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From Fees to Free: User Fee Removal, Maternal
Health Care Utilization and Child Health in

Zambia

Abstract

Despite recent progress, about 295,000 women in the World still die each year from pregnancy-related

causes, and about 4.1 million children die before reaching the age of one. 99% of these deaths occur in

developing countries. In 2006 the Zambian government removed user fees in public and mission health

facilities in 54 out of 72 districts, and then extended this policy to rural parts of unaffected districts in

2007. I exploit the staggered implementation of the policy to assess its impact on maternal health care

utilization and child health outcomes. Using a difference-in-differences estimation strategy, I find a 43%

increase in the probability to give birth in a medical facility following the removal and a 36% increase in the

probability of being assisted by a skilled birth attendant during childbirth. These positive effects decrease

with household’s distance from the nearest health facility. In terms of child health, chronic malnutrition

decreased by 8% and the abolition of user fees reduced newborn mortality risk only for those living close

to a health facility providing essential emergency obstetric care and child health services. Access improved

but returns to formal health services remained rather limited, highlighting the importance of addressing

supply-side constraints to generate substantial gains in population health.

Keywords: Free health care, Childbirth conditions, Child health, User fees, Zambia, Difference-in-
differences
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1. Introduction

Access and returns to formal health services are critical elements in the ongoing debate on the

relative effectiveness of demand- and supply-side interventions in improving population health in

low-income countries. Despite a still tragically high incidence of preventable, premature deaths,

there is little rigorous empirical evidence on whether removing user fees effectively helps increase

health care utilization and ultimately improve population health (Dzakpasu et al., 2014; Lagarde

and Palmer, 2011; Hatt et al., 2013).

An extensive empirical literature has established that even small prices may drastically deter

individuals’ willingness to invest in their health. However, it focuses almost exclusively on health

products that can be directly used at home (e.g. Ashraf et al., 2010; Cohen and Dupas, 2010;

Cohen et al., 2015; Spears, 2014). Evidence concerning the impact of reducing fees for health

services in public amenities is more scarce (Kremer and Glennerster, 2011), despite the fact that

curative out-of-pocket health expenditures may represent 10% of total household’s budget (Dupas,

2011).

Theoretically, the effects of user fee removal are unclear, especially in low-income countries. On the

one hand, removing user fees may encourage health care utilization and improve population health

if individuals were kept out of good-quality health services for financial reasons. On the other hand,

many factors beyond user fees may discourage individuals from seeking care, including low quality

of care, health staff absenteeism (Banerjee et al., 2008; Chaudhury and Hammer, 2004), distance

from health facilities (Thornton, 2008) and imperfect information on the benefits and costs of

health investments (Banerjee et al., 2015; Jalan and Somanathan, 2008; Rhee et al., 2005). The
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removal of user fees may have exacerbated some of them, such as health staff workload, informal

fees and medical supplies shortages (Hatt et al., 2013; Meessen et al., 2011; Nabyonga-Orem et al.,

2011). Overall, the removal of user fees at the point of services might thus not be sufficient to

reduce the marginal cost of consultation below the perceived marginal benefit associated with.1

Moreover, the impact on health will depend not only on the price sensitivity of health care use

but also on the impact of health facility visits on health. If removing user fees only leads to a

drop in households out-of-pocket health expenditures without any effect on individuals’ health, it

should cast some doubts about the appropriateness of such an expensive policy.

Existing studies generally point to an increase in health care utilization (Bagnoli, 2019; Fitzpatrick

and Thornton, 2018; Friedman and Keats, 2019b; Leone et al., 2016; Masiye et al., 2010; McKinnon

et al., 2015a,b; Powell-Jackson et al., 2014; Ridde et al., 2013) and to a decline in household out-

of-pocket health expenditures (Powell-Jackson et al., 2014; Ridde et al., 2015) after a reduction of

user fees. The impact on health outcomes has received much less attention and evidence is much

more mixed. Exceptions include Tanaka (2014) who finds a significant improvement of child’s

nutritional status after the removal of user fees in South Africa and McKinnon et al. (2015b), who

find no change in neonatal mortality risk following user fee removal for facility-based deliveries in

Kenya, Ghana and Senegal. Fitzpatrick (2018) finds that free caesearan sections and deliveries

have resulted in a decrease in maternal mortality and a stagnant or increased neonatal mortality

risk in Sub-Saharan Africa depending on the specification used. Finally, Friedman and Keats

(2019b) show that making facility births free in Ghana has had no effect on newborn mortality,

but has lead to substantial reduction in infant mortality risk and improvement of child nutritional

status later in life.

1 A full conceptual framework is provided in Appendix A.
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This paper sheds new light on the extent to which abolition of user fees affects maternal health

care utilization and child health in a resource-limited setting. It also investigates how physical

access to health amenities as well as quality of care shape the effectiveness of such a policy.

Zambia constitutes an interesting framework to study these questions. User fees were removed in

government-run and mission primary health facilities from April 2006 in 54 districts out of 72, and

then in rural areas of previously unaffected districts one year later, in July 2007. Using birth history

from four waves of nationally representative Demographic and Health Surveys reported by more

than 18,900 mothers, I exploit this staggered adoption in a difference-in-differences framework.

The impact of this policy change has been explored in three recent papers. Chama-Chiliba and

Koch (2016) find no effect of the April 2006 removal on deliveries in public facilities, but part of

their control group was already exposed to free primary health care at survey time through the

second wave of removal. Lépine et al. (2018) find no impact of the April 2006 removal on health

care utilization but a strong short-term reduction in out-of-pocket health expenditures. Finally,

Hangoma et al. (2018) assess the long-term effects of the policy and find a significant increase in

health care utilization but no impact on average out-of-pocket health expenditures. None of these

papers investigate how these effects depend on other supply-side factors, nor the resulting impact

on health outcomes.

Looking at the effect on child health is important for several reasons. First, under-five children

were in theory already covered by targeted fee exemptions since 1995. However, targeted ex-

emptions were poorly implemented in practice, so that one can reasonably expect that under-five

children have directly benefited from the 2006 policy change in terms of access to health services,

and potentially, health status. Second, even if under-five children were perfectly covered by fee

exemptions, they may have been adversely affected by the extension of free health care to the rest
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of the population. For instance, the increase in health care utilization may trigger supply-side

constraints that may result in a deterioration of health services quality. Third, delivery condi-

tions have been shown to be a strong predictor of newborns’ survival chances both in developed

(Daysal et al., 2015; Lazuka, 2018) and developing countries (Okeke and Chari, 2018) with impor-

tant long-term effects on individuals’ health (Ahsan et al., 2020; Friedman and Keats, 2019a,b;

Lazuka, 2018), including in terms of child nutritional status. For instance, institutional deliveries

may result in more interactions with postnatal health services providers and higher child health

investments early in life. Fourth, if parents visit health facilities more frequently as a result of

the policy, they will be more regularly exposed to health workers, and potentially to prevention

messages. Finally, households may benefit from additional resources as they no longer have to pay

for primary health services after the removal. This might indirectly affect child health through

an income effect. For instance, these resources might be reallocated to invest in preventive health

products and to increase food consumption. Overall, it appears that from a theoretical point of

view the effect of removing user fees on child health is of interest but is far from clear-cut and

must be empirically assessed.

This paper makes several contributions to the literature. First, I find a large and sustained change

in maternal health care utilization, with a 43 percent increase in the probability to give birth

in a medical facility after the removal, a result confirmed by the concurrent work of Lagarde

et al. (2021). Second, I assess the final impact of this reform on child health outcomes. Chronic

malnutrition decreased by 8 percent after the policy change, but this positive effect is only showing

up for at least 12 months of exposure to free health care. There is however no evidence that user fee

removal led to a change in average infant mortality risk, a result which is not driven by potential

fertility or selection effects set off by the policy. Finally, I use unique administrative data from
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the national census of health facilities to further investigate how such policy’s effects vary with

physical access to health amenities and the quality of health services available locally. I uncover

important heterogeneity. As expected, the positive effect on delivery conditions fade with distance

from the nearest health facility, highlighting the importance of considering physical access when

estimating the returns to such a policy. While there is no discernible effect on child mortality

on average, newborn mortality risk did decrease in the direct vicinity of qualified health centers.

These findings have important implications for policy makers. They illustrate a twin challenge:

making health services both financially accessible and of better quality for all. In particular,

returns to formal health services appear to be limited without a sufficient quality of care.

The remainder of the paper is organized as follows. Section 2 provides some background on the

Zambian health system and the policy of user fee removal. Section 3 presents the data as well

as the empirical strategy. Results are presented in Section 4. Section 5 discusses the results and

concludes.

