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Abstract

This paper investigates the impact of family planning mass media content on fertility outcomes
and female empowerment in Malawi. We exploit topography-induced random spatial variation in
radio coverage and temporal variation from a sharp content policy shift by Malawi’s dominant na-
tional radio network in the 1990s. We find that women with higher exposure to family planning
radio programs experienced a significant reduction in fertility rates, driven primarily by changes in
fertility preferences and increased contraceptive use. Beyond fertility outcomes, we document mean-
ingful improvements in women’s agency, including increased decision-making power, reductions in
the acceptance of intimate partner violence and increased labor market participation. The effects are
strongest for younger cohorts who were exposed to the programs during school-age years, suggest-
ing that access to family planning information reinforced human capital investments and expanded
economic opportunities. (JEL D7, D83, J13, L82, Z18)
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1 Introduction

Fertility transition is a key driver of demographic and economic transformation. Nevertheless, the
broader consequences of reduced fertility, particularly for women, remain poorly understood. In particu-
lar, the relationship between declining fertility and female empowerment is largely unexplored, although
it has the potential to reshape gender roles, increase women’s participation in the labor force and influ-
ence household decision making. Understanding these consequences is crucial in the poorest nations
in the world. Rapid population growth in Africa continues to be a major concern for policymakers, yet
progress in reproductive health and family planning has been slow. Between 2022 and 2050, half of
all global population growth will be concentrated in sub-Saharan Africa. By the end of the century, the
region is projected to account for roughly a third of the world’s population, up from just 14 percent in

2019 (United Nations, 2024).

This paper studies the consequences of reducing fertility on female empowerment. We focus on this
relationship by exploiting a unique natural experiment that occurred in Malawi in the mid-1990s, and
stimulated a decrease in fertility. Starting in 1995, the national radio network—Malawi Broadcasting
Corporation (MBC)- started broadcasting an extensive series of programs promoting family planning,
mixing different formats including edutainment and educational. This represented a sudden and stark
shift in broadcasting policies, as such topics were previously banned from the public media and discourse.
The decision to begin this operation followed the intention of the government and other international

donors to respond to high fertility and, in particular, to poor reproductive and maternal health.

Up until the 1990s, Malawi showed a slow adoption of contraception use and a high prevalence of
HIV/AIDS among the younger generations (Lema et al., 2002). Directly addressing the lack of mass
media coverage of such messages before the mid-1990s, the campaign was a major success, reaching an
average listenership across the country of more than 70% of women and 90% of men (Meekers et al.,
2007; USAID et al., 2012). National radio content remained relatively stable for roughly 15 years, and
family planning content has remained popular until today. Qualitative evidence highlights how such

promotion of family planning played a crucial role in transforming social norms.

For identification, we combine variation in radio exposure, arising from the spatially heterogeneous reach
of the national radio network MBC, with temporal variation originating either from the timing of fertil-
ity or from the survey period. Random exposure to radio coverage induced by topography, estimated
using the Longley-Rice Irregular Terrain Model (Olken, 2009), allows us to isolate variation that is plau-

sibly exogenous to individual characteristics and decisions. Building on this cross-sectional variation,



we employ an event study approach to estimate the impact on fertility decisions. This method leverages
differences in radio signal strength and changes in birth probabilities before and after exposure to the
new radio content. In addition, to examine broader behavioral and attitudinal changes, we complement
this strategy with a pooled cross-sectional approach. Unlike the event study, which tracks fertility out-
comes over time, this method relies on single-period analysis to estimate the effects of radio exposure on

knowledge, attitudes, contraceptive behavior, and, importantly, female empowerment.

We find that exposure to family planning radio campaigns significantly reduced fertility. Women living
in areas with strong radio coverage experienced a substantial decline in birth rates after the launch of
the campaign as compared to those living in areas with weaker signals. The impact is most pronounced
among younger cohorts who were exposed throughout their reproductive years. The reduction in fertility
appears to be driven by increased contraceptive uptake and shifting fertility preferences, rather than by
improvements in explicit knowledge about reproductive health. Notably, the findings indicate a lagged
effect, with fertility declines becoming evident only a few years after the campaigns began, suggesting

that mass media can gradually reshape norms around ideal family size and reproductive behavior.

Beyond fertility, the study provides robust evidence that declining birth rates translated into meaningful
gains in female empowerment. Women exposed to the campaign reported higher levels of household
decision-making power, reduced acceptance of intimate partner violence, and increased participation
in non-agricultural employment. These effects are particularly strong for younger women, who also
experienced higher educational attainment, suggesting that lower fertility facilitated greater investments

in human capital.

