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Abstract

Using a two-level randomized experiment covering 5 million people in Burkina Faso,
we examine the impact on family planning knowledge and behavior of both general
exposure to mass media (800 women receive radios in status quo areas) and an
intensive evidence-based family planning campaign (8 of 16 radio stations receive
the campaign and 800 women receive radios in campaign areas). Women receiving
radios in status quo areas reduce contraception use by 5.2 percentage points. This
negative effect is concentrated among those who wanted fewer children, consistent
with mass media increasing social pressure to conform to the modal behavior in the
media market. In contrast, receiving a radio in campaign areas increases contracep-
tion use by 5.8 percentage points. Comparing women in campaign vs noncampaign
areas we find contraception use is 5.9 percentage points higher, births 10% lower,
misperceptions about contraception lower, and reported welfare 0.27 standard de-
viations higher in campaign areas.
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1 Introduction

A sharp divergence in the fertility rates of high and low growth developing counties is chang-
ing the geography of poverty. If demographic and growth trends persist, 87 percent of
extreme poverty will be in sub-Saharan Africa by 2030 and progress against extreme poverty
will almost come to a halt (World Bank 2018). West Africa is the epicenter of these trends
with the highest fertility and some of the deepest poverty in the world.! High fertility is
not simply a matter of preferences: a quarter of women of reproductive age in sub-Saharan
Africa want to stop or delay childbearing but do not use contraception (Family Planning,
2020). This is true even in contexts (such as ours) where contraception is available and
affordable (PMA2020, 2016). Alongside cultural and behavioral barriers, misinformation on
the topic is rife.? This paper studies to what extend mass media can shift cultural beliefs
and address (or increase) misinformation on family planning.

Mass media has been shown to be a powerful and relatively cheap driver of beliefs, atti-
tudes, and action particularly in the political realm and mainly through quasi experimental
studies (Adena et al. 2015, DellaVigna and Kaplan 2007, and Yanagizawa-Drott 2014). Sim-
ply having access to mass media is associated with lower fertility and more liberal gender
views (Jensen and Oster 2009).

In parallel, a large experimental literature shows targeted health messages can change
consequential behaviors. While in a standard economics framework, information only in-
fluences aggregate behavior if there is a systematic over or under estimation of costs and
benefits (Dupas and Miguel 2017, Gong 2015) behavioral pathways include salience (without
changing knowledge) and reminders (Kremer et al. 2019, Bertrand et al. 2010, Mullainathan
et al. 2008). This literature provides a blueprint for health messages that could be conveyed
through mass media but was mainly tested in specially organized sessions with high attention
and strong salience and very little of this work is on family planning (a recent exception is
Athey et al. 2021). The mass nature of mass media makes it hard to test the effectiveness of
different types of health messaging in the crowded information environment with a distracted
audience typical of mass media consumption (DellaVigna and La Ferrara, 2015).

We use a two-level randomized trial in Burkina Faso to study the impact on contraception
of introducing households with very low media exposure to mass media in general as well as

the impact of a specific, intensive mass media campaign which closely follows lessons from the

INigeria is now the country with the largest number of people in extreme poverty (World Bank, 2020).

2The most common reason for not using contraception is concerns for ”side-effects and health concerns”
in Demographic and Health Surveys across 50 African countries (Sedgh et al., 2014), and 15 qualitative
papers on Africa find fear of sterility is a key reason for not using contraception (Sedlander et al., 2021).



behavior change literature> Radios were given to 1,550 women in 1,400 randomly selected
households who had no radio at baseline. Half were in broadcast range of radio stations
randomly selected to receive an intensive family planning radio campaign and half were in
areas not covered by the campaign. This provides individual-level exogenous variation in
exposure to general local radio programming (noncampaign areas) and to the campaign.

Eight of 16 geographically and linguistically distinct community FM radio stations were
selected to receive a media campaign designed by Development Media International (D¥I).
Sample stations reached an estimated 5.1 million people or a quarter of Burkina Faso's
population. Prior to the DMI campaign, stations broadcast a mix of music, information and
call-in shows and government and NGO behavior change messages, with most content created
locally and predominantly presented by men. The campaign lasted two and half years and
consisted of one-minute and thirty second radio spots broadcast ten times a day (with new
spots each week) and three one-hour interactive phone-in shows a week. It used trusted voices
to Il specic knowledge gaps identi ed through formative research, presented messages in
an entertaining way, and ensured family planning was salient. The campaign replaced 17% of
peak listening time with new (often female presented) content, mainly crowding-out debates
and call-in shows. We collect two waves of survey data with 7,500 women (both with and
without radios at baseline) and 461 clinics, as well as monthly administrative data on the
number of contraceptives distributed by all clinics in the study areas.

Receiving a radio in noncampaign areas led to a fall in modern contraceptive prevalence
rate (MCPR®, our primary outcome) by 5.2 percentage points or -16% (p-value=0.039).
Three factors help explain these results. First, while exposure to family planning messag-
ing in noncampaign areas increased by 19 percentage points, these messages were not well
aligned with behavior change principles and did not e ectively counter misinformation about
contraception. Second, while local community radios did not have an anti-family planning
agenda (all stations were willing to broadcast the campaign) they are very male dominated
(women host/speak roughly 17 percent of peak listening time). In addition, through call-in
shows (17% of peak time), they provide a platform for conservative views which are preva-
lent in the community. We nd some evidence that owning a radio in noncampaign areas

3The health behavior literature suggests messaging is most e ective for those where costs and bene ts
are initially relatively equally balanced (Kremer and Glennerster, 2011), and when messaging provides in-
formation that is new (Dupas 2011), individually tailored (Jalan and Somanathan 2008), provided in an
entertaining way (Bernard et al. 2015, Banerjee et al. 2015, and Banerjee et al. 2019), is delivered by a
trusted source, or increases salience (Alsan and Eichmeyer 2021, Kumkale et al. 2010).

“Head et al. (2015) describe the media landscape of Burkina Faso and its suitability for a clustered RCT.

SmCPR is the share of women who report currently using a modern contraceptive method in the survey.

5The study design and primary and secondary outcomes were pre-registered on AEA social science registry
(socialscienceregistry.org, ID: AEARCTR-0000892) and on clinicalTrials.gov, ID: NCT02714686.



shifted women to more conservative gender norms, although it did not increase their desired
fertility. Finally, households that want fewer children and are more pro-family planning may
have felt additional pressure to act in line with the behavior of their peers.

Our results are in sharp contrast to the previous literature which has stressed the role
of mass media in changing behavior by exposing more conservative rural households to the
habits and norms of urban educated communities (La Ferrara et al. 2012, Jensen and Oster
2009) and of liberal content developers (Cheung 2012) although Bengtsson et al. (2013)
nd exposure to Catholic radio reduces trust in condoms in Uganda. In our context, mass
media may make salient that most local women do not use contraception and put pressure on
women to align with the modal behavior in their media market. As with a second order belief
mechanism, learning about the views and behavior of others can change behavior without
changing preferences (Bursztyn et al. 2020). Consistent with the idea that mass media
pressurizes women to conform, we nd women who want fewer children than the median
experience particularly large falls in mCPR (-7 percentage points), without changing their
desired number of children. Men appear to be particularly vulnerable to this pressure with
very large falls in mCPR (-22 percentage points) in households where men make the decisions
on contraception. We nd no evidence that community radio spreads disinformation.

In campaign areas, the negative impact of radio access on mCPR was more than com-
pensated for by the DMI campaign. Receiving a radio in campaign areas increased mCPR
by 5.8 percentage points (+17.5%, p-value=0.031). Overall, women in campaign areas were
5.9 percentage points more likely to use modern contraception (p-value=0.046) than those in
noncampaign areas, a 20% increase relative to the control rate of 29.5%. The impact is driven
by women who already had a radio when the campaign started (+7.7 percentage points or
+26%, p-value=0.007). Clinic surveys show a 32% increase in family planning consultations
in clinics operating within 50 kilometers of campaign radio stations. Administrative data
show 11% more injectables and 21% more pills were distributed in campaign areas.

Increased knowledge and a decline in misconceptions about the potential side e ects
of modern methods appear to explain the increase in mCPR in campaign areas. Fertility
preferences do not change. Women in campaign areas were 9 percentage points (35%) less
likely to say modern contraceptive methods can make a woman sterile. Attitudes toward
family planning improved: women were 7.8 percentage points (14%) more likely to say that
\women should control the number of children they have during their lifetime". We nd the
campaign makes women substitute away from less reliable sources of information on family
planning (other women in the community) to more reliable (radio) sources.