2. Policy Background

Despite having one of the continent’s fastest growing economies between 2000 and 2010, Zambia is

also one of the poorest and more unequal country in Sub-Saharan Africa. According to the World

Development Indicators in 2006, the year of policy adoption, more than 60% of the population

lived with less than 1.90 dollars per day. About two-thirds of the poor were located in rural areas

of the country, a situation that has barely changed since then. Life expectancy at birth stood at

50 years and the average fertility rate was 5.7 births per woman. The same year, 75% of all deaths

were due to communicable diseases or maternal, perinatal and nutritional conditions, which are
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mostly preventable causes of death. In particular, maternal and neonatal disorders represented

7.2% of all deaths occurring in the country in 2006, a share that increased to 8.8% in 2017 (Global

Burden of Disease, 2018).

2.1. Zambian Health System

Health care provision in Zambia is organized through a three-tier referral system. The first level

provides primary health care services and includes health posts, health centers as well as district

hospitals. The second level of care corresponds to provincial and general hospitals, while the third

one comprises central hospitals and the National University Teaching Hospital. In 2006, 85% of

the 1,327 health facilities in the country were government-run, 9% were private facilities and the

remaining 6% were mission facilities which are publicly-supported (Chankova and Sulzback, 2006).

As many countries in Sub-Saharan Africa, Zambia faces an important health workers shortage. In

2006, there were only 649 doctors, 6,096 nurses and 2,273 midwives in the country (WHO, 2018).

For a corresponding population of 12.4 million, it gives a density of 7.3 health care professionals

per 10,000 inhabitants, far below the World Health Organization’s recommendation of 22.8 per

10,000 (WHO, 2006).

2.2. The User Fee Removal Policy

After independence, one of the top priorities of the newly elected government was to improve

health equity throughout the country between racial groups. From 1964, health care was provided

free of charge at public health facilities. In 1993, during a period of structural adjustments,

the government of Zambia decided to introduce user fees at all levels of care to raise additional
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resources for the health sector, strucked by severe economic difficulties. A flat user fee was set

by each health facility with the local community and District Health Office, depending on the

ability to pay of the population living in its catchment area (Carasso et al., 2010). Targeted fee

exemptions were then introduced in 1995 for children below the age of five and the elderly (65

years old and above), antenatal care as well as chronic diseases, but were poorly implemented

in practice (Masiye et al., 2010). However, delivery services were not exempted from payment

(Chama-Chiliba and Koch, 2016). In a study by Cheelo et al. (2010), the average user fee charged

for deliveries in a rural district of the North-Western province prior to user fee removal lied between

10,000 and 20,000 Zambian Kwachas (US$ 2.84 and US$ 5.68 in 2006), that is 15.5% to 31% of

the average monthly per capita income in this province in 2006.2

In January 2006, the Zambian President announced that user fees were to be abolished for regis-

tration, consultation, outpatient and inpatient care, treatment, as well as diagnostic services in all

publicly-supported primary health facilities of rural areas as a first step towards universal access

to health services (Ministry of Health, 2007). Facilities had to provide free health services to all

individuals living in their catchment area, except foreigners. Patients referred to higher levels of

care continued to be exempt from paying user fees. From April 1st, 2006, user fees were removed

in government-run and mission facilities in 54 districts classified as rural but not in the 18 districts

designated as urban.

One year after, in 2007, the government redefined eligibility criteria to extend the policy to rural

areas of previously unaffected districts. From July, 1st publicly-supported facilities located more

than 15 kilometers away from the administrative center of urban districts, and more than 20

kilometers away in urban districts located along the line of rail (the major Zambian railway)

2 Ngulube and Carasso (2010) note that traditional healers are not necessarily cheaper than formal care but are
generally more flexible on payment.
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started to provide free primary health care. Such areas were previously excluded from the policy,

despite levels of deprivation and poverty equivalent to rural districts.

User fees were finally removed in urban areas of urban districts from 2012, making primary health

care free in publicly-supported health facilities throughout the country from this date (see Ap-

pendix B for a timeline of the policy implementation).

3. Data and Estimation

3.1. Data

3.1.1. Individual-level Data and Outcome Variables

I use four waves of microdata from the nationally representative Zambia Demographic and Health

Surveys (DHS) conducted in 1996, 2001, 2007 and 2013. Appendix C provides a description of the

sampling frame. Within sampled households, all women aged 15-49 who were either permanent

residents of the household or visitors present on the night before the survey were eligible for survey

interview. The DHS collect data on birth history,3 with detailed information on delivery conditions

for births that occurred during the last five years preceding the survey, as well as maternal and

under-five health, including anthropometric measurements and child death history.

Place of birth and the presence of a skilled birth attendant during childbirth constitute our main

indicators of delivery conditions. Other things being equal, the removal of user fees may stimulate

the demand for health services, including delivery services, through a reduction of the marginal

3 Interviewers ask women to report only live births. Very limited information on miscarriages, abortions and
stillbirths is available and was not collected in 1996 and 2001.
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cost of doing so. In that case, one should observe an increase in the probability of delivering in a

publicly-supported facility. If health workers absenteeism did not increased dramatically as a result

of the policy, a higher share of births should in turn be assisted by a skilled birth attendant.4 I also

explore the effect on postnatal check-ups, which gives an insight on the quality of care received by

women, but this information is only available in the last three survey waves.

Child health is proxied by anthropometric indicators and child mortality. Anthropometric indica-

tors refer to being stunted (height-for-age z-score<-2), severely stunted (height-for-age z-score<-3)

or wasted (weight-for-height z-score<-2). Stunting and wasting are often referred as indicators

of chronic and acute malnutrition respectively, and are strong predictors of overall health and

mortality among under-five children. It is estimated that in 2006, malnutrition was the main

cause of 2.6% of infant deaths in Zambia (Global Burden of Disease, 2018) in addition to being

a serious compounding factor in other causes of child mortality. In all waves, anthropometric

measures were taken for survivors: of the 23,128 under-five children alive at survey time (90.1% of

the original sample), 92.9% were measured (Appendix Table C.3).5 I show further below that my

results on nutritional status are not driven by selective mortality using both inverse probability

weighting and a semi-parametric approach based on survival probabilities. Premature deaths are

measured by deaths at birth as well as neonatal and infant mortality risks, which correspond to

the probability for a child to die before reaching the age of 28 days and one year respectively.6

4 Note that women may have difficulty in accurately reporting whether the attendant was qualified, and in partic-
ular distinct cadres of skilled birth attendants (Radovich et al., 2019).

5 2.3% were not measured because they were not present during interview, 0.7% refused to be measured and
4.1% missed anthropometric measurements because they were sick or for an unknown reason. Appendix Table
C.3 decomposes these figures by survey wave. Among children measured, some have anthropometric indicators
considered as biologically implausible by the World Health Organization: height-for-age z -score below -6 or above
6 for stunting, and weight-for-height z -score below -5 or above 5 for wasting (WHO, 2019). The corresponding
1.8% and 1.9% of measured children falling outside these intervals, respectively, are dropped from the analysis.
Results do not change if these children are kept in the sample.

6 One concern that arises when using retrospective data is measurement error due to recall bias. I argue that
recall bias can be considered low in this setting since the birth and death of a child are milestones in a woman’s
life, and the recall period of five years is relatively short. However, mothers may have rounded up child’s age
at death, leading to mismeasurement in child mortality. I show as a robustness checks that my results are not
sensitive to age-heaping.
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Infant mortality risk is highly concentrated within the first days of life, when newborn survival is

strongly related to delivery conditions. In my sample, about a third of neonatal deaths occurred

on the day of birth and more than three quarters within the first week of life. A large part of these

deaths is due to labour and delivery complications, such as birth asphyxia which accounts for a

quarter of neonatal deaths and one-third of deaths in the first week of life in the country in 2006.7

The presence of a skilled birth attendant may help manage such complications in a life-saving way.

Hence, by improving mothers’ access to skilled birth attendants, the removal of user fees may have

resulted in lower mortality risks and better health among newborns.

Finally, I explore the effect on health investment in children, proxied by whether child’s vacci-

nations against polio, measles, diphtheria, pertussis, tetanus and tuberculosis were up-to-date at

survey time. One can reasonably expect that a more regular exposure to health workers following

the policy can affect household’s health-related decisions, including for preventive investments.

3.1.2. Assignment to treatment

To identify individuals’ district of residence, I obtained from the DHS the name of the district for

each household surveyed in the first two waves, and made use of the geographic coordinates of

each cluster for the last two. Since administrative boundaries changed after 1996, with some old

districts splitting into several new ones, I use a consistent definition of district boundaries over

time which respects the staggered implementation of the removal.8

7 Author’s calculation from the Global Burden of Disease (2018) data (accessible from http://ghdx.healthdata.
org/gbd-results-tool).