Our findings highlight a crucial link between fertility transition and gender dynamics, contributing to

different branches of the literature.

First, we provide novel evidence on the consequences of reducing fertility rates on female empowerment.
Lower fertility is often associated with increased educational attainment, labor market participation, and
decision-making power for women, as having fewer children reduces time constraints and caregiving
burdens, enabling greater investments in human capital and economic opportunities (Goldin and Katz,
2002). Experimental and quasi-experimental studies on mass media interventions have shown that shifts
in fertility preferences, facilitated by information diffusion, can lead to broader gender norm changes,
including increased spousal communication and reduced tolerance of intimate partner violence (Jensen
and Oster, 2009; Ferrara et al., 2012). Despite evidence on the link between fertility and female empow-

erment, several important gaps remain. First, while numerous studies document a correlation between



fertility decline and women’s economic and social advancement, the mechanisms driving this relation-
ship remain underexplored. Specifically, we lack rigorous evidence on whether fertility reductions pri-
marily empower women by increasing their labor market participation, enhancing their decision-making
power within households, or shifting broader gender norms. Second, most existing research focuses on
short-term effects, leaving open the question of whether these empowerment gains persist over time and
across generations. Third, the role of structural constraints in moderating the fertility-empowerment re-
lationship remains unclear. In contexts where formal labor markets are weak, or where traditional gender
norms persist, do reductions in fertility still translate into greater female agency? Fourth, while the liter-
ature has largely focused on settings where family planning programs or education policies have driven
fertility decline, we know relatively little about how media-driven fertility transitions, such as those fa-
cilitated by mass communication campaigns, impact empowerment differently from more direct policy

interventions.

Second, we highlight the effectiveness of promoting family planning. Family planning is widely recog-
nized as a key tool for improving child and maternal health and for fostering sustainable development
(World Health Organization, 2005; United Nations, 2015). Numerous studies have documented the ben-
efits of greater reproductive control for women, including improved educational and labor market out-
comes (Goldin and Katz, 2002; Field, 2003; Miller, 2010; Duflo et al., 2015; Ruthbah, 2020). However,
demand-side constraints, including social norms, misinformation, and partner dynamics, remain substan-
tial barriers to contraceptive adoption. These factors highlight the importance of targeted interventions

that address not just access, but also knowledge, attitudes, and social influences on reproductive behavior.

Finally, we provide new evidence on the potential of mass media to play a transformative role in shifting
reproductive behaviors and norms. Glennerster et al. (2021) experimentally evaluated the role of radio
messaging on contraception by distributing radio devices to randomly selected participants. Beyond
reproductive health, radio campaigns have been found to significantly influence a range of social and
economic behaviors, including violence (DellaVigna et al., 2014; Yanagizawa-Drott, 2014; Adena et al.,
2015; Armand et al., 2020), political engagement (Besley and Burgess, 2002; Stromberg, 2004; DellaV-
igna and Kaplan, 2007), crime (Dahl and DellaVigna, 2009), social capital (Olken, 2009), women’s
agency (Jensen and Oster, 2009; La Ferrara et al., 2012), and broader social attitudes (Paluck and Green,
2009; Blouin and Mukand, 2019).



2 Background

Malawi’s family planning policies underwent a profound transformation, particularly in the 1990s, mark-
ing a shift from strong opposition under President Hastings Kamuzu Banda to widespread acceptance
and integration into national development plans. Under Banda’s authoritarian rule, family planning was
largely dismissed as a Western imposition that contradicted Malawian cultural values. Contraceptive use
was discouraged, and family planning programs remained underdeveloped. The few available family

planning services that existed, were provided by private organizations, but their reach remained limited.

The government also imposed strict censorship across all media platforms. The Malawi Censorship
Board reviewed and controlled content to align with the regime’s conservative values and political objec-
tives, effectively prohibiting discussions on topics such as family planning. This suppression extended to
public discourse, discouraging citizens from engaging in conversations about reproductive health. The
only available radio station, the state-controlled Malawi Broadcasting Corporation (MBC), aired only
government-approved content. Consequently, radio did not feature any programming related to family

planning during this period (Cammack, 2000; Robinson, 2017).

