At baselinec 14.1% 15.3% 20.6% 22.3% 0.0% 0.0%
N  4742 8182 3250 5594 1492 2588
6  months 67.5% 88.6% 99.2% 99.4% 0.0% 68.5%
N  4781 8051 3252 5238 1529 2813
12  months 56.2% 66.3% 84.5% 73.1% 0.0% 53.9%
N  4666 7926 3105 5125 1561 2801
18  months 48.8% 66.7% 74.3% 77.4% 0.2% 49.0%
N  4592 7809 3014 4877 1578 2932

a These are all clients, their spouses and all children below 18 years of age (nuclear family).
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after submitting a claim that should be settled within 15 days, as
explained in Section 2. In line with higher insurance coverage we
b These are all children ≥18 and non-nuclear family members (aunts, cousins, pa
c At baseline, individuals were not always fully aware of their coverage.

.2. Balance of baseline covariates

In this section we discuss the balancing of the baseline covari-
tes across branches. The study covered 13 branch offices of the city
f Hyderabad: 9 treatment and 4 control branch offices. Despite
eing randomly assigned, this corresponds to a low-powered RCT
ith a sample size of only 13 at the level where the randomiza-

ion took place. It would have been desirable for statistical power
o have had a much larger sample of branches. A larger sample size
as not possible for this intervention though because the branch

ffices needed to be sufficiently distant from each other to min-
mize possible spill-over effects. In further projects it would be
dvised to pilot such interventions in several cities to have a larger
ample size at the cluster level.

Although randomization implies that baseline covariates should
e uncorrelated with the treatment status, this is only guaranteed

f sample size is sufficiently large. In Table 3 we examine differ-
nces in baseline covariates and find that most important baseline
ovariates are indeed actually very similar, despite the small sam-
le size.

In Table 3 we  show descriptive statistics for the 9 treatment and
 control branches, that is branch averages of baseline covariates.16

he households have on average three minor and three to four
dult members (mean household size 6.5). Their mean monthly per
apita income is around 3200 rupees (approx. 35 US$). Compared
o the Pakistani average, client households seem to be relatively
oor: According to World Bank (2012), the poverty rate for Pakistan
as at 22.3% in 2010/2011. Even when including income from child

abor, 51% of households (or 59% of individuals) in the sample report
 per capita income below this poverty line (3100 rupees monthly
r 1.25 US$ per day). Compared to other data from urban Sindh, the
verage NRSP client household in our sample is not extremely poor,
ut seems to be well below the median income. (See the appendix
or further details.) There might be some measurement error in
ncome, but the data nevertheless indicates that NRSP is successful
n targeting low-income households. We  also observe that three
uarters of clients already had experience with NRSP. They have

oans in the order of 15,000 rupees at baseline and only very few
ave difficulties repaying their loan. Regarding child outcomes, we
nd child labor incidence of around 20%, monthly earnings through
hild labor of about 300 rupees, about 12 h worked per week, haz-

rdous work for 9% of children and school attendance of about 70%.
ote that the income generated through child labor corresponds

o roughly ten percent of monthly per capita income which is a

16 The tests for equality are based on the N = 13 branch level observations.

w
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.

on-negligible amount. From Table 3 we further observe that only
hree variables are significantly different at the 5% level and another
ariable significant at the 10% level. Overall, we  conclude that most
f the baseline covariates are balanced. Particularly, the child labor
nd schooling variables are very similar in magnitude. More details
re given in the appendix.17

.3. Attrition in follow-up waves

After the baseline survey in September/October 2009,
our follow-up surveys were conducted every 6 months:

arch/April 2010, October/November 2010, May/June 2011
nd October/November 2011. The attrition rate shown in Table 4
s between 0.9 and 4.0% for each wave, and similar in treatment
ersus control branches. In the follow-up surveys after 12, 18
nd 24 months there are a few households ‘dropping back in’.
here is no evidence for differential non-response: a two-sample
roportion test of the hypothesis that the fraction of households
nswering all survey waves are the same (90.2% in control versus
9.5% in treatment branches) is not rejected. Within-household
ompositions likewise are unaffected by the innovation: We
hecked for treatment effects on household size, number of adults
nd number of children in different age categories. None of the
egressions resulted in any significant differences. It is also possible
o calculate attrition on the individual level, and those figures are
omparable as well across treatment and control groups. However,
e consider this information to be less reliable. The main reason is

hat individual identifiers were less central for the survey logistics,
nd it is thus more likely that errors in those identifiers occurred.
e analyze attrition figures on different levels in the appendix.