8 43 districts did not change over time, 10 districts split into 21 new ones with exactly the same exposure to the
policy (i.e. for example a given old district split into two districts which were equally affected by the policy in
2006) and four districts split into eight districts with different treatment status, which hinders accurate assignment
of the corresponding DHS 1996 households to treated and non-treated areas. Thus, 911 births reported in 1996
are excluded from the analysis. It gives a total of 43+10+8=61 harmonized districts, of which 43 are rural and
18 are urban.
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Based on the progressive roll-out of the policy, I define three groups, two being affected from

different dates, and one being the control group. The first treatment group (T1) consists of

individuals living in rural districts where user fees were removed as of April 2006. The second one

(T2) corresponds to individuals living in rural areas of urban districts, affected from July 2007.

Finally, the control group (C) refers to individuals living in urban areas of urban districts which

were not affected by the policy until 2012 (Appendix Figure C.1). To very precisely determine

the treatment status of an individual living in a rural area of an urban district, one would need to

know both to which health facility’s catchment area she belongs and the geographical coordinates

of the corresponding health facility to compute the distance from the district administrative center.

Such information is unfortunately not available. Thus, I consider as exposed to the second wave

of user fee removal individuals from urban districts who reside in an area classified as rural by the

DHS. I show as a robustness check that the results do not change when using a finer assignment

to treatment based on the eligibility criteria defined above for households sampled in 2007 and

2013.

I restrict my sample in three ways. First, I exclude children born before 1993 since they were

already exposed to a policy of free health care. Second, I drop children born in 2012 or later

since there is no more control group as the policy was extended throughout the country from this

date. Finally, I exclude visitors since we do not observe their district of residence.9 The analytical

sample consists of 25,678 live births reported by 18,903 mothers, with reliable anthropometric

information for 91.3% of children alive at survey time.

9 The DHS define visitors as individuals who are not usual residents of the household, that is who usually do not
live and eat with the household’s members, but who stayed in the household the night before the interview (ICF,
2012). Following this definition, 2.7% of all eligible adults interviewed in the four DHS survey waves I use are
considered as visitors, similar to what is observed in the national census data from 1990, 2000 and 2010 (2.5%).
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3.1.3. Health Facility Census

I complement the DHS with facility-level data obtained from the national Zambian Health Facility

Census conducted in 2005. Precise information on the geographic coordinates, physical infrastruc-

tures, equipment, services offered and head count of health workers were collected from all public

and mission health facilities.

I use the straight-line distance from each DHS cluster surveyed in 2007 or 2013 to the nearest

health facility as a proxy for travel time.10 This distance varies from 53 meters to 40.7 kilometers.

On average, households are located 6 kilometers away from their closest health facility. To ensure

respondents’ confidentiality, the DHS randomly displace cluster location11 (see Appendix C.4,

section 5 for more details), creating a measurement error in the distance to the nearest facility

which generates an attenuation bias (Arbia et al., 2015). Corresponding point estimates thus

represent lower bounds of the true effects of distance to the nearest health facility on delivery and

health outcomes.

Beyond monetary cost and distance, quality of health services available locally may play a crucial

role for parents in non-emergency situations when deciding where to give birth or whether to seek

care for their child and, if so, where. In particular, perceived quality might be a key determinant of

such decisions, and quality itself may improve newborns’ survival chances. I construct an indicator

for the local availability of essential care based on Gabrysch et al. (2011). It measures the provision

of emergency obstetric care and child health services by a publicly-supported health facility within

10 Results from Masiye et al. (2010) suggest that 92% of Zambians seek care at the nearest health facility to their
home.

11 Urban clusters are randomly displaced within a radius of 2 kilometers around their true location. Rural clusters
are randomly displaced within a radius of 5 kilometers around their true location, and up to 10 kilometers for a
further 1% of them.
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a radius of five kilometers around each enumeration area.12 One concern is that such data is only

available for the year 2005: new facilities may have opened while others may have closed. To limit

this problem, I alternatively restrict my sample to births occurring three and four years around

the census date as a robustness check. Conclusions presented below remain unchanged.

3.2. Summary Statistics

Columns 1-2 in Table 1 show the summary statistics before the policy implementation for children

from rural districts (T1) and urban areas (C). Changes in demographic characteristics and outcome

variables after the removal are presented in columns 3-4. Column 5 reports p-values obtained when

comparing these changes. Columns 6-11 replicate this analysis for rural areas of urban districts

(T2) affected one year apart.

Affected areas and the control group are significantly different before the policy change. In par-

ticular, children from affected areas have on average a mother less educated than their urban

counterparts, a higher probability to be born at home and without the help of a skilled birth

attendant. They also have a worse nutritional status, with a probability of being stunted 35%

higher, and are 65% to 71% more susceptible to be severely stunted. Such baseline differences are

not a threat to identification, which relies on the parallel trend assumptions.13

12 This proxy is an indicator variable which takes the value of one if there is at least one publicly-supported health
facility within five kilometers (1) providing at least 4 out of 6 basic emergency obstetric care signal functions (in-
jectable antibiotics, injectable oxytocics, injectable anticonvulsants, manual removal of placenta, manual removal
of retained products, assisted vaginal delivery), (2) offering referral services for obstetrics emergencies with a ve-
hicle or using communication tools, (3) having at least a midwife or a doctor present or on call 24/7, (4) having
at least two registered health professionals, including one on duty at the time of the census, and (5) performing
resuscitation of newborns, growth monitoring, deworming, infant feed counseling, as well as case management of
diarrhea, dehydratation and pneumonia, zero otherwise. Only 12% of the 1,274 publicly-supported health facili-
ties present in the census meet these criteria, and 24% of households in my sample live within five kilometers of
at least one of them.

13 Conclusion remain the same when the estimation strategy outlined below is combined with matching (see ro-
bustness checks).
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[> > > Table 1 here < < <]

Delivery conditions and child anthropometric indicators changed significantly differently in af-

fected and unaffected areas in the aftermath of the policy. The probability of being assisted by a

skilled birth attendant during childbirth or to give birth in a publicly-supported facility increased

significantly faster in affected areas than in control ones. We also observe a much steeper decline

in risk of stunting in affected areas. However, I cannot detect any difference in child mortality risk,

both in level before the removal and in changes after it. I show further below that when taking

into account year of childbirth- and area-specific effects, demographic characteristics of mothers

from affected areas changed in a way that is similar to those from unaffected ones.

3.3. Estimation Strategy

Taking advantage of the progressive roll-out of user fee removal across the country, I employ a

difference-in-differences design and estimate the average effect of the policy from the following

equation:

yimta “ α ` γExposedta `X
1
imtaΓ` δa ` δt ` εimta

where yimta is the outcome of interest for child i of mother m who lives in area a, and t the

time period relevant for the outcome being investigated. It will refer to year of childbirth when

looking at retrospective childbirth outcomes and child mortality, and to survey year when looking

at anthropometric indicators measured at survey time. Areas are the geographic unit at which

the policy has been rolled out. Each area corresponds either to a rural district, the rural area

of an urban district or the urban area of an urban district, which gives a total of 90 areas. δa
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denotes area fixed effects, which take into account any time-invariant area-specific factors such as

risks of diseases,14 and δt time fixed effects, which control for area-invariant time-specific factors

such as macroeconomic conditions common to all areas in the country. The independent variable

of interest, Exposedta, is an indicator variable taking the value of one if user fees were removed in

area a at time t, zero otherwise. A positive γ would indicate an average increase in the outcome

of interest after user fee removal in affected areas relative to unaffected ones.15 Ximta is a set of

covariates including a dummy for high-risk multiple pregnancy, as well as mother’s year of birth

for childbirth conditions, mother’s year of birth and child’s sex when looking at child mortality,

and child’s sex and age dummies16 for anthropometric outcomes.17

Recent advances in econometric theory show that the two-way fixed effects (TWFE) estimator with

staggered treatment adoption may yield to biased estimates in presence of heterogeneous treatment

effects (e.g. de Chaisemartin and D’Haultfœuille 2020; de Chaisemartin and d’Haultfoeuille 2021;

Goodman-Bacon 2021). Goodman-Bacon (2021) shows that the TWFE difference-in-differences

estimator is a weighted average of all possible two groups-two periods difference-in-differences

estimators. In particular, already-treated units act as a control group for not-yet treated units,

which is problematic under time-varying treatment effects. The resulting bias then feeds through

to γ based on the weight attached to such two groups-two periods comparisons. In our context,

the problem arises when rural districts are used as a control group in the two groups-two periods

14 Due to data limitations, I do not observe the effective area of birth of each child. A mother may have migrated
since then or may have given birth in an area different from the one where she currently lives. Hence, her current
area of residence might not be the same as the one where she gave birth. I can only partially deal with this issue
by restricting my sample to mothers who already lived there before childbirth, leaving the results unchanged (see
robustness checks).