A paradigm shift occurred in the early 1990s, particularly after Malawi transitioned to multiparty democ-
racy in 1994. With this political change came greater openness in discussing reproductive health. Rec-
ognizing the challenges linked to rapid population growth and the increasing spread of HIV, the new
government adopted a National Population Policy, rebranding the Malawi National Child Spacing Pro-
gram as the Malawi Family Planning Program. This new approach framed family planning as a strategy
to improve maternal and child health rather than merely a population control measure, leading to the
expansion of health services, increased contraceptive supply, and extensive, targeted communication
campaigns (John Snow, Inc., 1998; Robinson, 2017). While Malawi had one of the highest fertility rates
in Sub-Saharan Africa in 1980, it experienced one of the region’s most rapid fertility declines by 2020
(Figure 1). Malawian officials attribute much of this success to a growing cultural acceptance of family
planning at the community level, emphasizing that “Family planning is increasingly becoming a social

norm in Malawi” (USAID, 2012).

Although empirical evidence remains limited, we suspect that the national radio network, the Malawi
Broadcasting Corporation (MBC), played a pivotal role in reshaping reproductive health behaviors and
norms. As the dominant mass medium in Malawi, with extensive reach across both rural and urban
populations, MBC served as a key platform for promoting contraceptive awareness and challenging

cultural resistance, particularly in communities where such discourse was previously scarce.



Figure 1: Fertility transition across Sub-Saharan Africa
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Note. Average number of children per woman by year and country across Sub-Saharan Africa. Malawi’s direct
neighboring countries are highlighted in blue. Data stems from the 2024 World Population Prospects provided by
the U.N. population division.

The impacts were potentially magnified by the dominance of MBC radio in the national media market.
Between 1994 and 2000, the government granted only two private radio broadcasting licenses. The
first television station was established only in 1999, with uptake remaining low.Patrick Mbewe, then
Malawi’s tourism minister, stated in 1996 that private radio licenses would not be granted because the
new government did not want a “flourishment of casual sex on radio in the country” (cited in Cammack
(2000), p.13). This emphasizes MBC’s enduring monopoly in spreading FP messages throughout the
country. Meanwhile written news media are circulating only in the most urban areas with higher literacy

rates (Cammack, 2000; MACRA, 2023).

Between 1995 and 2010, Malawi MBC broadcasted an average of 2.9 hours of family planning con-
tent per week, spread across various formats (Figure 2a). With a sudden shift of broadcasting content
from 1995 onward, radio jingles and public service announcements countered common myths about
contraceptives, while storytelling formats such as radio dramas addressed topics like HIV prevention,
contraceptive use, birth spacing, and maternal health in an engaging and relatable manner. Programs
such as “Straight Talk” (sponsored by UNICEF), “Tinkanena”, “Tikuferanji” (“Why Are We Dying?”),
“Kulera” (“Family Planning”), and “Radio Doctor” integrated dramatized storytelling and expert medical

advice to normalize discussions about contraception, increase spousal communication, empower women



in fertility decisions, and encourage the adoption of modern contraceptive methods. In a 2001 survey
of high school students, 87% of males and 73% of females identified radio as their primary source of
sexual health information (Kadzamira et al., 2001). By 2010, 56% of Malawian women and 76% of men

reported having heard a radio program about family planning (NSO and Macro, 2011).

The abrupt shift in content policy, combined with the intensity, consistency, and widespread reach of
family planning messaging, makes Malawi a unique case for studying the long-term impacts of mass

media on fertility patterns and broader cultural norms.

We limit our analysis to the period up to 2010, as FP content rapidly expanded nationwide through
additional networks thereafter (Figure 2b). This expansion was driven in part by the rise of new radio
stations, which challenged the dominance of the public MBC network (Figure 2¢c)!. The widespread
dissemination of content across various formats and overlapping time periods makes it difficult to isolate
the effects of individual broadcasts. Instead, we treat the new broadcasting policy as a comprehensive
shift in MBC radio content.

Figure 2: Annual family planning content and active radio staions
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Note. Panel a) and b) show the hours of family planning content broadcast on MBC, and, respectively, the aggregate across all
networks per year. We sum up broadcast time of all FP related formats. No such content was aired before 1995 due to strict
media censorship. Panel c) illustrates the number of active radio stations by year. Calculations are based on the author’s own
survey of radio stations. See section 3.1.

'In our core analysis, we utilize DHS waves from 2000, 2004, and 2010. Although the radio landscape remained relatively
stable from 1995 to 2010, the number of radio stations doubled between 2010 and 2015, and the volume of FP content roughly
tripled.