The media campaign was most e ective for women using contraception before the cam-
paign (many are not using it consistently), women who don't want children but are not using



contraception (referred to in the family planning literature as unmet need), and women with
more information and positive attitudes toward family planning to begin with. Our ndings
are consistent with a human capital model of behavior in which women start out with biased
beliefs which they update in response to the campaign: those for whom costs and bene ts
are most closely matched initially are most likely to change behavior. They are also consis-
tent with a behavioral model in which the campaign increases the salience of contraception
for those already convinced of its bene ts but for whom attention is a barrier to consistent
use. We nd no support for the prediction of Bayesian belief models that those with least
information are most likely to be persuaded by information campaigns (Ackerberg 2003).
On a practical level, our results suggest that, despite low mMCPR, there are many women
close to the margin of contraception use in Burkina Faso and that they, rather than those
with entrenched opposition to contraception, are good targets for mass media campaigns.

Finally, we nd some evidence that increased contraception use led to reduced fertility.
Using baseline characteristics to predict uptake of contraception we nd a 3.4 percentage
point fall in births in the last year among the 25% of women most likely to increase contra-
ception in response to the campaign. Thus, while increased contraceptive use does lead to
o0 setting behaviors, including more sexual activity, the net e ect is a reduction in fertility.

As the campaign changed beliefs rather than preferences, corrected misinformation, and
mainly changed behavior among women with unmet need, the campaign is likely to be
welfare improving (DellaVigna and Gentzkow, 2010). We nd a large impact on an index
of self-assessed health and well-being (0.27 standard deviation).

We estimate that at least 37,000 additional women were using modern contraception
because of the pilot mass media campaign, suggesting an annual cost per additional woman
using modern contraception in the pilot of U$ 42.5. Under reasonable assumptions, this
annual cost dropped to U$ 7.7 when the media campaign was scaled nationwitle We
estimate this scale-up lead to 225,000 additional women using modern contraception in
Burkina Faso and roughly 10,000 fewer births a year. While rigorous data on the cost per
Couple-Year Protection (CYP) achieved through other approaches is limited, estimates range
from US$30 to USH60 (IRC 2016, Shade et al. 2013, Dulli et al., 2016, Rosen et al. 2019).

In addition to the literature on how general access to mass media impacts family planning
and the literature on delivering speci ¢ health messages through mass media discussed above,
our paper is also related to the literature on why women may not use family planning despite
the large health and economic returns and an expressed desire not to get pregnant (see Silva

"This is true independent of whether convincing women to have fewer children is welfare improving.

8The campaign was scaled up nationally in 2019 when initial results from this study became available.

®IRC (2016) is noncausal and costs provision of family planning through IRC programs. Shade et al.
(2013) and Dulli et al. (2016) have a small number of clusters and Rosen et al. (2019) is a modeling exercise.



and Tenreyro 2017 for a review). Ease of access (Miller 2010), gender norms, concerns about
side-e ects (Sedgh et al., 2014), and di erent fertility preferences between men and women
(Ashraf et al. 2014) contribute to unmet need (McQueston et al. 2012). Evidence on how
to cost-e ectively increase contraceptive uptake remains scarce (see Zakiyah et al. 2016
for a review). Our paper identi es a potentially cost-e ective, easy to scale intervention to
promote modern contraception uptake. It highlights the importance of information barriers

on potential side e ects of modern methods and that many women with positive views on
family planning can be encouraged to use modern contraception more consistently

Most closely related to our work are Kasteng et al. (2018)and Alatas et al. (2022},
the only other RCTs to our knowledge which test the impact of a health behavior mass
media campaign under conditions representative of the way people typically access média.
They nd a signi cant e ect in clinic but not household data on care-seeking for childhood
illness and no impact on their primary outcome of child mortality. Uniquely, our paper
simultaneously randomly varies exposure to mass media at a micro (household) level and
the content of mass media at a macro (radio station) level. This methodology shows promise
for future studies on the impact of mass media. Consistent with Banerjee et al. (2019), we
nd information (delivered in an engaging way) is a key channel for behavior change.

The paper proceeds as follows: Section 1 provides background on mass media and fam-
ily planning in Burkina Faso; Section 2 details the experiment design; Section 3 outlines
the radio distribution and mass media campaign; Section 4 describes the data and em-
pirical strategy; Section 5 provides results and analyses mechanisms; Section 6 discusses
cost-e ectiveness; while Section 7 concludes and outlines policy implications.

2 Context

2.1 Access to mass media and community radio in Burkina Faso

While community radio is a major source of information for many in the developing world

(La Ferrara 2016), Burkina Faso has a patrticularly localized, radio-dominated media envi-
ronment. Radio penetration is high: 68% of households nationally own a radio and 56%
of the population listens to the radio at least once a week (The DHS Program 2010). In

0Kasteng et al. (2018) randomize 14 radio stations into a child survival campaign by DMI. Using clinic
data, they nd an increase in care-seeking for childhood disease though no change in household reported
behavior or child survival. While closely related to ours, it did not include household-level variation in
campaign or media exposure.

I Alatas et al. (2022) randomized celebrity tweets promoting vaccination in Indonesia.

2|n Bernard et al. (2015), Banerjee et al. (2015) and Banerjee et al. (2019), study participants in the
treatment group were invited to screening sites to watch anedutainment movie.



contrast only 25% watch TV at least once a week. Data from our study area suggests the
average woman listens to the radio 3.2 hours a week. National stations primarily broadcast
in French (spoken by less than 20% of people in rural areas) while local radios broadcast in
local languages and have the largest audience (54% of our study population hame the study
radio station as one they often listen to).

Local radio stations rarely have explicit social agendas, and all were willing to broadcast
the family planning campaign. However, their limited resources mean they Il airtime with
messaging provided by others, music, and call-in shows. Before the campaign, news shows
(both local and national), music, and debate and call-in shows, each represent around a
quarter of total airtime at 27%, 24%, and 23% respectively (see appendix table Al and
section 4 for a description of the data). The remaining quarter is split between behavior
changes programs (mainly on health and education) (13%), programs taken from national
radios (11%), and religious shows (3%). Station records also show that community radio
content is mainly presented by men, with women speaking only 22% of the time.

Women survey data suggests their radio consumption follows a similar pattern: among
women who listen regularly to the radio, 67% listen to news shows, 55% to music programs,
54% to debate and call-in shows, 51% to behavior changes programs, and 20% to religious
programs.

While most behavior change programs carry progressive values on family planning and
contraception}!? in this context they rarely follow behavior change principles. In qualitative
interviews, local radio stations directors report that most (non-DMI) communications on
family planning tell households where they can receive contraception and reminding them
when the free contraception week is (facts most will already know). The health and economic
bene ts of family planning as well as the pros and cons of the di erent contraceptive methods
available are rarely discussed. Quantitative estimates from all radio stations in non-campaign
areas show the average radio broadcasts 31 hours of content related to family planning
annually, including 13 hours (41%) during the two annual weeks of free contraceptiéh.

Call-in shows, debates, and religious programs on community radio re ect the social
attitudes of the local community. According to local radio station directors, conservative
gender attitudes are regularly expressed either during debates or call-in shows. If mass
media provides a mechanism for learning about, or making more salient, the preferences and
actions of others in society it could lead to a reduction or increase in mMCPR depending on
the reference group portrayed in the mass media.

13Behavior changes programs are mostly co-organized with the Ministry of Health and often involve com-
munity health workers.

1 Appendix table A2 shows detailed data by radio station in non-campaign areas with a description of all
programs related to family planning annually.



2.2 Fertility and modern contraception

Burkina Faso is one of a band of high fertility Sahelian countries in West Africa whose
population has doubled in the last 25 years. At the start of the campaign, it had a total
fertility rate of 5.4 children born to each woman, an mCPR of 21.5% and 24.2% of women
did not want to get pregnant, were in partnerships but were not using contraception ie had
unmet need (PMA2020, 2016). Women are primarily using implants (42% of users in 2016),
injectables (29% of users) and pills (11% of users). Only 10% of users, mainly in urban areas,
use male condoms. Similar fertility, mMCPR rates, unmet need and contraceptive method mix
can be found in many low-income settings in Africd The desire for large families, and male
control over a woman's fertility is thought to have its roots in African societies lineage-based
systems. If fertility preferences re ect long term historic drivers information might not be
e ective in changing behavior, something we test in this papef

Mass media and mass media campaigns are most likely to change behavior if they: address
a widely held misconception; target those who are close to indi erent; have high intensity
and are delivered in an entertaining way. Messages to promote contraception will only be
e ective if women can access contraception.

3 Experimental design

To estimate the impact of access to status quo mass media, we distributed radios to a random
subset of women who did not have access to radios in non-campaign areas in 2017. Using our
baseline survey data, we identi ed 1,444 households (1,633 women) in noncampaign areas
who had no radio in the household and randomly allocated 50% to receive a radio.