15 Note that for anthropometric outcomes, γ combines the effect of a difference in exposure status (children measured
in 2007) and the effect of a difference in length of exposure to the policy (children measured in 2013 and 2014)
since the policy has been extended to the entire country from 2012.

16 Alternatively, controlling for a cubic relationship with age in months leaves the results unchanged (available upon
request).

17 Results are virtually unchanged when controlling for a full set of maternal covariates which are not included in
the main specification due to endogeneity issues (see robustness checks).
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difference-in-differences that estimates the effect of removing user fees in rural areas of urban

districts. Based on the Bacon decomposition (Goodman-Bacon, 2021), I find that it accounts

for less than 5% of the point estimates obtained with the TWFE estimator, which primarily rely

on the comparison of the treated groups (T1 and T2) with the never-treated one (83 to 96%

depending on the outcome).

I overcome this issue in two ways. First, I separately estimate the effect in the two treatment

groups using only the never-treated (urban areas) as the control group. It has the advantage to

allow for the estimation of phase-specific effects of the policy and to check whether the policy

had the same effects in both types of treated areas. Second, I use the estimator developed by

de Chaisemartin and d’Haultfoeuille (2021) which is unbiased in the presence of heterogeneous

treatment effects. As expected, conclusions remain unchanged with this alternative estimator.18

To take into account serial correlation and to avoid overrejection of the null hypothesis of no effect,

robust standard errors are clustered at the area level (Bertrand et al., 2004; Cameron and Miller,

2015) in all specifications. This is an intention-to-treat estimate since some health workers in rural

areas may have decided to still charge fees on patients despite the law, and some patients living

in urban areas might have received health care in an affected area despite the limitation of the

policy to individuals living in the catchment area of affected facilities. Moreover, some individuals

supposed to be treated may not have benefited from the policy because of remoteness of health

facilities in rural areas. Hence, compliance with the policy is likely to be imperfect.

18 Note that my results are also robust to other estimators proposed by Callaway and Sant’Anna (2020), Borusyak
et al. (2021), and Gardner (2021). Results available upon request.
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3.4. Parallel Trends Assumption

Change over time in outcomes of interest in urban areas is used to estimate the unobserved coun-

terfactual change for rural areas had user fees not been abolished. The key identifying assumption

here, known as the parallel trends assumption, is that in absence of the policy both rural and

urban areas would have experienced the same trends in the outcomes of interest. It implies that

in absence of the policy, area-specific confounders must be time invariant and time-specific con-

founders must be common across treated and untreated areas (Angrist and Pischke, 2009). It

cannot be tested since it would require to observe the average post-treatment outcomes in treated

areas in absence of the treatment. One can assess the plausibility of this assumption by check-

ing pre-treatment trends in outcomes between treated and untreated areas, conditional on the

covariates included in the estimation. If trends were parallel in pre-treatment periods, then we

might expect trends to have remained the same in post-treatment periods had user fees not been

removed.

3.4.1. Graphical Evidence

First, I present graphical evidence of parallel pre-treatment trends. Figures reported in Appendix

D.1 plot the raw and conditional pre-treatment trends in outcomes of interest. Until the removal of

user fees, the different outcomes follow similar trends in affected and unaffected areas. After it, the

figures show an increase in maternal health care utilization and a decrease in chronic malnutrition

in affected areas.
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3.4.2. Event-Study Specification

I also formally test for differential pre-trends between affected and unaffected areas using an event-

study design. For this, I modify the equation above to include leads and lags of the time variable

interacted with the indicator for whether fees were removed or not in area a (see Appendix D). By

doing so, I can check for diverging trends prior to policy implementation and assess the timing of

the policy’s effects. Point estimates and 95 percent confidence interval are reported in Figures 1

and 3.19 Compared to unaffected ones, results suggest that affected areas did not exhibit a

significantly different pattern prior to user fee removal, whatever the outcome considered.20

3.4.3. Placebo Tests

Finally, I implement a broad set of placebo tests where I compare unexposed children from both

types of areas. For this, I drop children born in the aftermath of the policy and use the full set of

lags of the real implementation date as starting points of a series of fictitious policies. Then, I run

difference-in-differences regressions using the newly defined implementation dates. If affected and

unaffected areas were on similar slopes before the removal, point estimates from these regressions

should be statistically insignificant and close to zero. This is what I find, as reported in Appendix

Figure D.6. Here again, it fails to reject the null of pre-treatment parallel trends between affected

and unaffected areas: only 9 point estimates out of 255 are marginally significant at the five

19 Similar figures for rural districts and rural areas of urban districts separately are presented in Appendix Figures
D.2 to D.5.

20 I do not investigate the effect of the policy on prenatal visits since treated and control districts were already on
different slopes before the removal of user fees (available upon request), which prevents the causal interpretation
of the corresponding point estimates. This is not surprising since prenatal visits were made free of charge in
1995 and increased gradually over time. Moreover, attendance was already high before the removal with 96% of
women making at least one prenatal visit and 72% at least four prenatal visits. The results remain unchanged
when I control for having done at least four prenatal visits in the estimation, and when I control for a linear time
trend interacted with the share of pregnancies for which at least four prenatal visits have been done within the
area of residence, before policy implementation. This is not done in the main specification due to the endogenous
nature of prenatal visits. Results are available upon request.
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percent level.

All together, these results strongly support the identifying assumption, and thus the causal inter-

pretation of my results.

4. Results

4.1. Effect on Maternal Health Care Utilization

4.1.1. The probability to give birth in a publicly-supported health facility increased sharply

after the removal

Table 2 reports the average effect of the policy on place of delivery. The result suggests a sharp

increase in medical deliveries, which is significant at less than 0.1 percent. The user fee removal

led to a rise of 13.9 percentage points in the probability to give birth in a medical facility, a 43

percent increase relative to the pre-policy mean (Panel A, Column 1). This result is confirmed

when the potential bias introduced by heterogeneous treatment effects is taken into account (Panel

B, Column 1). I then estimate the effect separately for rural districts and rural parts of urban

districts (Panels C and D). Rural districts exhibit a stronger effect of the policy, but relative to the

pre-policy mean the results remain similar. This result echoes the one from Hangoma et al. (2018),

who find an increase of overall utilization of care following the removal. However, point estimates

from the event-study suggest that this increase did not materialize right after the removal (see

Figure 1), a result consistent with Lépine et al. (2018) and Chama-Chiliba and Koch (2016) who

respectively find no effect on health care utilization and deliveries in public facilities in the very
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short-term.

Columns 2 and 3 report the effect in publicly-supported and private facilities. The aggregate effect

found in column 1 is exclusively driven by deliveries in publicly-supported health facilities, with

a strong and sustained effect over time (see Figure 1), which is reassuring since the policy change

only applies to this type of facility. One might be concerned if the removal of user fees only causes

mothers to switch from the private sector to the public one and did not reach those delivering at

home without a skilled birth attendant. This is not the case here since the overall utilization of

health facilities increases and there is no effect on private facilities.

[> > > Table 2 here < < <]

[> > > Figure 1 here < < <]

4.1.2. A higher share of childbirths were assisted by a skilled birth attendant after the

removal

Given the high increase in institutional deliveries I find, one can reasonably expect to observe an

increase in the share of births assisted by skilled birth attended, unless health worker absenteeism

dramatically increased as a result of the policy. Table 2 reports the results for medical assistance

received during childbirth. Column 4 indicates a 11.4 percentage points increase in the probability

of giving birth with the help of a skilled birth attendant in affected areas. Compared to the pre-

policy mean, it represents a 36 percent increase (Panel A). This result remains remarkably stable

when the potential bias arising from heterogeneous treatment effects is considered (Panel B). It

also suggests a stronger effect in rural districts (42 percent increase, Panel C) than in rural parts of
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urban districts (36 percent increase, Panel D). The pattern presented in Figure 1 is striking: before

policy implementation, there is no differential trend between rural and urban areas, whereas after

the removal, the probability of being assisted by a skilled birth attendant increased significantly

faster in rural areas than in unaffected ones.

In both treatment groups, the effect is however exclusively driven by deliveries with a nurse or

a midwife (Column 6), while the probability of being assisted by a doctor remains close to zero

(Column 5). This is consistent with the high concentration of doctors in cities and urban areas.