3 Data

3.1 Radio exposure

The data on radio exposure to family planning (FP) content originates from an original retrospective
survey covering an exhaustive set of active radio stations in Malawi. In collaboration with the Malawi
Communications Regulatory Authority (MACRA), we identified the universe of radio stations operating
during our study period. We then designed and administered a structured questionnaire targeted at radio
station managers, collecting detailed information on FP-related broadcasting, including content type and

broadcast frequency.

From this survey, we construct a panel dataset that captures each station’s FP-related messaging over
time, including the volume, timing, and nature of broadcasts. Additionally, we collect time-varying tech-
nical data on each station, including the exact geographic coordinates of transmitters, antenna heights,
and transmitter power. Using these technical characteristics, we compute the geographical reach of each

station’s broadcasts, enabling us to map exposure to FP content across Malawi.

Our core analysis examines the impact of the sudden, large-scale family planning campaigns broadcast on
the national network MBC (see Section 2). We restrict our study to the period 1995 to 2010, during which
MBC maintained a dominant market position, providing a compelling empirical setting for assessing
the impact of national-level media campaigning. Notably, MBC’s network extension halted in 1972
and coverage remained stable throughout the study period (1995-2010). After 2010, however, MBC’s
market dominance declined due to the proliferation of private radio operators who increasingly broadcast

original, independent programming, fragmenting the national audience.

While the reach of the radio network may be endogenous to fertility trends, we leverage exogenous vari-
ation in radio signal exposure arising from the randomness of topography, as part of our identification
strategy (detailed in Section 4). Consistent with prior literature, we construct topography-corrected radio
coverage using the Longley-Rice/Irregular Terrain Model (ITM) (Olken, 2009; Enikolopov et al., 2011;
Yanagizawa-Drott, 2014; Armand et al., 2020). This model incorporates station parameters and topo-
graphic features to predict signal strength at the cell level, achieving a spatial resolution of 300 meters.
Figures 3 present the coverage map of FP broadcasts aired on MBC during the period 1995-2010 at cell

level (a) and at survey cluster level (b).



Figure 3: MBC signal strength across Malawi 1972-2010

a. MBC signal strength at cell level in -dBm b. [0,1] Rescaled signal strength at DHS cluster level
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Note. Panel A plots the topography corrected signal loss at the 300m resolution cell level, estimated by the ITM model (Olken, 2009). High
values, represented by yellow, indicate strong radio signals, while low values, depicted in purple, signify poor signal quality. Panel B plots the
signal at the level of our estimation sample DHS clusters from DHS survey waves 2000, 2004 and 2010. We exclude clusters in areas where
chichewa is not the majority language. For ease of interpretation, we rescale signal to values between 0 and 1 in our estimations.

3.2 Fertility, reproductive health and female empowerment

We obtain reproductive health-related outcomes from three geo-referenced waves of the Demographic
and Health Surveys (DHS; Croft et al., 2018), collected in 2000, 2004, and 2010. Individual surveys
provide nationally representative data on health and population, with a particular focus on maternal and
child health, and they have been widely used to calculate mortality rates among children. The program
surveys women aged 15—49 and includes information about their demographics, including wealth and
human capital accumulation. Each surveyed woman’s birth history is recorded and includes information
on their children’s year and month of birth, sex, birth order, whether they are twins, and the date of
death when applicable. The primary sampling unit is a community (or cluster), representing a village or

neighbourhood.



We use information from the DHS surveys to build three different sets of outcomes. First, we focus
on fertility. Based on retrospective birth history, we create a yearly panel for women aged 15 to 49
that spanned the years 1990 and 2009. We exclude the year of survey to address censoring and limit
retrospective panel of each woman to maximum ten years before the survey to minimize recall bias. A
binary dummy indicates whether women gave birth in a given year. Figure 4 displays the age-specific
probability of giving birth per year, by age group and wave of data collection. This figure includes the
1992 DHS wave that cannot be used for analysis due to lack of geo-spatial data, but allows to observe
the large drop in fertility rate for women between 25 and 40 years old between 1992 and and 2000. We
focus our analysis on a subsample of women aged 15 to 35 years old, married, co-residing with their

partner or sexually active, as these have the highest probability of giving birth in a given year.

Figure 4: Probability of giving birth, by age
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Note.The graph shows age-specific probability of giving birth by wave. The age-specific probability of giving birth measures the average
probability of giving birth in a given year by age-group. Data: DHS. Sample: women aged 15 to 50.

Second, we capture outcomes related to family planning and reproductive health, including the use of
modern contraceptives (MC), approval of MC, desired fertility, and reported listenership of FP related
radio programs for each survey wave. We condense listenership outcomes into one binary variable,

taking the value 1 if the survey respondent has listened to any of the FP programs, and 0 otherwise.