. Empirical findings

Before presenting the econometric results, we  first examine in
ig. 3 the health expenses claiming behavior between treatment
nd control branches. One important potential effect channel for
he treatment is a better protection of households in case of a
hock. Insured individuals can get their hospital costs reimbursed
ould therefore expect more claims and ultimately more reim-
ursement for households in treatment branches. Fig. 3(a) shows

17 We also examined household level regressions where we  controlled for the
ovariates given in Table 3. There we found that the treatment effect estimates that
e  report later are robust to controlling for the imbalances in Table 3.
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Table  3
Descriptive statistics of baseline covariates aggregated to branch level; differences between treatment and control branches.

Mean in control branches Mean in treatment branches Difference t-Value p-Value

Poverty score at baseline (PPI)a 30.7 32.2 1.5 1.81 0.098
Spouse in household? (yes/no) 0.79 0.76 −0.03 −2.24 0.046
Number of children age 0–4 0.58 0.59 0.01 0.16 0.878
Number of children age 5–13 1.48 1.43 −0.04 −0.50 0.624
Number of children age 14–17 0.78 0.88 0.10 1.33 0.212
Number of adults 3.65 3.49 −0.16 −1.05 0.315
Mean  (female) client age 40.7 40.9 0.18 0.16 0.872
Mean  (male) spouse age 44.9 45.1 0.13 0.19 0.855
Mean  (female) client education (years) 2.4 3.3 0.9 2.28 0.044
Mean  (male) spouse education (years) 4.0 4.9 0.8 1.50 0.162
Monthly income per capitab 3171 3153 −18.5 −0.08 0.935
Monthly expenses: total 13,757 12,529 −1228 −1.15 0.275
Monthly expenses: children 307.3 297.6 −9.6 −0.14 0.894
Monthly expenses: books 294.0 196.3 −97.6 −1.25 0.236
Monthly expenses: outpatient 452.8 357.7 −95.0 −0.69 0.507
Monthly expenses: hospital 107.0 54.6 −52.3 −1.55 0.149
Credit  with NRSP before? (yes/no) 0.722 0.773 0.051 1.23 0.245
Credit  amount 15,969 15,704 −264.9 −0.28 0.784
Difficulties repaying loan? (yes/no) 0.011 0.022 0.010 0.69 0.504

Age  of child 11.2 11.6 0.3 2.39 0.036
Education (years) 3.23 3.44 0.21 0.64 0.536
Child  labor? (yes/no) 0.19 0.18 −0.01 −0.26 0.803
Hours  of work (weekly) 11.2 12.9 1.7 1.12 0.286
Hazardous occupation? (yes/no) 0.087 0.085 −0.002 −0.09 0.928
Monthly child labor earningsc 301.1 333.1 31.9 0.72 0.486
School  attendance 0.680 0.707 0.026 0.60 0.563
Monthly school days missed 1.063 1.079 0.015 0.03 0.976

Notes: 9 Treatment branches, 4 control branches, total sample size 13.
Differences significant at the 10% level (i.e. p-value smaller than 0.1) are marked in bold.

a PPI refers to the progress out of poverty index.
b Adjusted for minor household members (factor 0.6) and excluding income from child labor, income in Pakistani rupees (1000 Rs = approx. 11 US$).
c Earnings per child (age 5–17), only earnings that are generated by work classified as child labor.

Table 4
Attrition across waves, control versus treatment branches.