Finally, I investigate the effect on postnatal check-ups received by the mother after delivery. I

find that the removal of user fees has increased the probability for mothers to receive a postnatal

check-up in the first 24 hours after giving birth. The results indicate a significant 7.8 percentage

points increase in rural districts, and a nearly identical effect in rural parts or urban districts,

though not significant perhaps due to a smaller sample size (see Appendix E). While this result

suggests that more women benefited from postnatal check-ups, it should also be interpreted in

light of the large increase in institutional deliveries I found (+43%). The large discrepancy in the

two effects suggests a poor quality of care since many women who delivered in health facilities

did not benefit from a medical check-up that could have prevented postpartum complications.

This could explain, at least to some extent, why there is no discernible trend break in maternal

mortality ratio around the policy (Appendix Figure F.1).

4.1.3. These positive effects decrease with distance from the nearest facility

The policy may have had heterogeneous effects with respect to the physical access of households

to public health facilities. In particular, it may have benefited more those living near a health
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facility. This is exactly what I find. To investigate this, I use the log of the straight-line distance

between each DHS cluster position and the nearest publicly-supported health facility as a proxy

for travel time, interacted with exposure to free health care. Figure 2 plots the corresponding

marginal effect of the policy on childbirth conditions outcomes. As expected, the positive effect

on childbirth conditions decreases as the distance increases.

I find no differential effect of the policy on childbirth conditions with respect to the local availability

of a qualified health facility (results not shown available upon request). This is not surprising for

at least two reasons. First, parents may not be aware of the effective quality of services offered in

all health facilities near their home. Second, even if they are, a spontaneous, non-planned delivery

may force them to go to the nearest one, whatever the perceived quality.

[> > > Figure 2 here < < <]

4.2. Effect on Child Health

4.2.1. Chronic malnutrition decreased after the removal of user fees

The average effect of the policy on anthropometric indicators is presented in columns 1 to 3 of

Table 3. The results clearly indicate a positive effect of free primary health services on child

nutritional status with a significant 8 percent reduction in the prevalence of stunting. The effect

is even stronger on severe stunting, with a 15 percent reduction relative to the pre-policy period

(Panel A).21 This is in line with Bagnoli (2019) and Friedman and Keats (2019b) who respectively

find a significant and positive effect of health insurance and free deliveries on child height-for-age
21 Importantly, these results are not driven by a differential seasonality effect in the measurement of anthropometric

indicators across treatment groups.
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z-score in Ghana. These results are encouraging since childhood stunting is a strong marker of

recurrent and severe infections with long-lasting effects on health, and is commonly used as a

proxy for healthy growth. Conclusion remains the same when using the de Chaisemartin and

d’Haultfoeuille (2021) estimator (Panel B).

There is no discernible effect on acute malnutrition. This is not surprising since wasting does

not reflect the cumulative effects of poor health conditions but is rather the result of a rapid

deterioration in nutritional status over a short period of time, probably independent of a regular

access to formal care.

Since analysis of child anthropometric indicators is solely based on survivors’ measurement at time

of survey, one potential threat to identification for these outcomes is selection due to endogenous

mortality. In particular, survivors may be stronger than those who died prematurely. However,

such selection effect is unlikely to play a role here as we do not observe any effect of the policy

on child mortality outcomes. Nonetheless, I test the robustness of my results by considering

selection through survival in two ways.22 First, I use an inverse probability weighting method to

weight observations according to predicted survival probabilities at survey time. Second, following

Cosslett (1991), I use a semi-parametric approach by including one indicator variable for each

centile of predicted survival probabilities as additional control variables. In both cases, point

estimates remain extremely similar (results reported in Appendix Table H.1).

[> > > Table 3 here < < <]

[> > > Figure 3 here < < <]

22 I do not implement the standard Heckman procedure since the predictors of the selection equation and the main
equations are the same.
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I also investigate the effect of removing user fees on health investment in children through vac-

cination. In particular, I check whether child’s vaccinations against polio, measles, diphtheria,

pertussis, tetanus and tuberculosis were up-to-date at survey time. Results are presented in col-

umn 4 of Appendix Table E.1. I find no discernible effect of the policy on child’s vaccination.

4.2.2. The decrease in chronic malnutrition only occurs after a certain duration of expo-

sure to the removal of user fees

Duration of exposure to the policy may drive the average treatment effect I found on anthropo-

metric outcomes. One can reasonably expect that children should benefit more if they have been

exposed longer to free primary health care. To investigate any heterogeneous effect of the duration

of exposure, I change the Exposedta term in my equation for a continuous measure of exposure

based on date of measurement, date of birth and date of user fee removal in area a. This measure

ranges from 0 to 59 months of exposure. Results are reported in Table 4. I find that being exposed

to the policy for an additional month significantly reduces chronic malnutrition (Columns 1 and

3) but has no impact on the risk of being wasted (Column 5). However, such effects may require a

minimum duration of exposure to manifest. This is exactly what I find (Columns 2, 4 and 6). For

instance, results suggest that children need to be exposed to the policy for more than 12 months

for their risk of being severely stunted to shrink.

[> > > Table 4 here < < <]
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4.2.3. Child mortality risk is only affected near health facilities providing essential emer-

gency obstetric care and child health services

The results for child mortality outcomes appear in columns 4 to 6 of Table 3. For neonatal and

infant mortality I dropped children who did not reach the corresponding age at survey time to

avoid censoring bias, and by 2012 since the policy was then extended to the control group. All

point estimates are precisely estimated and very close to zero, suggesting that on average the

removal of user fees has had no impact on child mortality, regardless of the definition considered

and whatever the distance from the nearest health facility as shown in Figure 4.

[> > > Figure 4 here < < <]

Next, I examine whether the absence of an effect on child mortality outcomes masks any hetero-

geneity with respect to the presence of a publicly-supported facility providing emergency obstetric

care and child health services locally. Point estimates are reported in Table 5. I find that the policy

has led to a decline in newborn mortality risk at birth within affected areas for households living

close to a qualified health facility relative to both those that are not (-0.011, significant at the 5%

level) and those located in an unaffected area (-0.012, significant at the 5% level). Conclusions

remain the same when using a restricted sample around the census date. It suggests that combined

with an improved physical access to essential health services for maternal and child care, such as

management of obstetric emergencies and resuscitation of newborns, removing user fees can be

an effective way to reduce child mortality risk. This result echoes the one from Bagnoli (2019)

in Ghana, who observes a positive effect of health insurance only for children living in regions

with a high-quality of care. This is also consistent with Godlonton and Okeke (2016) who find
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that the increase in institutional births following a ban on informal health providers in Malawi

was accompanied by a reduction in newborn mortality only for households close to a high-quality

health facility.

[> > > Table 5 here < < <]

4.3. Selection Issues and Fertility Behaviors

The null effect on child mortality may be explained either by a real absence of effect,23 or by

selection effects and fertility decisions induced by the policy change.

4.3.1. Selection into Pregnancy and Composition Effects

One potential threat to identification is that demographic characteristics of mothers may have

changed in a different way in affected and unaffected areas after the removal. In case of selection

into pregnancy, specific women may react to the policy by having more babies. A related concern

is that we can only observe childbirths and children from mothers who survived until survey time.

The policy change may have helped high-pregnancy related risks women survive by reducing their

risk of maternal death. In that case, affected and unaffected areas may have diverged in post-

treatment periods not only in terms of policy implementation but also in terms of characteristics

of women giving birth. If such women also tend to have babies with poor health outcomes, my

results may underestimate the gains in terms of child health.

In Appendix Table G.1, Panel A, I test the absence of compositional changes in affected areas

23 Due for example to an insufficient or a drop in quality of public health services, or because mortality is an
indicator too extreme to capture the health improvements brought about by free health care.
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relative to unaffected ones by estimating difference-in-differences regressions with maternal char-

acteristics as dependent variables. Results suggest no composition effect in women giving birth,

which strengthens the causal interpretation of my results. Then, I replicate this analysis separately

for births in a publicly-supported facility (Panel B) and home births (Panel C) to check if the

average characteristics of women giving birth in each type of delivery place changed differently

in affected and unaffected areas after the removal. The average education level of mothers giving

birth in a publicly-supported health facility decreased in affected areas relative to unaffected areas,

and women who persist in giving birth at home despite the policy change become relatively older

in affected areas than in unaffected ones.

4.3.2. Selection into Medical Delivery

The policy may have failed to reach households with the higher maternal and child mortality

risks, for which returns to formal health services are potentially high. For example, there might

be a selection effect into medical delivery within affected areas in case of imperfect information

concerning the policy. In particular, more educated women may have a better access to information

and a higher capacity to ensure the removal of user fees. If such women also have ex-ante relatively

low-mortality risk babies, the probability to deliver in a health facility may increase without any

effect on child mortality.