Table 1 displays summary statistics for key variables across the three DHS waves.

Finally, we make use of the survey to gather information about female empowerment, focusing on at-
titudes toward domestic violence, female autonomy in decision making, and direct measure of female
income, such as education and labor supply. We supplement information collected from the DHS surveys,
thus measuring shorter-term impacts, with comparable information using the geo-referenced Afrobarom-

eter waves 2017 and 2022, and capturing longer-term effects.
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Table 1: Summary Statistics by Wave

DHS 2000 DHS 2004 DHS 2010

Age Distribution

Age 15-19 0.217 0.205 0.218
Age 20-24 0.224 0.245 0.197
Age 25-29 0.182 0.184 0.190
Age 30-34 0.118 0.127 0.141
Age 35-39 0.108 0.095 0.109
Age 40-44 0.080 0.080 0.076
Age 45-49 0.072 0.064 0.068
Sample Selection Variables
Coresiding 0.013 0.043 0.088
Married 0.702 0.668 0.586
Sexually Active 0.558 0.554 0.546
Married or Coresiding or Sexually Active 0.739 0.734 0.697
Control Variables
Matrilineal Ethnic Group 0.763 0.757 0.755
Number of Siblings 5.998 5.547 5.950
Urban 0.159 0.178 0.183
Education Years 3.991 4.715 5.360
Selected Outcome Variables
Completed Primary 0.191 0.255 0.293
Completed Secondary 0.039 0.060 0.075
Listened to Family Planning Program 0.757 0.732 0.673
Children Ever Born 3.132 3.032 3.070
Ideal Number of Children 4.206 4.058 3.987
Paid Employment 0.267 0.199 0.420
Uses Any Contraceptive Method 0.250 0.257 0.354
Observations 13220 11689 22480

Notes: The table displays the mean of important variables used for sample definition, as control or
outcomes, separately for each DHS wave. The variables are constructed as follows: sexually active is
a dummy equal to 1 if the woman reports any sexual intercourse in the last 30 days; urban areas are
defined by the Malawi National Statistics Office (NSO); any contraceptive method is a dummy equal
to 1 if the woman report currently using any modern or traditional contraceptive method. Data: DHS.
Sample: women aged 15 to 50. Statistics are weighted using survey weights.

4 Empirical strategy

Identifying causal effects of radio coverage on fertility outcomes requires variation in radio coverage to
be uncorrelated with all other determinants of fertility. Although the MBC network remained stable after
1972, it’s initial roll-out arguably followed population density and economic development, maximizing
the reach of radio broadcasting. Consequently, an endogeneity concern arises from antennas being situ-

ated in regions characterized by particular fertility dynamics. In our core specification we combine two
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complementary empirical strategies to tackle this issue.

First, we exploit the sudden and sharp shift in broadcasting policy in 1995, when the national radio
network (MBC) began airing previously banned family planning (FP) content. This policy change created
cohort-based variation in exposure, as women of different ages experienced differential exposure to FP
messaging across their reproductive years. Further, despite substantial network penetration, we observe
significant spatial variation in signal strength and hence exposure across Malawi, which results in unequal
exposure to FP content across localities. We argue that these sources of temporal and spatial variation
provide a clean difference-in-differences design. Identification then rests on the assumption of parallel

trends, after controlling for cohort-specific and location-specific effects.

Secondly, we strengthen this approach exploiting random patterns of radio exposure due to topographic
obstacles on the radio transmission path. The propagation of FM radio signal depends primarily on
the height and power of each antenna, and the respective distance to between transmitter and receiver.
Since transmitters may have been placed strategically, distance to the antenna is likely correlated with
other determinants of fertility. In the presence of physical obstacles such as hills or mountains, the
signal can be blocked or diffracted, creating patterns in the local coverage of the radio signal which are
exogenous to local socio-economic characteristics. In the Malawian context, the large mountain chains
of the East African Rift System traverse the country from north to south, generating large topographic
obstacles for radio transmission and inducing severe difficulties for network planning (see Figure Al in

the Appendix.).