All Control branches Treatment branches

Households House-holds Drop-outs Drop-ins Households Drop-outs Drop-ins

Baseline 2097 777 – – 1320 – –
Follow  up after

6 months 2068 770 7 (0.9%) – 1298 22 (1.7%) –
12  months 2023 743 27 (3.5%) 0 1280 21 (1.6%) 3 (13.6%)
18  months 1972 733 21 (2.8%) 11 (32.4%) 1239 48 (3.8%) 7 (17.5%)
24  months 1943 728 22 (3.0%) 17 (38.6%) 1215 50 (4.0%) 26 (32.1%)

Note: The number of households in each wave, by treatment status, are given. The column “drop-outs” shows the number of households who  have been available in the
previous round but not in the current round. The column “drop-ins” shows the number of households who  have not been available in the previous round but are available
in  the current round.
For the “drop-outs” the percentage in brackets indicates the number of drop-outs as a fraction of the previous wave’s observations. For the “drop-ins” the percentage in
brackets indicates the number of drop-ins as a fraction of the previous wave’s missings.

Fig. 3. Medical incidence, insurance claim and payment (share of households), control vs. treatment. Note: There is no information available on insurance related events
at  baseline (i.e. month 0). Panel (a) shows the percentage of households reporting an injury or hospitalization case since the last loan disbursement. Panel (b) shows the
percentage of households who  report that an insurance claim was  filed. Panel (c) shows the percentage of households who had an insurance claim that was also approved,
i.e.  where medical expenses were indeed reimbursed.
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Table 5
Regression analysis on branch level, N = 13.

Outcome variable Child labor Hours worked Hazardous occupation Child labor earnings School attendance Days missed at school

Treatment effect −0.034+ −1.80 −0.046***,+++ −142**,+++ 0.012 −0.18
(0.021) (1.28) (0.013) (46.5) (0.017) (0.31)

N  13 13 13 13 13 12
R2 0.187 0.152 0.544 0.458 0.049 0.033

OLS Regression of �Y  on treatment dummy  and a constant. N = 13 observations. The dependent variable is the average outcome in follow-up periods minus average outcome
at  baseline.
The outcome monthly days missed at school is defined conditional on school attendance.
Estimates significant at the 10% level are marked in bold.
***p  < 0.01, **p  < 0.05, *p < 0.1 using OLS standard errors and two-sided t-test.
+++ p < 0.01, ++p < 0.05, +p < 0.1, randomization inference, two-sided test.

Table 6
Regression analysis on branch level, N = 13, separately for boys and girls.

Outcome variable Child labor Hours worked Hazardous occupation Child labor earnings School attendance Days missed at school

Boys
Treatment effect −0.083**,++ −4.40**,++ −0.044***,++ −222**,++ 0.024*,+ −0.14

(0.032) (1.84) (0.013) (80.9) (0.013) (0.39)
N  13 13 13 13 13 12
R2 0.376 0.343 0.514 0.407 0.228 0.012

Girls
Treatment effect 0.010 0.62 −0.048*,+ −74.3***,++ 0.00062 −0.22

(0.028) (1.49) (0.022) (22.2) (0.033) (0.36)
N  13 13 13 13 13 12
R2 0.012 0.015 0.302 0.504 0.000 0.036
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ee note under Table 5. Separate regressions for boys and girls subsamples.
stimates significant at the 10% level are marked in bold.

he percentage of households reporting an injury or hospitalization
ase since the last loan disbursement. Overall, a much higher per-
entage declares hospitalization in the treatment branches. While
round 6% of control households report a medical case it is two to
hree times as often the case for treated households, except in the
nal survey wave. Also the claim frequency (Fig. 3(b)) is consis-
ently about twice as high in treatment areas. Similarly, insurance
ayments are more frequent (Fig. 3(c)).18 Unfortunately, we do not
ave baseline data for injury and hospitalization, but Fig. 3(a)–(c)
re consistent with more individuals attending hospital in case of
ickness if they are insured and thus do not bear the full costs
f medical treatment. The higher frequencies are likely also influ-
nced by the sensitivity and help offered by the credit officers in
he treatment branches.

Now we turn to the regression analysis on child labor outcomes.
able 5 shows the regression results, as described in Section 4, on
he six outcome variables. We  find a highly significant (irrespective
f the inference method) and sizable negative effect on hazardous
ccupation and child labor earnings. We also observe negative effects
or child labor and hours worked, but they are too imprecisely esti-

ated to permit drawing firm conclusions. (The effect on child
abor is significant at the 10% level by randomization inference.)
he estimates for schooling are imprecise and we cannot reject the
ull of no effect on schooling.