To measure the impact of the radio campaign, we ran a clustered randomized design
implemented at the radio station level as well as an individual level experiment giving radios
to those without radios in campaign areas. Sixteen local radio stations were randomly

15Rates are similar for most countries in Africa for which similar high quality PMA2020 data is available:
Ivory-Coast (fertility rate of 4.8, mCPR of 21.8%, and unmet need of 25.1%), Ethiopia (4.5, 27% and 16%),
Ghana (4, 21.7% and 23.5%), Niger (7.1, 19% and 21%), Nigeria (5.5, 15% and 20%), and Uganda (5.2, 28%
and 24%).

181n the literature in demography, Caldwell and Caldwell (1987) argue that many traditional religious
belief systems in Sub-Saharan Africa (such as the cult of the ancestors) are pronatalist and centered on the
continuation of the family line. Continued fertility is associated with virtue and wealth while reproductive
failure, family planning and contraception are associated with punishment and evil. Bongaarts and Casterline
(2013) nd that the ideal family size in Sub-Saharan Africa is higher than in other part of the world, even
when controlling for development level. It provides some empirical support for the idea that the fertility
transition might be slower in Africa and family planning policies less e ective.

"The randomization was conducted in the o ce using STATA and was strati ed on the following variables:
village, using modern contraception at baseline, and ever attended formal education.



allocated between a treatment group (eight stations) where the media campaign took place
and a control group (eight stations) where regular programming continued. These 16 stations
were selected because of their large audience and very localized coverage areas, which reduces
the risk that someone in a control area listens to a treatment station. All stations contacted
for the study agreed to broadcast the campaign if selected into treatment. Figure 1 shows a
map of Burkina Faso with the estimated broadcast coverage areas of the 16 radio stations.
The few small areas where coverage overlaps were excluded from the study. While Burkina
Faso is uniquely suited to an RCT on radio campaigns, 16 is the maximum number of stations
with su ciently distinct coverage areas and high market penetration to include in the RCT
(Head et al. 2015). Of the 1,343 households found to have no radio at baseline in campaign
areas, half received radios for all the women in those households.

A small number of clusters creates two challenges: there is a reasonably high probability
that balance across treatment and control clusters will not be achieved by random chance
(Kasteng et al. 2018, who ran a previous radio station RCT in Burkina Faso encountered
this problem); and statistical power is low. To address these two issues, we used pairwise ran-
domization strati ed on baseline levels of our primary outcome (MCPR)® We also selected
our study sample in each cluster so that it was representative (on key characteristics) of the
entire sample rather than representative of the cluster. This reduced the chance of being
unbalanced between treatment and control, reduced variation, and thus boosted statistical
power (for more detail see section 5). In planning our strati cation, we prioritized balance
on the women's survey over balance on administrative data.

The two-level randomized design allows us rst to measure the impact of increasing expo-
sure to mass media in areas where regular programming continued as usual, for households
with no radio at baseline. It also provides two di erent identi cation strategies to measure
the impact of DMI radio campaign: by comparing women who received a radio to women
who did not in campaign areas, and by comparing all women living in campaign areas with
those in noncampaign areas. Only the second strategy faces the challenge of few clusters.

4  Program implementation

4.1 Radio distribution

The 1,557 women (in 1,397 households) who did not have a radio at baseline and were ran-
domly identi ed by the research team to receive a radio in both campaign and noncampaign
areas were tracked by DMI employees. 1,130 were found and presented with a radio be-

8The randomization was conducted in the o ce using STATA.



tween March and June 2017. The impact of radio distribution is therefore measured after
1.5 years. Of those targeted to receive a radio, 28% did not receive it. During this period of
the year, many women travel to other villages where they have elds and are growing crops
and absence from the village was the main reason women did not receive radios. The radios
o ered by DMI use solar energy to enable regular use for those without electricity or money
to buy batteries. The radios cost U$ 13, leaving little room for a meaningful direct income

e ect one-and-a-half years after distribution.

To encourage women to keep the radio for themselves, they were told that DMI would
come back after some time to their village, and women who still had their radio would be
eligible for a lottery for a small cash prize (around U%3.5). The lotteries were organized
following the endline. Ninety ve percent of women who received a radio and were success-
fully interviewed during the endline still had their radio: 62% of radios were still functioning
properly (conditional on women having the radio). While the radio distribution targeted
women, radios can also be listened to by men in the same household.

4.2 The radio mass media campaign

The mass media campaign was implemented by DMI, a non-governmental international
organization specialized in TV and radio mass media campaigns. It followed tt@aturation
+" approach developed by DMI (see Murray et al. 2015, for more details):

" Saturation: Broadcasting messages 10 times per day on market-leading radio stations,
using 90-second spots in local languages. In addition, three one-hour interactive phone-
in programs are broadcast per weeR. This sums up to 195 hours in total for the
campaign per year. In comparison, radio stations in non-campaign areas dedicated on
average 31 hours per year (Appendix table A2).

Science: Use qualitative research to understand the values, motivations and infor-
mation gaps of the target audience through formative research, pre-testing, feedback
research and regular visits to rural villages in all areas targeted by the program.

Stories: stories are designed to craft the emotional climax of the moment of decision
where protagonists must either overcome the obstacles or revise their goals. They
are focused on crucial barriers to behavior change, as identi ed by formative research.
Misinformation was particularly targeted2°

1®Radio stations were closely monitored by DMI who provided recordings of the short spots and detailed
scripts for the interactive programs which were implemented jointly by radio station employees and by one
actor (usually a woman) hired by DMI.

20For example, DMI used a recurring ctive person played by an actor and called \Commandant Zabra"
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The campaign thus re ected key ndings from behavior science: saturation coverage
ensured high salience; qualitative research ensured programming provide information not
known to listeners on which they could act; and the stories presented information in an
entertaining way which has been found to help absorb information (Banerjee et al. 2019).

Most radio stations broadcast from 6am to 11pm or 119h per week. DMI content was
broadcast for 4h45min a week or 4% of total content. However, DMI broadcast most of its
content during 4 hours of peak listening time in early morning and evenings which represent
the overwhelming majority of listener time?* DMI content is 17% of peak listening time.

Comparing radio content before and after the campaign (based on station logs) shows
that airtime on behavior changes programs focusing on women's health and family planning
more than tripled from 3% to 11% of total peak airtime (gure 2)?> The DMI campaign
primarily crowded out debates and call-in shows which decreased from 19% to 11% of peak
time content. The proportion of peak time during which women present increased from 21%
to 27% with the campaign (see appendix Table Al for more details).

The main potential barriers to modern contraception uptake identi ed by DMI's for-
mative research included information on the di erent available modern methods (implants,
injectables, condoms and pills), concerns about side e ects including infertility, information
on the bene ts of birth spacing, gender norms and the idea that family planning is a joint
responsibility. Examples of stories from the campaign are available on DMI's websffe.

The mass media campaign ran from June 2016 until December 2G18To limit the
incidence of power outages, the 8 treatment radio stations also received new solar systems
so they could broadcast with no interruption. However, power outages were rare in non-
campaign areas, and we show in the results section that radio listenership was similar in
campaign and non-campaign areas suggesting limited overall e ect of these solar systems.

5 Data and empirical strategy

Four sources of quantitative data are used to assess impact: radio station logs, surveys of
women, surveys of clinics close to surveyed women, and administrative data on all clinics in

who regularly made fake calls to express some widely prevalent misinformation about contraception. This
was used to start a discussion and combat the misinformation in a structured way.

2L At baseline, 73% of women listening regularly to the radio reported listening in the evening and 29%
early in the morning. Only 8% and 12% reported listening at noon and in the afternoon respectively.

22This does not include DMI's short spots (1h45min per week in total) broadcast during and in-between
other programs.

Zhttps://Iwww.developmentmedia.net/burkina-faso-family-planning-rct.html

24In one cluster in the north, the campaign had to be stopped after 6 months for security reasons. This
cluster was kept in the study sample and all analysis was intent to treat.

11



the study areas?®> Appendix gure Al presents a timeline of program and data collection.

5.1 Radio station logs

Study radio stations provided detailed logs on programming during a typical week, before
and during the DMI campaign. Noncampaign stations provided similar information for the
study period (2016-2018%° We classi ed all content into the following categories: local and
national news shows, music, debates and call-in shows, behavior changes programs, programs
taken from national radio, and religious shows. For a third of programs, station logs were not
su cient or unavailable and radio sta made the classi cation. We de ned behavior change
programs as programs designed explicitly to change some behavior. When a program could
be classi ed as belonging to two di erent categories, each category was allocated 50% of the
program duration (see appendix A for details). Radio stations also provided information on
the gender of the person presenting each program.