Building on previous literature, we construct topography-corrected radio coverage using the Longley—Rice
Irregular Terrain Model (ITM). To isolate the effect of topography, we also compute free-field radio cov-
erage, which represents the theoretical signal reach in the absence of obstacles. Conditional on free-field
coverage—which captures both distance and the technical characteristics of the nearest antenna—residual
variation in radio exposure arises solely from topographic interference, rendering it exogenous to listener
behavior. We additionally include controls for terrain ruggedness and elevation, which may correlate with
unobserved cluster characteristics and influence radio signal propagation (Olken, 2009; Yanagizawa-
Drott, 2014; DellaVigna et al., 2014; Adena et al., 2015; Armand et al., 2020)2. In the next section, we

will formerly test this assumption.

2We will hereafter refer to the set of topographic and free field radio coverage control variables as propagation controls.
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Exogeneity check If the identification strategy is valid and residual radio coverage, after controlling
for free field radio coverage, is random, there should be no correlation between the variation in radio
coverage and other socio-demographic determinants of future fertility decisions. To test this, we assess
the exogeneity assumption using observable individual and cluster outcomes through a series of simple

regressions:

Yi(e) = /BISc(z) + 52520(756 + XX+ Haw + Kdistrict T €icyts (1

where Yi(c) are (predetermined) characteristics of individual ¢ or cluster c. pi,, and fig;serict are sets of
survey wave and district fixed effects. X incldues a vector of geographic controls. Se(iy and S f (7;;36 are,
respectively, MBC signal strength and theoretical free field signal strength in the absence of topographic
obstacles.Under the exogeneity assumption, residual variation in signal quality is random, and we expect
B1 = 0. When analyzing individual level outcomes, we limit the sample to women aged 18 and above in

1995 to rule out any direct impacts by our treatment.

Table 4 presents the results. Column 2 shows that radio coverage indeed correlates with specific indi-
vidual and cluster-level characteristics. After inclusion of the free field signal, none of the individual
characteristics remains significant. For cluster level characteristics, we find only a weakly significant
coefficient for the number of livestock. Further, comparing columns 1 and 4 reveals that coefficients are
consistently driven towards 0. These findings validate to our identification strategy and support exogene-

ity in residual radio exposure.

Event study specification To assess the impact of family planning (FP) content on radio broadcasts
on fertility decisions in Malawi, we begin by estimating a difference-in-differences (DiD) model. The
outcome is measured at the mother-year level, utilizing quasi-panel data constructed from retrospective
birth histories in the DHS. This approach leverages spatial variation in radio coverage and temporal
variation in birth probabilities within women over time, comparing birth probabilities before and after

being exposed to FP radio content:

a a
birthi,t = Z 'YTDT : Sc(z) + Z 'YTDT : 55(7;;6 + Xz{(c),t)\ + pi e e+ €i,t (2)

T=—a T=—a

where the outcome variable birth; ; is a dummy equal to 1 if woman ¢, surveyed in cluster c, in survey

wave w, gave birth in year ¢, and O otherwise. p; are individual level fixed effects capturing potential
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Table 2: Exogeneity check

Signal Signal and free field
Dependent Coefficient SE R?  Coefficient SE R? N
Individual-level outcomes (€))] 2) 3) ) 5) 6) 7
Years of education 2311%** 0.527  0.098 -0.074 0.69  0.103 14243
Highest education level 0.635***  0.144  0.088 0.041 0.184 0.092 14243
Chewa ethnicity -0.014 0.07 0.233 -0.02 0.12  0.233 25354
Tumbuka ethnicity -0.038 0.029  0.097 0.054 0.037 0.102 25354
Age -1.755%*%*% 0.419  0.003 -0.583 0.628 0.003 34959
Age squared -107.97%*%* 26434 0.003  -35.194  40.235 0.004 34959
Age at first marriage 0.421 0.332  0.012 0.623 0474 0.012 14121
Age at first intercourse -0.343 0.315 0.036 -0.451 0496 0.036 14188
Years at place -25.559%**% 4132  0.107 1.722 6.093 0.111 34948
Number of Siblings 0.018 0.285 0.025 -0.282 0413 0.025 14243
Cluster-level outcomes
In population 2000 -0.359 0217 0.294 -0.034 0.399 0.296 1403
In under 5 population 2000  2.488***  0.607 0.578 0.28 0.636 0.631 1403
In population density 2000  2.649***  0.619  0.604 0.386 0.66 0.651 1403
Urban status (DHS) 0.968***  0.234  0.382 0.144 0.192 0434 1404
In distance to urban center ~ -3.341%*%*  (0.831 0.443 -0.866 1.027 0.492 1404
Built-up area -24.422 26.542  0.501 -56.047  59.709 0.501 1404
Nightlights 1994 11.423 7.088  0.503 4.498 6.692  0.51 1404
Nightlights 2010 20.613* 9974 058 6.123 9.029 0.595 1404
Share of agriculture -0.555***%  0.157 0.279 -0.105 0.169 0.303 1404
Irrigated area 46.605 73.418 0.255 1.375 83.732 0.255 1404
In livestock -1.168* 0.595 0.183  -1.125% 0.623 0.183 1403
FLFP -0.084 0.055 0.146 -0.036 0.078 0.146 1404
Malaria prevalence 2000 -24.542 26.54 0.501 -56.033  59.709 0.501 1404
Growing season length -0.18 041  0.807 -0.253 0461 0.807 1404
Drought episodes 0.022 0.388  0.659 0.404 0.326 0.661 1403
Propagation controls v v
District FE v v
Survey wave FE v v