I explore this possibility in two ways. In Panel A of Appendix Table G.2, I interact exposure

to the policy with mother’s education. I find that more educated mothers did not respond more

to the policy than others. Then, I interact exposure to the policy with an indicator for whether

mothers have already experienced an infant death before childbirth, and can thus be considered
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at risk.24 Risky mothers benefited from the policy as much as the non-risky ones, which suggests

no advantageous selection within affected areas (Appendix Table G.2, Panel B).

In addition, I find no heterogeneous effect according to household’s material wealth except for child

nutritional status, for which the policy has essentially benefited the poorest (Appendix Figure G.3).

The same conclusion applies when focusing on rural districts only. However, within rural areas of

urban districts, the removal of user fees has essentially benefited the poorest, including in terms

of access to delivery services.

4.3.3. Selection into Live Birth

The policy may have led to selection into live birth if improvement in delivery conditions helped

fragile babies survive to childbirth. If these babies would not have survived in absence of the policy,

then the probability to observe weaker, high-child mortality risk babies increases in affected areas

relative to unaffected ones. In such a case, my sample of exposed children would be negatively

selected, potentially leading to underestimate the gains in child health.

I test this assumption in two ways. First, using information from the reproductive calendar

collected in the 2007 and 2013 DHS survey waves, I create a new database where each observation

is now a pregnancy occurring during the last five years preceding the survey, whatever its final

outcome, and not necessarily a live birth. I find no effect of the policy on the risk of stillbirth

(Appendix Table G.4, Column 1). Second, I check this assumption by looking at the gender

composition of live births after the policy implementation. Male fetuses are commonly known

to be biologically weaker and more susceptible to disease and premature death than female ones

24 In my sample, 24% of non-first born children have at least one elder sibling who died before reaching the age of
one.
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due to sex differences in genetic makeup. This is particularly true in Sub-Saharan Africa, even

when controlling for the preconception environment (Pongou, 2013). A recent meta-analysis finds

a risk of stillbirth 10 percent higher for males fetuses than for females, a pattern consistent across

countries of different income groups (Mondal et al., 2014). Hence, if the policy has helped fragile

babies survive, one should observe an increase in the proportion of male births in affected areas

relative to unaffected ones. However, I find no evidence of such an effect (Appendix Table G.4,

Column 3).

4.3.4. Fertility

Couples may have changed their fertility decisions in response to the removal. By lowering the

direct cost of having a child, the policy change may have induced parents to have more children

with shorter birth intervals in a way that increases child mortality risk (Molitoris et al., 2019).

Such fertility decisions are likely to be endogenous. In particular, it may be influenced by unob-

served characteristics at the household level including parents’ preferences, and motivated by a

replacement effect in case of child death (Bhalotra and van Soest, 2008; Hossain et al., 2007).

To take it into account, I restrict my sample to first born children and conclusions remain un-

changed (Appendix Table G.5).25 I then explore the effect on birth spacing and find that the

policy has not resulted in riskier birth intervals (Columns 1 and 2, Appendix Table G.7).26 As

an alternative test for a fertility effect, I transform my cross-sectional individual data into a panel

25 Point estimates are even higher than for the full sample, which is not surprising since parents may be more
concerned with their first birth and cannot rely on their own past experience as parents when choosing where to
give birth, a result consistent with Sialubanje et al. (2015). Point estimates by rank of birth plotted in Appendix
Figure G.6 suggest that the positive effects of user fee removal fade away with birth rank. However, this gradient
is less pronounced once mother’s education level and wealth are taken into account. This is consistent with the
fact that children with a high birth rank are reported by mothers on average less educated than the other ones,
and are observed in the poorest households.

26 The World Health Organization recommends a birth interval of at least 24 months after a live birth to prevent
maternal, perinatal and infant disorders (WHO, 2007).
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at the area ˆ birth date ˆ survey year level and find no aggregate effect of the policy change on

number of reported births per 1,000 surveyed mothers (Column 3, Appendix Table G.7).

4.4. Robustness Checks

Contamination effects - One concern is that some individuals living in control areas might have

benefited from the policy if they seek care in a treated one. In such a case, point estimates will

likely represent lower bounds of the true effects. Using data from the 1998 Living Conditions

Monitoring Survey, Lépine et al. (2018) have identified three urban districts (Kasama, Mazabuka

and Mongu) in which a significant part of the population (12% to 25%) declared seeking care

in a rural district. People living in such districts might have benefited from the policy while

they should not. Conclusions remain unchanged when these three districts are excluded from

the analysis (Appendix Figure H.3). In the same way, those living in control enumeration areas

spatially close to a treated one could have benefited from it. I show that conclusions are robust to

the exclusion of control enumeration areas located less than five kilometers away from an affected

one (Appendix Figure H.4).

Migration - Due to data limitation, the effective area of birth of each child is unknown. Of the

25,678 births occurring during the last five years preceding the survey, 85% occurred in the same

locality as the place of residence.27 It is not possible to track where the remaining 15% of births

occurred: in another district, or in another place within the same district. This figure overestimates

the share of births for which treatment status might be incorrectly assigned, as place of birth and

place of residence can be different but in the same area, or in different areas but with the same

27 For sake of comparison, I find a very similar figure with the national census data from 1990, 2000 and 2010
(86.9% of children were born in their current district of residence).
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treatment status. Overall, it suggests that migration should not drive my results. This is exactly

what I find. I show that dropping mothers who have migrated since childbirth leaves the results

unchanged (Appendix Figure H.3).

Other robustness checks - Further robustness checks are performed and extensively discussed in

Appendix H. Most importantly, the results are qualitatively unchanged if I include additional

control variables and district-specific linear time trends. Point estimates remain also very similar

when I use an alternative definition of exposure to the policy based on geographic coordinates. I

also test the robustness of my results to combining difference-in-differences with several matching

approaches, which leaves the conclusions unchanged.28

5. Discussion and Concluding Remarks

This paper offers new evidence on the extent to which the removal of user fees affects demand

for curative health services and child health in a resource-limited setting. Exploiting variation in

the timing of the abolition of user fees across districts of Zambia, this paper points to large and

sustained positive effects of the policy on maternal health care utilization and delivery conditions.

However, these effects did not materialize immediately after the removal. This might be explained

by several factors specific to the reform (Carasso et al., 2010). First, it was announced suddenly

by the incumbent President during a pre-election period. While this suddenness is an advantage

to identify the policy’s impacts, it left little time and capacity to precisely design the reform, to

anticipate its effects and finally to provide adequate resources to facilities. Second, and related

to this, the implementation rules of the policy was unclear and changed at the last time, causing

28 Results available upon request.
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confusion at the district and facility levels during the first months following the official removal

date. In particular, it was unclear where user fees should be abolished. Third, health facilities

were initially seriously under-compensated for the loss of user fee revenues, leading to the discon-

tinuation of several health services. The replacement grant was initially based on projected loss

of revenues based on fees collected prior to the removal but was seriously underestimated. Major

delays in disbursement of compensation fund were also observed, with facilities receiving it 8 to 12

months after the removal. Last, the important shortage of essential drugs and medical supplies,

as well as the inefficient allocation of funds in 2006 in favor of hospitals, which has resulted in a

40% drop in districts primary health services funding (Carasso et al., 2010), have certainly limited

the effectiveness of the reform in its early stages. Hadley (2011) suggests that even when drugs

were available, they were not used efficiently. While necessary, compensation for the loss of user

fee revenues and the increased workload should not mask earlier, deeper problems such as health

workers shortage and lack of equipment.

This paper also finds that the removal of user fees drastically reduced child chronic malnutrition

but only for those exposed at least 12 months to free health care. There is no discernible impact on

child mortality, a result which is not driven by selective fertility, nor by a selection effect into live

births. A potential explanation of this limited effects on child health is a drop in quality of health

services after the reform. Due to data limitations it cannot be tested directly, but several pieces

of evidence suggest a drop in effective quality after user fees were removed while perceived quality

remained stable or even improved (Masiye et al., 2010). Overall, these results are in line with a

broad set of empirical studies looking at the effect of free health care or health insurance, which

find an increase in health care utilization but no or limited effect on health, both in low- (Ansah

et al., 2009; Powell-Jackson et al., 2014; and Erlangga et al., 2019 for a review) and high-income
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countries (Card et al., 2004; Chen et al., 2007; Finkelstein and McKnight, 2008), even if evidence

is more mixed for the latter.

This paper suffers from several caveats I wish to stress here. First, some individuals living in

unaffected areas may have sought care in an affected one. While I cannot completely rule out

this possibility, I show that the results remain the same when districts with potentially significant

contamination effects are excluded, and when control areas close to treated ones are removed.