5.2 Survey data

The sampling strategy for our women's survey was designed to ensure balance and maximize
statistical power given our small number of clusters. First, we randomly selected 16 villages
per cluster (252 villages in total) among all villages with less than 1,500 inhabitants, located
between 5 and 50 kilometers from our sample radio stations, not connected to the electricity
grid, and within 5 kilometers from a health center. The objective was to select villages
where television access is limited (no electricity) and thus radio listenership high, and where
supply of modern contraceptive was not a major barrier to use. While we lost some external
validity by selecting rural villages near clinics, our survey data is still representative of 1.4
million inhabitants or 7.5% of the total population of Burkina Faso in 2018 according to
census data. As discussed below, our administrative data is more representative.

Second, we selected 7,515 women in these villages in a way that makes our 16 clusters as
similar as possible on key characteristics. To do that, we created strata of women with and
without education and with and without radio access and sampled women within each cluster
proportionally to their share in the overall sample populatior?” This involved over-sampling
educated women in clusters with few educated women and under-sampling educated women
in clusters with many educated women. We used a similar strategy to harmonize average

25|n addition, qualitative data were regularly collected before and during the program for monitoring
purposes and to inform quantitative questionnaire design.

260ne campaign station stopped working with DMI due to security concerns and did not provide data.

2TWe used data from a household listing survey implemented before our baseline survey.

12



distance to a health center across clusters. As a result, our 16 clusters look more similar in
our nal women sample than in our initial listing (see Appendix B for more details).?®

We surveyed all clinics \o cially” in charge of the 252 villages sampled for the women
survey as well as any clinic identi ed by village chiefs or respondents: a total of 461 clinics.
The external validity of this sample is slightly stronger than that of the women's survey
because it includes women who live more than 5 miles from the clinic or in urban areas.

Baseline survey data on the 7,515 women, 252 villages and 461 clinics were collected in
April-June 2016 with a follow-up survey in November-December 2018. The follow-up rate is
89.5% for the women's survey and 97.6% for the clinic survey (balanced by treatment group,
appendix Table A3)2° Because of security concerns, 11.5% of endline surveys had to be
conducted by phone (balanced by treatment and control).

At baseline, women in our sample were on average 30 years old, 83% were married, 20%
had ever been to school and 47% were generating income (Table 1, column 5). Women lived
on average 4.5 kilometers from a health center and 23% were using modern contraception.
This is close to the average found in the nationally representative PMA2020 survey conducted
in 2015 (21.5%). Women using a modern contraceptive relied primarily on implants (11%),
injectables (8%) and oral pills (2%). All other methods together represented less than 1%.
Women with no radio in their household at baseline have similar age, marital status, number
of pregnancies and distance to the nearest clinic than those with access to a radio. They are
however slightly (but signi cantly) less likely to use contraception (22% vs. 25%), to have
ever attended formal school (17.5% vs. 20%) and to generate income (43% vs. 47%).

Observable characteristics are well balanced on the post-attrition sample across all the
di erent treatment and control groups (Table 1).

5.3 Administrative data

We use monthly administrative data provided by the Ministry of Health in Burkina Faso for
the period January 2014-December 2018. This data comes from monthly reports sent from
all clinics to health districts and contains monthly counts of six methods of contraception
sold in health centers (male condoms, female condoms, implants, injectables, intrauterine
devices, and pills). We analyze data from all health centers located within the estimated
broadcast area (50 kilometers) of each study radio station. This generated a sample size
of 838 health centers (461 of which overlap with our clinic survey sample) with data for

28We nd similar results when we reweight to account for this sampling strategy (appendix Table A4).

2%Due to increased security concerns in 2018 in the northern and eastern parts of Burkina Faso, it was not
possible to send surveyors to 32 sample villages. In these villages shorter interviews focusing on the most
important outcomes were conducted over the phone: 11.5% of women and 5% of clinics were surveyed over
the phone. These rates are similar in treatment and control groups.
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60 months. The external validity of this sample is stronger than that of the survey sample
because it includes health centers located in urban areas and rural villages with electricity.
According to census data, 5.1 million people in 2018 were living in areas covered by our
administrative data or 27% of the total population of Burkina Faso.

In line with our pre-analysis plan, we show results for implants, injectables and pills (less
than 1 of women reported using another modern method). However, implants are mainly
provided through NGOs rather than clinics® and we therefore focus in our analysis of clinic
data on injectables and pills. Before the program started, health centers in our sample were
distributing an average of 25 injectables, 15 packs of oral pills and 6 implants every month.

5.4 Empirical strategy

To estimate the impact of receiving a radio in both noncampaign and campaign areas, we
estimate the following equation, on the sample of women eligible for the radio distribution
intervention (i.e. women who had no radio at baseline):

Yin = by + byRadion + X2+ ", (1)

whereYj, is the outcome of woman in householdh measured at the follow-up survey
and Radio; an indicator for being assigned to the radio distribution intervention. by is
the coe cient of interest and gives the impact of been assigned to the radio distribution
intervention. We cluster the standard errors at the household level (at which the radio
intervention was randomized). We estimate equation (1) separately for women living in
noncampaign and campaign areas.

To analyze the impact of the mass media campaign within our women and clinics survey
samples, we use the following speci cation:

Yj = o+ iTreat + X 0+ " (2)

whereY;; is the outcome variable of women (or clinic) i living (or operating) in cluster j
measured at the follow up surveyT reat; is an indicator for being assigned to the treatment
group. X 2is a vector of control variables that includes strata dummy variables (one dummy
variable for each pair of clusters used for the randomization) and a dummy variable equal
to 1 if the data were collected over the phone (instead of in-person}; is the error term
clustered at the radio station level. ; is our coe cient of interest and gives the e ect of
living in an area assigned to receive the mass media campaign. To account for the small

3ONGOs o ering family planning services (including implants) are operating near 58% of the clinics in our
survey sample.
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number of clusters, we implement the wild bootstrap procedure proposed by Cameron et al.
(2008) with 2,000 replications to calculate p-values of the test; = 0. For women survey
data, we estimate equation (2) separately for the whole sample and for women who had
access to a radio in their household at baseline.

As a robustness check, we also estimate equations (1) and (2) with additional control
variables selected using post-double selection lasso Belloni et al. (2014). This is a disciplined
way of selecting baseline control variables that are strong predictors of both future outcomes
and treatment status, which can improve precision and help account for imbalances due to
chance or caused by selective attrition. Since the results (available in appendix table A5)
are virtually identical and the precision not signi cantly better, we stick to our original plan
and focus on results from estimations of equations (1) and (2).

Finally, to estimate the impact of the media campaign on the number of contraceptives
distributed using monthly administrative clinic data, we use a di erence-in-di erence strat-
egy with clinic and time xed e ects. This speci cation takes advantage of the high-frequency
dimension of the database which spans 60 months and starts 2.5 year before program start:

Yit = o+ iTrea Post+g+ +"j 3)

whereY;;; is the outcome variable for clinia in time t in clusterj. Treat; takes the value 1
if the clinic is located within 50 km of a treatment radio station and 0 if the clinic is within 50
km of a control radio station. P ost, takes the value 1 in all time periods after the start of the
media campaigns (April 2016 onward)g; are clinic xed e ects, and ; are time-period xed

e ects. The standard errors,"j; are clustered at the radio station level. ; is our coe cient
of interest and provides the average intent-to-treat estimate of the treatment e ect. P-values
of the test ; = 0 are calculated using wild bootstrap with 2000 replications.

6 Results

6.1 First stage: did the radios and media campaign reach
women?

The endline women's survey shows the radio distribution and campaign reached targeted

women (Table 2). In noncampaign areas, 55% of women had access to a radio in their
household, 87% often listened to the radio (an average of 2 hours a week), and 60% listened
regularly to the study radio station3! The radio distribution doubled the chance there was a

31Many women did not know the name of the stations they are listening to suggesting this is a lower bound
of the share of women listening to the study radio station.

15



radio in the household from 32 to 68 percent in noncampaign areas and from 34 to 68 percent
in campaign areas. The chance a woman had her own radio increased even more: from 4
to 56 percent in noncampaign areas and 1 to 64 percent in campaign areas. On average,
women who received radios reported listening to the radio over an hour more per week in
both campaign and noncampaign areas roughly doubling their exposure to mass media.

For those not receiving a radio as part of the experiment, the media campaign had no
e ect on radio access, radio ownership, amount of time spent listening to the radio or the
likelihood a woman listened regularly to the study radio station (Table 2, column 6). The
media campaign did change the type of programs women listened to. The share of women
who listened to a behavior change program on the radio in the last week increased from 13%
to 23% in campaign areas (p-value = 0.00%), the likelihood a woman had ever heard of
family planning on the radio or had heard of family planning in the last month rose from
76% to 97% (p-value = 0.02) and 63% to 80% (p-value=0.003) respectively. Consistent with
our data on radio content, we nd negative (but not signi cant) point estimates on the
share of women who listened to debates and call-in shows (-2.2 percentage points), to music
(-5 percentage points), and to religious programs (-2.2 percentage points) in the last week.
Even in noncampaign areas, a large share of women regularly heard of family planning on
the radio suggesting the main e ect of DMI's media campaign was on the intensive margin
(i.e. listening more often) as well as the quality of the programming, rather than on the
extensive one (ever hearing family planning content).