Note: This table shows the correlation between individual-level characteristics (top) and cluster-level charac-
teristics (bottom) with exposure to the radio program. Column 1 reports the coefficients from ordinary least
squares (OLS) regressions of each variable on actual signal strength. Column 4 adds controls for hypothetical
signal strength in free space. All models include controls for elevation, terrain ruggedness, survey wave, and
district fixed effects. The sample consists of women from the DHS survey waves of 2000, 2004, and 2010
(top), and, respectively, the surveyed clusters from these waves (bottom). For individual outcomes of educa-
tion, first marriage, first intercourse and number of siblings we limit the sample to women aged 18 and above
in 1995. Standard errors are clustered at the DHS cluster level for individual outcomes and district level for
cluster level outcomes. Significance levels are denoted as follows: * p < 0.1, ** p < 0.05, *** p < 0.01.
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sources of unobserved heterogeneity across women. [, [, represent fixed effects for birth year, and
survey wave, respectively. X 7,{((:) , denotes a vector of individual and cluster-level controls, including a
set of dummies for age at time .

Se(s) is the actual signal strength of MBC at woman i’s cluster of residence ¢; SZ{;;@ is the hypotheti-

cal signal strength in free space, that is, without any topographic interference. Crucially, this variable
accounts for a cluster’s proximity to a transmitter and the transmitter’s power, capturing, for example,
the components linked to the degree of urbanization. Although radio coverage may correlate with un-
observed cluster characteristics, our identification strategy exploits random residual variation in radio
propagation induced by topographic obstacles (see the previous section for validation of this assump-

tion).

To analyze the time-profile of effects, our coefficients of interest, -, vary on a yearly basis to capture
the dynamic impact of the treatment over time. Specifically, 7 = 0 marks the initiation year of family
planning (FP) radio campaigning by MBC in 1995. The variables D is a set of year indicators that
define each year in relation to the treatment initiation. We use survey weights and cluster standard errors
at the level of DHS clusters. This analysis can only be performed with the 2000 and 2004 DHS waves to
keep only women with variation in exposure to the MBC programs within their last ten fertile years (we

censor birth history to the past ten years to minimize recall bias).

Pooled cross-section Second, we investigate impacts on further behavioral outcomes and attitudes,
notably self-reported radio listenership, the use of modern contraceptives (MC), approval of MC and
desired fertility. While DHS data on retrospective birth histories allow us to control for women specific
fixed effects and exploit only the timing of birth, effects on these outcomes are identified based on a
pooled cross-section of surveyed women. This specification derives causal identification from condition-

ally random exposure to radio signal, after controlling for free field radio propagation.

Y= Blsc(z) + /32‘95(2;6 + Xz(7tA + Hdistrict + Pw T €ic,t 3

We control for a large set of individual and cluster-level characteristics X7 ,, and add survey and district

fixed effects, 1, and pgisirict-
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5 Results

5.1 Radio coverage and listenership

First, we present evidence that supports our empirical first stage analysis, assessing the impact of expo-
sure to the MBC signal on the likelihood of listening to family planning (FP) content on the radio. We
construct a binary variable, indicating whether a woman reported to have listened at least to 1 of the 15

specific programs broadcasted on MBC and surveyed by the respective DHS wave.

Table 3 demonstrates how access to a high-quality MBC radio signal at the cluster of residence influ-
ences the probability of listening to FP programs for women but not for men. Estimating equation 3 on
reported FP listenership, we find that the impact of signal quality on FP listenership is statistically highly
significant at the 5% level for women only. Controlling for the full set of fixed effects and individual and
cluster-specific controls, our results suggest that transitioning from low to high signal quality increases
the likelihood of listenership by 11.2 percentage points for women, whose overall listenership averages

72%.