Moreover, in some facilities informal payments may have been introduced or increased following

the removal of user fees. For these reasons, results presented in this paper must be interpreted

as lower bound estimates of the true effects of the policy in an ideal framework with perfect

compliance and enforcement of the policy change. Second, due to data limitations, it is not

possible to study the effect of the policy on maternal mortality. However, there is suggestive

evidence that there was no compositional change in mothers reporting births after the policy

change, and there is no distinguishable trend break in the national maternal mortality ratio after

the removal (Appendix Figure F.1). Finally, the absence of effect on child mortality does not

imply that free health care is ineffective in improving child health, and so for several reasons:

mortality is certainly an extreme indicator of child health conditions, and too blunt a measure to

reflect health improvements associated with free health care; I find encouraging results for chronic

malnutrition, one of the leading causes of child morbidity and mortality; and the removal of user

fees may have impacted other important health issues not explored due to data limitations such

as medical treatment of malaria.

This paper contributes to the ongoing debate on the relative effectiveness of demand- and supply-

side interventions in improving population health in low-income countries. It suggests that re-

moving user fees is a good way to stimulate individuals’ demand for curative health services but
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is clearly not sufficient per se to generate huge gains in individuals’ health. If access improved,

returns to formal health services are limited. Health care quality appears as a crucial piece of the

puzzle since child mortality risk only decreased in the vicinity of qualified health centers. These

conclusions have important policy implications for population health. They call for massive efforts

to improve the capacity of such health care systems to provide financially accessible, high-quality

health services to all.
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Table 2. The effect of user fee removal on childbirth conditions

(1) (2) (3) (4) (5) (6)

Institutional
delivery

Type of health facility Assisted by a

Public Private Health
worker Doctor Nurse or

Midwife
Panel A. Average effect of user fee removal
Affected by the policy 0.139˚˚˚ 0.108˚˚˚ 0.031 0.114˚˚˚ 0.004 0.120˚˚˚

(0.024) (0.034) (0.022) (0.023) (0.011) (0.024)

Mean before policy 0.323 0.319 0.004 0.318 0.013 0.300
R2 0.224 0.202 0.244 0.218 0.045 0.208
N 25,485 25,485 25,485 25,580 25,580 25,580

Panel B. Average effect of user fee removal using de Chaisemartin and d’Haultfoeuille (2021) estimator
Affected by the policy 0.126˚˚ 0.131˚˚˚ ´0.005 0.110˚˚ 0.002 0.128˚˚

(0.053) (0.049) (0.019) (0.051) (0.019) (0.054)

Mean before policy 0.323 0.319 0.004 0.318 0.013 0.300
N 25,485 25,485 25,485 25,580 25,580 25,580

Panel C. Effect in rural districts
Affected from 2006 0.165˚˚˚ 0.131˚˚˚ 0.034 0.136˚˚˚ 0.005 0.143˚˚˚

(0.024) (0.034) (0.025) (0.024) (0.012) (0.024)

Mean before policy 0.330 0.326 0.004 0.325 0.013 0.306
R2 0.229 0.205 0.252 0.222 0.048 0.211
N 21,974 21,974 21,974 22,063 22,063 22,063

Panel D. Effect in rural parts of urban districts
Affected from 2007 0.132˚˚˚ 0.106˚˚ 0.026 0.104˚˚ ´0.007 0.111˚˚

(0.046) (0.051) (0.024) (0.043) (0.013) (0.045)

Mean before policy 0.297 0.291 0.006 0.291 0.015 0.274
R2 0.292 0.259 0.268 0.295 0.057 0.270
N 9,431 9,431 9,431 9,442 9,442 9,442

Source: Author’s calculations from DHS 1996, 2001, 2007 and 2013.
Notes: Robust standard errors clustered at the area level reported in parentheses. The unit of observation is a childbirth. The table
reports the average (Panels A and B) and phase-specific effect (Panels C and D) of user fee removal on the probability to give birth in a
health facility (Column 1), in a publicly-supported health facility (Column 2), in a private one (Column 3), to give birth with a skilled
birth attendant (Column 4), with a doctor (Column 5) and with a nurse or a midwife (Column 6). Each coefficient is from a different
regression. All regressions control for area and year of childbirth fixed effects, as well as mother’s year of birth and a dummy for multiple
births.
˚p<.10; ˚˚p<.05; ˚˚˚p<.01
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Table 3. The effect of user fee removal on child health

(1) (2) (3) (4) (5) (6)

Stunted Severely Wasted Death Neonatal Infant
stunted at birth mortality mortality

Panel A. Average effect of user fee removal
Affected by the policy ´0.044˚˚ ´0.043˚˚˚ ´0.004 0.002 0.003 ´0.004

(0.021) (0.015) (0.011) (0.003) (0.005) (0.008)

Mean before policy 0.545 0.286 0.063 0.009 0.033 0.086
R2 0.086 0.066 0.022 0.017 0.029 0.036
N 21,106 21,106 21,065 25,678 25,265 19,173

Panel B. Average effect of user fee removal using de Chaisemartin and d’Haultfoeuille (2021) estimator
Affected by the policy ´0.094˚˚ ´0.028 0.009 ´0.002 0.019 0.052

(0.042) (0.034) (0.033) (0.006) (0.020) (0.040)

Mean before policy 0.545 0.286 0.063 0.009 0.033 0.086
N 21,106 21,106 21,065 25,678 25,265 19,173
Panel C. Effect in rural districts
Affected from 2006 ´0.055˚˚ ´0.052˚˚˚ 0.001 0.004 0.004 ´0.005

(0.022) (0.015) (0.013) (0.003) (0.005) (0.009)

Mean before policy 0.544 0.283 0.063 0.009 0.033 0.087
R2 0.083 0.063 0.022 0.019 0.030 0.037
N 18,206 18,206 18,159 22,148 21,785 16,486

Panel D. Effect in rural parts of urban districts
Affected from 2007 ´0.073˚˚˚ ´0.070˚˚˚ ´0.008 0.002 0.005 0.000

(0.022) (0.020) (0.013) (0.003) (0.007) (0.012)

Mean before policy 0.548 0.294 0.063 0.009 0.033 0.081
R2 0.088 0.065 0.020 0.018 0.026 0.032
N 7,708 7,708 7,682 9,479 9,344 7,163

Source: Author’s calculations from DHS 1996, 2001, 2007 and 2013.
Notes: Robust standard errors clustered at the area level reported in parentheses. The unit of observation is a child. The sample is
restricted to children alive at survey time in columns 1 to 3 (anthropometric indicators). The table reports the average (Panels A and B)
and phase-specific effect (Panels C and D) of user fee removal. Stunted (respectively Severely stunted) is a dummy which equals one if
the height-for-age ratio is at least two (respectively three) standard deviations below WHO z-score, zero otherwise. Wasted is a dummy
equals to one if the weight-for-height ratio is at least two standard deviations below WHO z-score, zero otherwise. In columns 4, 5 and
6, the dependent variable is respectively a dummy which equals one if the child died at birth, within her first 28 days of life and before
reach the age of one, zero otherwise. Each coefficient is from a different regression. All regressions control for area and time fixed effects,
a dummy for multiple births and child’s sex. Columns 1 to 3 also control for child’s age dummies, and columns 4 to 6 for mother’s year
of birth. Time fixed effects correspond to survey years in columns 1 to 3, and to years of childbirth in columns 4 to 6. For neonatal and
infant mortality, children who did not reach the corresponding age at survey time are dropped to avoid censoring bias, and those who
did not reach this age by 2012 are also excluded since the policy was then extended to the control group.
˚p<.10; ˚˚p<.05; ˚˚˚p<.01
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Table 4. The effect of the length of exposure to user fee removal on child nutritional status

(1) (2) (3) (4) (5) (6)

Stunted Severely stunted Wasted

Linear duration of ´0.001˚˚˚ ´0.001˚˚˚ 0.000
exposure (in months) (0.000) (0.000) (0.000)

Duration of exposure
(in months):

]0, 12] ´0.011 ´0.018 0.011
(0.030) (0.024) (0.013)

]12, 24] ´0.036 ´0.050˚˚˚ ´0.002
(0.024) (0.015) (0.011)

]24, 36] ´0.033 ´0.050˚˚ ´0.008
(0.028) (0.021) (0.016)

]36, 48] ´0.080˚˚˚ ´0.066˚˚˚ ´0.001
(0.026) (0.019) (0.017)

]48, 59] ´0.070˚˚˚ ´0.057˚˚˚ ´0.001
(0.025) (0.017) (0.015)

Mean before policy 0.545 0.545 0.286 0.286 0.063 0.063
R2 0.086 0.086 0.066 0.066 0.022 0.022
N 21,106 21,106 21,106 21,106 21,065 21,065