6.2 Impact of mass media on information, behavior and
preferences

Those who received a radio in noncampaign areas reduced their modern contraceptive
prevalence rate (mCPR, our primary prespeci ed outcoméj by 5.2 percentage points (p-
value=0.039, Figure 3) compared to women who did not receive a radio. The use of implants
fell particularly sharply (Table 3, column 2).

La Ferrara (2016) points to two channels by which access to mass media could change
behaviors: providing information/misinformation which could change believes and by chang-
ing preferences/attitudes. We pre-registered six families of outcomes measuring knowledge,
attitudes and perception of family planning and contraception, and calculated standardized

32When applicable, all reported p-values are computed using the wild bootstrap procedure.

330ur primary pre-speci ed outcomes include total contraception use (modern and e ective traditional
methods) as well as mCPR. We focus on mCPR because this outcome is more widely used in the family
planning literature and very few women in our context report using a traditional method. Results on total
contraception use are similar and also presented in Table 3.
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z-scores for each family following the methodology in Kling et al. (2007).Coe cients are
then measured in percentage of the control group (all women in noncampaign areas) standard
deviation (see appendix A for the de nition of all variables included in the indexes).

Despite being more likely to have heard about family planning on the radio and to
have listened to behavior change programs (an increase of 19 and 17.5 percentage points
respectively, Table 2), radio distribution in noncampaign area did not change results for
our knowledge indexes: knowledge about family planning or knowledge of di erent methods
(Table 4, column 2). On the ip side, greater access to mass media, including call-in shows,
did not increase the level of misinformation in the community. For example, the number of
women who believe contraception can make a woman sterile remained unchanged.

The status quo radio messaging on family planning may not have led to more contra-
ceptive use because it did not conform to what we know about e ective behavior change
communications: it did not use entertainment and drama as a way to help people absorb
messages and it did not provide new information or tackle misperceptiofss. Instead, it
mainly provided information about weeks when contraception was free, information that
most women already knew®

Access to mass media in noncampaign areas did not change the index on family planning
attitudes, including the attitude to birth spacing or desired number of children (Table 4,
column 2). Women who received radios in noncampaign areas did report less liberal gender
attitudes | for example, women were 3.6 percentage points (5%) more likely to agree with
the statement that \a man is superior to a woman" and 4.6 percentage points (17%) more
likely to agree with the statement \Boys should have more opportunities and resources for
education than girls" | although the result does not survive multiple hypothesis testing
(g-value=0.14). There was no change in an index of women's empowerment which measured
working outside the home and decision making within the family.

34All indexes use a list of pre-speci ed variables re-coded so that more positive values mean more knowledge
or more positive attitudes. We created a z-score for each variable by subtracting the mean and dividing by
the standard deviation of the variable in the control group. Finally, we compute the average of all variables
composing the index and standardize this average using the mean and standard deviation of the control
group.

35Unlike some other governments, the Government of Burkina Faso at the time was a strong
proponent of promoting access to family planning as outlined in the Ouagadougou Partnership
https://partenariatouaga.org.

36According to radio station directors, most of the o cial communication on family planning in non-
campaign areas is concentrated around the two weeks of free contraception (one in April/May and one in
November every year) and focuses on informing women about where they could nd free contraceptives
during these two weeks. The advantages of family planning and the pros and cons of each method are rarely
discussed on control stations.
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6.3 Why did giving radios in honcampaign areas reduced
contraception use?

Unlike the catholic stations studied by Bengtsson et al. (2013) dfox News studied by
DellaVigna and Kaplan (2007), the community radio stations in the study did not have a
conservative, anti-family planning agenda: all noncampaign radio stations agreed to host
the DMI program after the end of the study. The nding that belief in misinformation

did not rise with access to community radio supports this view. However, men dominate
programming in these stations and 17% of peak time content in control radio stations was
call-in shows and debates in which the norms and views of the local community were voiéed.
Qualitative interviews with station managers revealed that contraception would come up in
these debates and call-in shows and radio hosts reported feeling ill-equipped to respond to
guestions and debate about contraception.

Previous literature showing positive e ects of mass media on family planning has stressed
the role of \innovation"” whereby less educated, poorer, rural women are exposed to more
progressive norms of urban educated media consumers (La Ferrara et al. 2012) or progressive
content providers (Cheung 2012). If local community radio simply re ects the norms of the
society it serves, it is likely to provide less \innovation" of this kind. Indeed, by making
the modal behavior of a community more salient, it can change behavior of those diverging
from the mode. While in some ways we would expect people to know what their neighbors
think, family planning is a private behavior, often considered as a sensitive topic. With 68%
of the community not using contraception, converging to the mode in our case would lead
to a reduction in contraception. In other words, the same mechanism of convergence to the
modal behavior of the media market could explain the increases in contraception observed
in previous studies of mass media access and our results.

Consistent with this hypothesis, women whose ideal number of children is below median
at baseline | ie those out of line with community norms | see a large fall in contraception
use (-6.8 percentage points, Table 5 column 2). Those with above median preferences see no
signi cant change (the di erence between the two groups is signi cant). With no change in
fertility preferences, greater exposure to community radio appears to put pressure on those
wanting to control their fertility to not act on that desire. *® There is evidence that men are

87The gure 2 also shows that non-campaign radio stations broadcast on average more religious shows (8%
against 1% in campaign areas) than campaign stations. However, this imbalance in radio content cannot
explain our results. Indeed, the di erence is coming from only one radio station broadcasting much more
religious shows (38% of its peak time), and the overall negative e ect of giving radios in non-campaign area
is not driven by this radio station. The point estimate for the impact of radios on contraception use for
women living in the broadcasting area of this radio is close to zero and not statistically signi cant.

38\Women with unmet need at baseline who received a radio experience a 9.4 percentage point fall in mCPR
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particularly susceptible to this with mCPR falling 22 percentage points in those households
where men made contraceptive decisions at baseline compared to households where women
decide where mCPR fell 2 percentage points (p=0.07, Appendix Table A6).

There is some evidence that access to mass media went further than simply coordinating
listeners onto modal behavior. Gender attitude scores became more conservative not just
for those above the median at baseline but across the board (although the fall does not
survive multiple hypothesis testing). This may be explained in part by the male dominance
of radio content | with 83% of peak airtime hosted by men (this falls to 73% in campaign
areas). In addition, in qualitative interviews, conducted with directors of radio stations in
5 out of the 8 non-campaign areas consistently revealed (in all interviews) that radio call-
in shows and debates provided a platform for and ampli ed conservative gender attitudes
found in some parts of the population with, for example, callers expressing negative attitudes
towards women who use contraceptio#. Thus, even though radio stations did not have an
explicit conservative agenda they appear to have reinforced patriarchal views common in the
community. This may have reinforced the pressure on women who wanted to control their
fertility in campaign areas not to act on this preference and on men not to permit them to.

6.4 Impact of mass media campaign on mCPR

6.4.1 Women survey data

Figure 3 presents results for three comparisons that allow us to assess the impact of the
mass media campaign on mCPR. We compare those who did and did not receive a radio
in campaign areas; all women in campaign vs all women in noncampaign area; and women
with radios at baseline in campaign and noncampaign areas. All three provide consistent
results. Women living in areas targeted by the media campaign who received a radio, were
5.8 percentage points (p-value=0.030) more likely to adopt a modern method relative to

women who did not receive a radio. The DMI campaign was therefore able to overcome the

compared to their equivalents who did not receive a radio.

39Examples of quotes from interviews in ve di erent regions are: \During broadcasts with health district
agents, listeners stated that a woman's body is sacred in Dagara country, and no one has the right to touch a
woman's private parts, even if it is for a contraceptive method: ; \ During an interactive show, listeners often
call to condemn family planning practice which has no bene t according to theri.; \During an interactive
program, listeners spoke out against Marie Stope International's practice of o ering implants free of charge
and demanding payment to remove them. For these listeners, the fact of o ering these methods to students is
a desire to incite to debauchery and to encourage women to be unfaithful,'\During the interactive programs,
listeners recalled that the woman, in the tradition, does not have the right to decide to adopt a method without
the consent of the man."; \During a discussion with health district workers, some listeners argued that family
planning is bad because it is practiced on young girls and students by Marie Stope International.”
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negative impact of mass media in general and generate an increase in contraceptive*tise.