Note that the treatment effect estimates have to be interpreted
s the combined effect of technical assistance with claims (i.e. the

onthly visits of credit officers assisting with claim procedures)

nd the offer of additional insurance coverage. Hence, we com-
are households who have been offered additional coverage with

18 Simple two-sample proportion tests show significant differences 6 months after
aseline in all three variables. However, some events are extremely rare and we
hould be careful in interpreting the differences. While 274 injuries or hospitaliza-
ions are reported, only 48 submitted claims and 7 claim payments can be found at

 = 6 months.
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hose who did not have this option. (I.e. we  do not directly compare
ouseholds who have or have not purchased extended insurance,
ut according to the binary treatment status of their location of
esidence.)

In the appendix we estimate the same specification separately
or each of the four follow-up periods. The signs of the estimates are
he same as in Table 5: Negative effects for all child labor variables.
s in Table 5, standard errors are rather large because of the small
ample size, and thus only the results for hazardous occupation
nd child labor earnings are statistically significant. It also appears
s if the effects tend to decrease in magnitude over time, with the
argest effects observed at the 12 month follow-up period. While
his could be due to the small sample size and the corresponding
arge standard errors (i.e. differences in effect sizes over time are
ot statistically significant), the observed pattern could also be due
o the steady decline in the number of insured individuals over
ime, see Table 2. Households who repaid their loans cease to be
overed by insurance once the insurance period runs out. This pro-
ess, however, is likely to be endogenous and possibly affected by
he treatment itself. Given the small sample size, we  abstain from
n extensive econometric analysis and abstain from drawing firm
onclusions on the timing of the treatment effects, and merely note
hat the more flexible analysis in the appendix supports the main
onclusions from Table 5.

In Table 6 we  estimate our main regression separately for boys
nd girls. Interestingly, effects tend to be quite substantially larger
or boys than for girls. For boys (but not for girls) we also find a

odest and marginally significant positive effect on school atten-
ance, whereas the decrease in number of missed school days is

nsignificant. The larger effects for boys are not surprising as they
re most affected by child labor in our sample; at baseline they work

n average about 20% more often in hazardous occupations, spend
0% more hours, are classified 60% more often as child laborers and
arn eight times the amount through child labor as compared to
irls.
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. Conclusion

Economic shocks play a large role for poor households. One of
he undesired consequences might be that hardship forces par-
nts to send children to work or take them out of school. This
oping strategy is especially dangerous because it may  harm long-
erm human capital accumulation or health for the next generation.

icroinsurance is widely promoted as a tool to reduce vulnerabil-
ty to shocks and hence potentially protects children from child
abor, but so far there are almost no studies assessing the effect
f formal insurance on child labor and schooling outcomes. It is
traightforward to imagine that insurance protects children from
eing pushed into child labor once medical costs arise. Yet, a change

n economic uncertainty might also have effects ex ante, before a
hock actually takes place.

To estimate the actual effect of insurance we  exploit a random-
zed controlled trial in the urban center of Hyderabad, Pakistan.
n innovation package consisting of (a) the extension of voluntary
ealth insurance coverage and (b) regular visits sensitizing micro-
redit clients regarding claim procedures was introduced in nine
reatment branches. We  make use of a baseline and four follow-
p survey waves to estimate treatment effects. We find that the

nnovation package indeed helps to reduce child labor related out-
omes. The combination of offering increased coverage and helping
ith claims decreased hazardous work and earnings through child

abor. The effect is larger for boys which might be explained by
he fact that child labor activities are more common amongst male
hildren in our sample.

While we find statistically significant results we would like
o point out that we in general recommend increasing the num-
er of clusters used for randomization above the 13 branches
vailable in our design. A second potential caveat is that staff
embers of the microfinance institution were involved in data

ollection. In our study we are rather confident that this did
ot affect our main results, because staff members were trained
o gather objective measures of child labor and because base-
ine data shows no imbalances between treatment and control
ranches. Nevertheless, independent interviewers who are unin-
ormed about treatment status are preferable for collecting survey
ata.

ppendix A. Supplementary data
Supplementary data associated with this article can be found,
n the online version, at http://dx.doi.org/10.1016/j.jhealeco.
014.10.003.
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