Source: Author’s calculations from DHS 1996, 2001, 2007 and 2013.
Notes: Robust standard errors clustered at the area level reported in parentheses. The unit of observation is a child. The sample is
restricted to children alive at survey time. The table reports the average effect of the length of exposure to the user fee removal on
anthropometric indicators. Stunted (respesticely Severely stunted) is a dummy which equals one if the height-for-age ratio is at least two
(respectively three) standard deviations below WHO z-score, zero otherwise. Wasted is a dummy equals to one if the weight-for-height
ratio is at least two standard deviations below WHO z-score, zero otherwise. All regressions control for area and survey year fixed
effects, a dummy for multiple births, as well as child’s sex and age dummies.
˚p<.10; ˚˚p<.05; ˚˚˚p<.01
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Table 5. The effect of user fee removal on child mortality depending on the local availability of
a qualified publicly-supported health facility

(1) (2) (3)
Death Neonatal Infant
at birth mortality mortality

Panel A. Average effect of user fee removal - Whole sample
Affected by the policy ´0.001 0.006 0.007

(0.003) (0.008) (0.011)

Qualified health facility within 5 km 0.008 0.010 0.008
(0.006) (0.008) (0.012)

Affected by the policy ˆ Qualified health facility ´0.011˚˚ ´0.020˚˚ ´0.021
within 5 km (0.005) (0.009) (0.016)

Mean before policy 0.011 0.030 0.062
R2 0.022 0.031 0.033
N 14,267 13,969 10,350

Panel B. Average effect of user fee removal - Sample: ˘ 4 years around 2005 facility census
Affected by the policy 0.001 0.010 0.014

(0.004) (0.009) (0.012)

Qualified health facility within 5 km 0.009 0.011 0.006
(0.007) (0.009) (0.013)

Affected by the policy ˆ Qualified health facility ´0.011˚ ´0.027˚˚ ´0.022
within 5 km (0.007) (0.012) (0.014)

Mean before policy 0.011 0.030 0.062
R2 0.025 0.035 0.035
N 9,019 8,944 7,716

Panel C. Average effect of user fee removal - Sample: ˘ 3 years around 2005 facility census
Affected by the policy 0.002 0.006 0.024

(0.005) (0.011) (0.019)

Qualified health facility within 5 km 0.009 0.003 0.003
(0.008) (0.011) (0.015)

Affected by the policy ˆ Qualified health facility ´0.014˚ ´0.034˚ ´0.044
within 5 km (0.008) (0.018) (0.037)

Mean before policy 0.011 0.030 0.062
R2 0.029 0.040 0.037
N 6,415 6,340 5,112

Source: Author’s calculations from DHS 2007 and 2013.
Notes: Robust standard errors clustered at the area level reported in parentheses. The unit of observation is a
childbirth. The table reports the average effect of user fee removal on child mortality outcomes estimated on the
whole sample (Panel A), and alternatively for children born ˘ 4 years (Panel B) or ˘ 3 years around the 2005
Health Facility Census (Panel C). All regressions control for area and time fixed effects, as well as mother’s year
of birth, a dummy for multiple births, child’s sex and the log of the straight-line distance between each DHS
cluster from the 2007 and 2013 survey waves and the nearest publicly-supported health facility. A health facility
is considered qualified if it provides a set of essential emergency obstetric and child health services, based on the
2005 Health Facility Census. See footnote 12 for a full description of this indicator. For neonatal and infant
mortality, children who did not reach the corresponding age at survey time are dropped to avoid censoring bias,
and those who did not reach this age by 2012 are also excluded since the policy was then extended to the control
group. It is not possible to investigate such heterogeneous effects for anthropometric outcomes since clusters
from the pre-policy period (surveyed in 1996 and 2001) were not georeferenced, so that all surviving children
georeferenced were measured after the policy change.
˚p<.10; ˚˚p<.05; ˚˚˚p<.01
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Figures

Figure 1. Event study estimates of the effect of user fee removal on childbirth conditions

Figure 2. Marginal effect of exposure to the policy on childbirth conditions depending on distance

from the nearest health facility

Figure 3. Event study estimates of the effect of user fee removal on child health

Figure 4. Marginal effect of exposure to the policy on child mortality outcomes depending on

distance from the nearest health facility
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(a) Institutional delivery (b) Public health facility delivery

(c) Private health facility delivery (d) Assisted by a health worker

(e) Assisted by a doctor (f) Assisted by a nurse or a midwife

Figure 1. Event study estimates of the effect of user fee removal on childbirth conditions

Source: Author’s calculations from DHS 1996, 2001, 2007 and 2013.
Notes: These figures show the coefficients for interaction terms between time dummies and treatment status obtained from an event-
study specification. Year of implementation is normalized to zero. In addition to area and year of childbirth fixed effects, the covariates
include mother’s year of birth and a dummy for multiple pregnancy. Shaded areas represent 95% confidence intervals with robust
standard errors clustered at the area level. The omitted category is the last pre-treatment time dummy. Outcomes of interest are
dummies equal to one if mother gave birth (a) in a health facility, (b) in a public or mission health facility, and (c) in a private health
facility, in presence of (d) a health worker, (e) a doctor, and (f) a nurse or a midwife, zero otherwise.
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(a) Institutional delivery (b) Delivery in a public facility

(c) Delivery in a private facility (d) Assisted by a health worker

(e) Assisted by a doctor (f) Assisted by a nurse

Figure 2. Marginal effect of exposure to the policy on childbirth conditions depending on
distance from the nearest health facility

Source: Author’s calculations from DHS 2007 and 2013.
Notes: The figures plot the marginal effect of the policy change depending on the distance from the nearest health facility. Distance
corresponds to the straight-line distance between each DHS cluster from the 2007 and 2013 survey waves and the nearest publicly-
supported health facility from the 2005 Health Facility Census. Each figure is from a separate estimation where the distance is
log-transformed and interacted with exposure to the policy. Control variables include area and year of childbirth fixed effects, as well as
mother’s year of birth and a dummy for multiple births. Shaded areas represent 95% confidence intervals with robust standard errors
clustered at the area level.
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(a) Stunted (b) Severely stunted

(c) Wasted (d) Death at birth

(e) Neonatal mortality (f) Infant mortality

Figure 3. Event study estimates of the effect of user fee removal on child health
Source: Author’s calculations from DHS 1996, 2001, 2007 and 2013.
Notes: These figures show the coefficients for interaction terms between time dummies and treatment status obtained from an event-
study specification. Year of implementation is normalized to zero. In addition to area and year of childbirth fixed effects, the covariates
include a dummy for multiple pregnancy and child’s sex. Regressions for anthropometric outcomes also control for child’s age dummies,
and regressions for mortality outcomes for mother’s year of birth. Shaded areas represent 95% confidence intervals with robust standard
errors clustered at the area level. The omitted category is the last pre-treatment time dummy. Outcomes of interest are dummies equal
to one if child is (a) stunted (height for age z-score<-2), (b) severely stunted (height for age z-score<-3), and (c) wasted (weight for
height z-score<-2), or died (d) at birth, (e) within her first 28 days of life, and (f) before reaching the age of one year, zero otherwise.
Note that for anthropometric outcomes, points estimates for 2013 and 2014 should be interpreted as the effect of a difference in length
of exposure to free health care, since the policy was extended throughout the country from 2012. For neonatal and infant mortality,
children who did not reach the corresponding age at survey time are dropped to avoid censoring bias, and those who did not reach this
age by 2012 are also excluded since the policy was then extended to the control group. Hence, it is not possible to assess the effect on
infant mortality for children born in 2011. 55



(a) Death at birth (b) Neonatal mortality

(c) Infant mortality

Figure 4. Marginal effect of exposure to the policy on child mortality outcomes depending on
distance from the nearest health facility

Source: Author’s calculations from DHS 2007 and 2013.
Notes: The figures plot the marginal effect of the policy change depending on the distance from the nearest health facility. Distance
corresponds to the straight-line distance between each DHS cluster from the 2007 and 2013 survey waves and the nearest publicly-
supported health facility from the 2005 Health Facility Census. Each figure is from a separate estimation where the distance is
log-transformed and interacted with exposure to the policy. Control variables include area and year of childbirth fixed effects, as well as
mother’s year of birth, a dummy for multiple births and child’s sex. For neonatal and infant mortality, children who did not reach the
corresponding age at survey time are dropped to avoid censoring bias, and those who did not reach this age by 2012 are also excluded
since the policy was then extended to the control group. It is not possible to investigate such heterogeneous effects for anthropometric
outcomes since clusters from the pre-policy period (surveyed in 1996 and 2001) were not georeferenced, so that all surviving children
georeferenced were measured after the policy change. Shaded areas represent 95% confidence intervals with robust standard errors
clustered at the area level.
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