When we compare outcomes in campaign and noncampaign areas for the whole sample,
we nd the mass media campaign increased mCPR, by 5.9 percentage points (intention
to treat estimate, p-value=0.046). This corresponds to an increase of 20% relative to the
control group mCPR of 29.5%. The point estimates for each individual method are positive
(and imprecise) suggesting that change in behavior is spread across several methods (Table 3,
column 6). We nd similar results on the share of women willing to use modern contraception
in the future or who used a modern method during their last sexual intercourse and when
we include e ective traditional methods (abstinence, rhythm, and withdrawal). The impact
is thus driven by an increase in contraception use and not a substitution away from other
forms of contraception.

As expected, the impact is larger (although not signi cantly) on the sub-population of
women who already had a radio at baseline (Figure 3) for whom the prevalence rate of modern
contraception increased from 29.1% to 36.8% (p-value=0.007). There is no signi cant impact
on those without a radio at baseline suggesting limited spillovers (bars 1 and 3 of Figure 3).

The negative impact of the radio distribution in noncampaign areas and the positive
treatment e ect of the mass media campaign took place at a time when mCPR was rising
rapidly: from 23% in the baseline survey to 29.5% in the endline survey. This nding is
consistent with data from the nationally representative survey PMA2020, which nds an
increase of MCPR from 21.5% in 2016 to 27.3% in 2018 (30.7% for women in union). Other
countries in sub-Saharan Africa in the PMA 2020 sample experienced similar increased in
MCPR during the same period (see discussion in section 6.4).

6.4.2 Clinic survey and administrative data

Clinic level data on the number of family planning consultations and the number of modern
contraceptives distributed provides a validity check on women's self-reported contraception
use from surveys. To account for the large number of zeros and large outliers in the admin-
istrative data,** we implement three (preregistered) strategies. First, in all speci cations,

4OReceiving a radio in noncampaign areas reduces contraception use by 5.2ppt while the campaign (as
estimated by comparing campaign and noncampaign areas) increases contraception for those with a radio by
7.7ppt. Adding the two coe cients suggests the combined e ect of receiving a radio in campaign areas would
be +2.5ppt which is within the con dence interval of the experimentally estimated e ect of the combined
intervention of giving a radio and the campaign.

41The administrative data contains a high proportion of zeros across all contraceptive methods. Zeros
usually represent no distribution during the month but could represent missing values if the clinic did not
le a report or the district did not enter the data. Anecdotal evidence also suggests that because these data
are gathered on a quarterly basis, some districts sometimes allocate all the contraceptives distributed during
the quarter to one month and report zero for the two other months. In addition, this data includes large
range of values for contraceptives sold, high variation from one month to another and some extreme outliers.
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we top-coded our outcomes at the 99th percentile. Second, in some speci cations we use
logarithmic (for family planning consultations) and inverse hyperbolic sine (IHS) transfor-
mations of the outcomes (for contraceptives distribution? Finally, we smooth the highly
variable administrative data by using quarterly and six-month averages as our outcome vari-
able. This smoothing addresses the concern that several months-worth of contraceptives are
reported at one time with zeros reported for other months. Some of the zeros may re ect
missing data which would attenuate our results.

Both clinic survey and administrative data give results that are consistent with a large
impact of the mass media campaign on modern contraception uptake (Table 6). Using clinic
survey data (Panel A), we nd the campaign increased the average number of family planning
consultations from 31 to 45 in October (p-value=0.048) and from 60 to 71 in November 2018
(p-value=0.203)#® The number of injectables distributed in October increased from 27.5 to
39 (p-value=0.198) and the number of pills from 16.3 to 32 (p-value=0.094). We nd similar
results using administrative data (Panel B)}* Health centers located in treatment areas dis-
tributed on average 2.6 more injectables (+11%, p-value=0.02) and 3 more oral pills (+21%,
p-value=0.2) per month in our preferred speci cation using data aggregated quarterly. Ap-
pendix gure A3 provides graphical evidence supporting the parallel trends assumption for
injectable and oral pills. P-values for the test that all pre-treatment period dummies are
jointly equal to zero are 0.389 and 0.693 for injectables and oral pills respectively.

The impact for implants is positive and imprecise in both survey and administrative
data. Administering implants require specialized personnel and implants are therefore usu-
ally distributed by NGOs and thus not included in clinic registers. NGOs, operate near
71% of the clinics of the control group according to our survey data and 65% of clinics in
treatment areas (p-value of the dierence = 0.128). Marie Stopes International, the main
distributor of implants in Burkina Faso may have targeted control areas because they had
lower contraceptive uptake. This would bias down our estimate of the campaign impatt.

All point estimates from clinic surveys and administrative data have con dence intervals

This likely re ects variation in size of clinic, variation in price (for two weeks each year all contraception is
free), and possible variability of contraceptive distribution.

42The IHS transformation is de ned by log(y +(y?+1) **2). It helps address data that includes many high
values while still allowing for zeros. This transformation is approximately equal tolog(2y) or log(2) + log(y)
and can be interpreted as a logarithmic dependent variable. Since writing our pre-analysis plan the technique
has become less popular because it is hard to interpret results but we include results for completeness.

43November is a special month because it includes the week of free contraception. Many contraceptives
are distributed during this week. Clinic registers are often incomplete in November as many clinics record
contraceptives distributed during the week of free contraception in separate registers.

44The coe cient using administrative data is smaller but not signi cantly di erent from that found using
data from the women's survey.

45Discussions with Marie Stopes International suggest they were initially di erentially targeting our control
areas. Once they learned about the study, they agreed to work similarly in both treatment and control areas.

21



that include the 20% increase in contraception use we nd using women survey data.

Finally, very few clinics in our survey sample were out of stock of contraceptives in the
two months before the survey (1.2% were out of stock of pills, 1.7% of injectables and 2.7%
of implants)*® with no signi cant di erence between campaign and noncampaign areas. This
suggests increased demand, rather than a supply response is driving our results.

6.5 Mechanisms for media campaign impact

6.5.1 Is the media campaign changing beliefs or preferences?

A mass media campaign could change behaviors through two key mechanisms: providing
information which changes beliefs or by changing attitudes/preferences (La Ferrara 2016).
Distinguishing these mechanisms is critical for drawing welfare conclusions (DellaVigna and
Gentzkow 2010). We study mechanisms using six pre-registered standardized indexes mea-
suring knowledge, attitudes and perception of family planning and contraception (de ned in
section 5.2 and detailed in appendix A).

The mass media campaign increased the knowledge of contraception index by 0.29 stan-
dard deviation (p-value=0.000) in our radio station level speci cation (Table 4, column 6).
This result is driven by a large reduction in the share of women believing modern contracep-
tion can make a woman sterile (from 26% to 17%, p-values=0.002) or cause sickness (from
38% to 30%, p-value=0.016). Women in treatment areas are also more likely to have ever
heard of injectable and oral pill methods. Not only does the media campaign provide reliable
evidence on contraception delivered in an entertaining way and from trusted sources, there
is some evidence that it substituted for other sources of information on family planning. We
nd a 24.5 percentage point increase in the number of women citing the radio as a source of
information on contraception and a 9.5 percentage point decline in those citing other women
in the village as a main source of information on contraception in campaign areas (Table
A6). The low reliance on other women for contraceptive knowledge in campaign areas helps
explain our result that there was no spillover of the campaign onto women without a radio
in campaign areas. The campaign also improved attitudes toward family planning, driven
by increases in the share of women who think that \women should control the number of
children they have during their lifetime" (from 55% to 63%).

Changes in fertility norms and attitudes toward contraception were small and not sig-
ni cant including on questions such as \it's embarrassing to buy a contraceptive”, \using a
contraceptive is a sign of not trusting your partner”, as well as on women's or husband's (as
declared by the women) ideal number of children and time between two births.

46This is consistent with PMA 2020 which nd supply is not a major issue in most of Burkina Faso.
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We nd no signi cant impact of the campaign on other pre-speci ed secondary endpoints
(indexes of gender attitudes and women's empowerment) or on domestic violence. Those
given a radio in campaign areas do not become more conservative in their gender attitudes,
possibly because call in shows that can express conservative values are squeezed out of prime
time by DMI programming. Data from the radio distribution experiment in campaign areas
(Table 4 column 4) and from women with a radio at baseline (column 8) provide additional
evidence that knowledge about contraception is the main mechanism through which the
mass media campaign impacted behavior. Both show strong changes in the family planning
knowledge index (0.133 and 0.31 respectively) and no changes in fertility preferences.

6.5.2 Who changes behavior and implications for models of persuasion?

Human capital models suggest that people adopt a health technology, such as contraception,
if the net present value of expected bene ts outweigh the expected costs. Communication
only increases adoption if it changes beliefs of expected bene ts or costs (for example by
reducing the perceived likelihood of negative side e ects of contraception). Those most
likely to change behavior are those closest to the margin of adoption before the intervention.
Inconsistent adopters are likely to be at this margin.

In Bayesian belief models, the consumer's level of certainty about their priors matters:
the weaker the priors the more weight is given to credible new information and thus the
more likely communication is to impact behavior. Under these models, communication is
most e ective in persuading those with least knowledge of a product including those who
have never used it before (Ackerberg 2001, 2003 and Dupas 2014). Under Bayesian models
priors are updated more if the messenger is credible.

In behavioral models, mass media can persuade people to change behavior even if they do
not change their beliefs or their preferences (DellaVigna and Gentzkow 2010, Mullainathan
et al. 2008). Reminders and increases in salience can lead people to adopt a behavior they
want to adopt but undertake only inconsistently because of constraints on their attention.
While there is empirical evidence that preferences are malleable, we do not discuss these
models here because we nd no evidence of changes in preferences in our context.

We examine these alternative hypotheses by estimating equations (1) and (2) separately
for women with di erent baseline characteristics on ve dimension$’ use of contraception,
age, level of information on modern contraception, desired fertility and who in the household
decides on contraception us®.

47 Alternatively, we could have looked at impact heterogeneity by interacting the heterogeneity variable
with the treatment dummy in equation (1) and (2) in a simple regression. This method gives similar results.
We choose our method because it allows us to keep the same table format.

48These variables were not pre-speci ed but randomization was strati ed by baseline contraception use.
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We nd strong evidence for inconsistent use of contraception (Table 5, column 6). Nearly
half (48%) of women who were using modern contraception at baseline are no longer using
it at endline suggesting these women are close to indi erent about adoptidh. (increased
from 28% to 33%, p-value=0.005) but no e ect on women who declared no unmet needs at
baseline. Combined with the nding that the campaign increases the accuracy of beliefs (by
addressing misconceptions that contraception caused sterility for example), this suggests the
program was welfare improving, whether or not we take a stand on the welfare bene ts of
increasing women's preference for contraception.

The evidence of inconsistency in contraceptive use and the large program impact on
women who were using contraception at baseline is also consistent with a model of limited
attention where women want to use contraception but forget and the campaign increases
the salience of contraception. The structure of the campaign|with frequent messages over
2.5 years and the focus on engaging programming|was well adapted to in uence behavior
through this mechanism. The salience mechanism does not require a change in beliefs of the
kind observed in this study. However, it is plausible that the two are complements: that
a change in beliefs has more impact on behavior if it is more salient and/or delivered in a
more engaging way: Bidwell et al. (2020) nd supportive evidence for this hypothesis.

The media campaign impact was also larger for women older than 22 years old at base-
line and for women who had more information on contraception (from 35% to 43%, p-
value=0.063) and who wanted fewer children (from 31% to 38%, p-value=0.08) to begin
with. Impact on women younger than 22, women who had less information on contracep-
tion, and who wanted more children are much smaller and not statistically signi cant. These
women had less unmet needs at baseline (38% of women under 22 years old at baseline had
unmet needs compared with 48% of women older than 22). These ndings are inconsistent
with the prediction of some Bayesian belief models that information campaigns are most
likely to change behavior for those with least information about a product (Ackerberg 2003).

6.6 Does contraception change fertility and well-being?

We examine the impact of the campaign on fertility (Table 7). Childbirth has the bene t of
being a more objective outcome than self-reported contraceptive use, but it is less frequently
observed and thus we have limited statistical power to detect changes. Examining the impact
on fertility also allows us to check that increased use of contraception is not o set by the

49629% of women who stopped using contraception between baseline and endline have unmet need for
contraception. 32% stopped because they want to get preghant or gave birth recently and 6% and infertile
or not sexually active. The media campaign was especially e ective on these women, increasing the modern
contraception prevalence rate from 48% to 61% (p-value=0.000). We nd lower but sizable impacts on
women who declared unmet need for contraception at baseline
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impact of other changes of behavior (e.g. reduced abstinence).

Consistent with the e ect on modern contraception uptake, we nd a negative point
estimate for the campaign's impact on the share of women who gave birth in the 12 months
preceding the endline (from 17.4% to 16.1%, p-value=0.38). This negative impact is slightly
larger and (marginally) signi cant (from 17.4% to 15.9%, p-value=0.06) when we control for
baseline covariates selected using double lasso (appendix Table A5). We also nd larger and
signi cant impacts among women who saw the largest increase in mCPR as a result of the
program as predicted by baseline characteristics using a causal forest methodology (Athey et
al. 2019)%° Women in the top 25% of predicted e ect on contraception were 3.4 percentage
points (p-value=0.038) less likely to give birth in the last 12 months (Table 7, panel B}

Given the low statistical power for this outcome we did not prespecify fertility as a
primary outcome nor did we prespecify looking at fertility by predicted impact of the media
campaign on contraception. This 10% reduction in fertility in the overall sample is consistent
with the level of correlation between contraceptive prevalence and fertility identi ed in the
demographic literature (Bongaarts 20172

Consistent with a substitution between ways of controlling fertility, we nd a positive
impact on the share of women who had sex in the last 3 months which increased from 50%
to 59%, (p-value =0.125, not prespeci ed). Lower fertility among those with unmet need for
contraception, and increased sexual activity are consistent with an increase on a pre-speci ed
index of self-assessed health and well-being (0.258 standard deviation, p-value =0.008). This
last result is consistent with the program being welfare improving.

6.7 Robustness to adjustment for multiple hypothesis testing

To guard against the danger of over rejection of the null hypothesis from multiple hypothesis
testing, we prespeci ed a single primary outcome (MCPR). However, in examining mech-
anisms and secondary impacts we simultaneously examine the impact of the mass media
campaign on 10 (pre-speci ed) indexes (nine in Table 4 and one in Table 7). We correct
p-values for multiple hypothesis testing using the false discovery rate control method in-

SOFirst, we split the sample in two and use the rst half as a training sample to predict individual e ects
for the second half. Second, we do the opposite and predict individual e ect for the rst half of the sample
using the second half as a training sample (giving us a predicted individual e ect for all our sample). Third,
we repeat the rst two steps ve times with di erent random splits. Finally, we take the average predicted
e ect over these ve splits and take the top 25% larger e ect.

SlWe also nd (marginally) signi cant e ects among women aged 22 to 49 (from 15.7% to 14.2%, p-value
=0.094), a population who saw a large increase in mCPR as seen in the previous subsection.

52Using the relationship between contraceptive prevalence and fertility identi ed in Bongaarts (2017) for
sub-Saharan Africa, an increase in contraceptive prevalence from 29.5% to 35.4% should correlate with a
reduction in total fertilityrate from 4.82 to 4.36 children per woman, a 9.3% reduction.
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troduced by Benjamini et al. (2006) and described in Anderson (2008). Results for our
indexes of \knowledge of contraceptive methods", \attitudes towards family planning” and
\self-assessed health and well-being" are robust to false discovery rate adjustment (Table
A7) (g-values are equal to 0.001, 0.07 and 0.063 respectively).

7 Cost-e ectiveness

We examine the cost-e ectiveness of the pilot (which reached 5 million people) and esti-
mate the cost-e ectiveness of a nationwide scale-up to 39 local radio stations under various
assumptions. The scale-up started in January 2019 after preliminary results of this study
became available.

7.1 Media campaign costs

Campaign implementation costs are calculated using data on actual expenses provided by
DMI and converted in the year of analysis (2018). The total cost of the pilot program was
US$ 3.1 million.>® To estimate the total cost of a national scale-up, we use the money
DMI received from its donors to fund the scale-up of the program across Burkina Faso.
We estimate a national scale up would cost W53.4 million. These cost estimates do not
account for the additional costs incurred by the Burkinabe Ministry of Health (including
additional contraceptives and additional time spent by health workers counseling womett).
The Guttmacher Institute (2017) estimates the cost of supplies wer$3.5 per woman per
year, which we add as an additional marginal cost to our cost-e ectiveness calculations.

7.2 Number of women using modern contraception because of
the campaign

Our measure of the program impact is valid for the population on which our survey data
is representative. As described in Section (5.2), this data is representative of women living
in villages with fewer than 1,500 inhabitants, with no electricity, located between 5 and 50
kilometers of the local radio station town and within 5 kilometers of a health center. Using
national population census dat&? we estimate that in 2018, approximately 177,000 women
of reproductive age were living in a village reached by the radio campaign and for which

53See https://www.povertyactionlab.org/research-resources/cost-e ectiveness for more details on our cost-
e ectiveness analysis methodology.

54 According to the Guttmacher Institute (2017), the Ministry of Health in Burkina Faso spend US $ 18
million on family planning services annually, or US$ 14.22 per woman using modern contraception.

S5We use projections of the 2018 population calculated using the 2006 national census.
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our survey data are representative. Using the same data, we estimate that around 448,000
women of reproductive age were also reached by the media campaign but were living in
villages or towns for which our survey data are not representative.

When the program was scaled-up nationally, the number of radio stations broadcasting
the campaign increased from 8 to 39. Using data on radio broadcasting areas (computed by
DMI) we estimate 83% of Burkina Faso's population is reached by the national campaign
(Figure A4). Census data, suggests almost 1.2 million women of reproductive age are now
reached in areas similar to our survey data and 2.6 million in other areas.

For women living in areas for which our survey data are representative, we can use our
estimate of the program impact from our survey data (+5.9 percentage points). For other
areas reached by the campaign, we must make additional assumptions. We consider two:

~ Assumption 1: the program impact was the same everywhere (+5.9 percentage points).
Under this assumption, the program increased the number of women using modern
contraception by 37,000 in areas targeted by the pilot. This number increases to
225,000 with the national campaign.

A

Assumption 2: the program had no impact in areas for which our survey sample is not
representative. Under this assumption, the program increased the number of women
using modern contraception by 10,000 in areas targeted by the pilot and by 70,000 with
the national campaign. This assumption represents the most conservative assumption
and a lower bound of the program cost-e ectiveness.

Two pieces of data suggest assumption 1 may be the most valid (and may underestimate
impact and thus cost-e ectiveness). First, we nd larger impacts on women who had access
to a radio, were using modern contraception at baseline, and had more information on
modern contraception to begin with. Urban populations, which constitute a large share of
the population for which we are seeking to extrapolate an e ect, include women who have
on average more access to a radio (56% of women in urban areas listen weekly to the radio
against 41% in rural areas according to DHS, 2010), who are more likely to use modern
contraception (44% in urban against 21% in rural according to PMA2020, 2016), and who
have more information on contraception (72% in urban against 62% in rural have a good
level of information on modern methods according to PMA2020, 2016).

Second, we can use administrative clinic data on contraceptive distribution to estimate
the program impact in areas reached by a study radio station (within 50 km of a radio
station), but which are not used by women in the women survey sample. We have monthly
data for 235 clinics of this type. Results for these (more urban) clinics are slightly larger
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than the results for the overall administrative data sample (appendix Table A8 vs table 6).
This provides additional support for assumption 1.

Finally, following the same logic, we can use our best estimate of the impact of the
program on fertility (-1.5 percentage points) and estimate the number of (most likely unde-
sired) births averted because of the campaign. We get between 1,630 and 1,050 births averted
during the pilot program and between 10,000 and 6,500 for the nationwide campaign.

7.3 Program cost per additional woman using contraception

Using total program costs, population data and impact estimates, we derive the cost per ad-
ditional woman using contraception during the pilot study. Under our preferred assumption
(assumption 1), the cost per additional woman using modern contraception was $85 dur-
ing the pilot and drops to US$ 15.3 under the national scale up. To compute the annual cost
per additional woman using modern contraception, we assume the program had the same
impact for two years (i.e. the program started to have an impact after 6 months and im-
pact was sustained throughout the remaining two years). We divide the cost per additional
woman using contraception during the pilot by two giving an annual cost per additional
woman using modern contraception of UB42.5 for the pilot and US$ 7.7 for a national
scale-up $46 and$11.2 respectively if we include estimated cost of additional supply).

This assumption of rapid and sustained impact is motivated by administrative clinic data
showing the number of contraceptives distributed rose rapidly within a few months of the
campaign start and was then relatively constant across the two years (appendix gure A3).

If we assume that the reduction in births observed in the treatment group are unwanted
births, under our preferred assumption, we get a cost per unwanted averted birth close to
US$1,500 for the pilot and to U$260 for the national scale-up. However, these gures should
be treated with caution as the coe cient on births averted as a large con dence interval.

7.4 How economically signi cant are the results?

To benchmark our results against results from evaluations of alternative approaches to in-
creasing mMCPR use, trends in the use of mMCPR in Burkina Faso and other African economies,
and the costs of supplying contraception in Burkina Faso.

Evidence on the cost-e ectiveness of alternative approaches to promote mCPR, especially
introduced at scale, is scarce. Integration of family services into other health services is
among the most promising approaches tested. Shade et al. (2013) show that integrating
family planning into HIV services in 12 clinics in Kenya signi cantly increased contraception
use at a cost of U$65 per new user per year. Dulli et al. (2016) nd integrating family
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planning into immunization services in 7 clinics in Rwanda increased contraception use at a
cost of USH32 per new user. The IRC (2016) estimated the average cost of providing a year
of protection to couples across four programs w&d7 (this study did not calculate impact or
cost-e ectiveness). The DMI campaign is more cost-e ective than these alternatives when
done at nationwide scale under our preferred assumption (87 per additional user) and
under our most conservative assumption (U524.7 per new user). The cost-e ectiveness of
the more limited pilot program is however comparable (U%42.5 per new user).

Nationally representative household across Africa suggest the magnitude of the e ect
from the DMI campaign is large compared to time trends in mCPR. (PMA 2020). MCPR
increased 4.1 percentage points each year in DMI treatment areas. By comparison, PMA 2020
data from various sub-Saharan African countries (including Burkina Faso), shows the average
annual increase in mCPR during the same period ranged between 0.4 and 2.8 percentage
points (Figure 4). The treatment e ect of the campaign is equivalent to 2.5 years of the
improving trend in Burkina Faso (appendix gure A5), illustrating how an e ective demand
side intervention can complement and accelerate the impact of supply side provisin.

Finally, we benchmark the cost-e ectiveness of this intervention against the cost of other
(primarily supply side) family planning spending in Burkina Faso. The Guttmacher Insti-
tute (2017)°" estimates that US 18 miillion is spent on family planning services in Burkina
Faso annually, or approximately U$ 45 million over the 2.5 years of the campaign with an
average cost per woman using modern contraception of $34.22 per year. In compari-
son, the campaign increased contraception use (under our preferred assumption) at a cost
of US$11.2 per year including the cost of contraceptives. This \marginal” cost is 21% lower
than the above estimated average cost of $$4.22 (but assumes that health service imple-
mentation costs are xed). The increased use of modern contraception brought about by
the campaign, would not have been possible without su cient supply-side family planning
initiatives supplying the contraceptives, but mass media is a highly cost-e ective add on.

7.5 How does our persuasion rate compare to other studies?

The literature on media economics uses a \persuasion rate" metric to gauge the magni-
tude of an e ect across studies. It measures \the percentage of receivers that change the
behavior among those that receive a message and are not already persuaded\ (DellaVigna
and Gentzkow, 2010). Speci cally, it is the ratio of (a) the di erence in outcome between
treatment and control and the product of (b) the share who haven't already adopted the
behavior and (c) the di erence in exposure to the campaign between treatment and control.

56The time trend found in PMA2020's survey for Burkina Faso is similar to that in our control data.
57See https://lwww.guttmacher.org/fact-sheet/adding-it-up-contraception-mnh-2017
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We get a persuasion rate of 9.4%, which is relatively large, but not out of line with
other studies on the impact of mass media. DellaVigna and Kaplan (2007) nd a persuasion
rate of 11.6% for the e ect of access to Fox News on Republican party vote share, Enikolopov
et al. (2010) nd a persuasion rate of 7.7% for the e ect of availability of an independent
anti-Putin TV station on vote against Putin, and Gerber et al. (2009) nd a persuasion rate
of 19.5% for the e ect of a free 10-week subscription to the Washington post on Democratic
party vote share (see DellaVigna and Gentzkow, 2010 for a review).

8 Conclusion

We provide experimental evidence that access to mass media can sharply reduce the use
of contraception even when it increases exposure to government messaging which is pro
family planning. While the direction of impact in our study contrasts with previous studies,

it is consistent with a mechanism by which mass media makes more salient, and creates
pressure to conform to, the behavior of the modal listener (who does not use contraception).
However, this negative e ect of mass media can be o set by a high-quality mass media
public health campaign based on the lessons from behavioral science. The intensive, two-
and-a-half-year campaign, delivered at scale, e ectively challenged misconceptions about
contraception and increased modern contraception use. We show that such campaigns can
be many times more cost-e ective than other e ective family planning interventions. We
provide evidence that lack of information (especially on side e ects of contraceptives) is a
constraint to contraception use in low education communities where fertility is high and there

is an unmet need for contraception. This is true even though imbalances between the power
of men and women over contraception decision making are not addressed. We demonstrate
that the challenge of studying mass media impact can be overcome (in some environments)
with a multi layered randomization design which combines individual level randomization of
access to radios with randomization at the radio station level.

%8(a) is equal to the campaign impact (5.9%) and (b) to the share of women not using contraception in
noncampaign areas (70.5%). For (c), we consider that the di erence in exposure to the campaign is simply
equal to the share of women who are often listening to the radio in campaign areas (89.5%) as we consider
DMI content as fundamentally di erent in quality and quantity from messaging in noncampaign areas.
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