Men’s listenership, by contrast, averages approximately 90% and appears unaffected by signal quality.
This difference may reflect men’s greater mobility, which allows them to access radio broadcasts away
from their residential clusters. Table B1 in Appendix supports this interpretation: the listenership of
women currently working—hence potentially more mobile—is higher on average but also more weakly

correlated with signal quality.

Table 3: MBC signal strength and listenership

Listened to any MBC family planning program

Women Men Women (married) Men (married)

1) (2) 3) (4) 5) (6) @ ®)
MBC signal 0.139** 0.112**  -0.033 -0.055 0.185** 0.162*** -0.053 -0.068
(0.051)  (0.054) (0.051) (0.054) (0.052) (0.056) (0.062) (0.065)
Adjusted R? 0.0312  0.0352 0.0221 0.0228  0.0250 0.0271  0.0144 0.0155
Observations 34,950 34950 9,971 9,971 18,566 18,566 3,884 3,884

Dependent variable mean ~ 0.7196  0.7196  0.9049 0.9049  0.7479 0.7479 09199 0.9199

District fixed effects v v v v v v v v
Wave fixed effects v v v v v v v v
Cluster Controls v v v v
Free Field v v v v v v v v

Notes: Estimates based on Equation 3. The main sample includes women and men aged 15 to 50 from three DHS waves of data
collected in 2000, 2004 and 2010. The sample of married women includes women 15-35 years old reported as married, living with
their partner or sexually active (last 30 days). The dependent variable takes the value 1 if the respondent reports having listened to
any of the 15 specific family planning programs broadcasted by MBC in the last few months. Standard errors clustered by year and
cluster are reported in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

We reproduce our analysis for our main sample of interest, women 15 to 35 years old, married, co-
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residing with their partner or sexually active, in column 5 and 6, and find an increased probability of
listenership of 16.2 percentage points for women with high signal quality. By contrast, we find no

significant effect for men in the same age range who meet the same criteria.

These results are crucial for interpreting our later analysis on the effect of MBC signal quality on family
planning and empowerment outcomes. Specifically, we leverage variation in women’s direct exposure to

the program in a context where men’s exposure is nearly universal.

5.2 Fertility decisions

Table 4 displays the estimates of the event study specification with two periods, before and after MBC
started broadcasting family planning programs. As explained in Equation 2, the coefficient of MBC
signal x post identifies the effect of the radio campaign on the annual probability of giving birth. The
third column presents our preferred estimates with the women fixed effects controlling for any time
invariant differences between women residing in areas with low and high signal quality. The coefficient
is however stable across specifications with less demanding district and cluster fixed effects, suggesting
that controlling for free field radio propagation addresses potential bias. Our results suggest that women
exposed to the highest signal quality were 6.1 percentage point less likely to give birth in a given year than
women exposed to the lowest signal quality. Such a reduction is quite large in comparison to the sample
average probability to give birth in a given year, 27.7%, and corresponds to 1.5 children over 25 years
of reproductive life.> The cohort analysis in Table B3 in Appendix shows that these annual reduction
in probability of giving birth lead to cumulated reduction in the number of children : younger cohorts
exposed more of their reproductive years after the launch of the radio campaigns have less children on

average.

Figure 5 illustrates the effect of MBC signal quality on the annual probability of giving birth by year,
based on the specification in column 3 of Table 4 , along with a 90% confidence interval. The omitted
category is the year 1995, when MBC launched its family planning radio campaign. We show the event
study for our main sample of women aged 15 to 35 years old using 10 years of retrospective data, and
we extend to 15 years as a robustness check to allow more years prior to 1995, but observe no evidence
of a pre-trend. The results are broadly similar with the two specifications: starting three years after the

campaign began broadcasting, in 1998, high signal quality is associated with a 0.10 percentage point

3In comparison, Rossi and Godard (2022) find a 12 percentage point reduction in annual probability of giving birth associ-
ated with a pension reform in Namibia, corresponding to 3 children over 25 years.
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decrease in the annual probability of giving birth. The effect becomes more pronounced in subsequent
years, reaching -0.13 percentage points in 2000, before stabilizing around -0.12 percentage points in the
following years. These dynamics suggest some delay before exposure to the radio programs messages
translates into fertility outcomes, even accounting for a 9-month pregnancy lag, indicating that changes

in norms around ideal family size and reproductive health have occurred gradually. We investigate these

Table 4: Impact of MBC Signal on Probability of Birth
Child birth (dummy)
(D 2 3) 4 ®) (6)

MBC signal x post -0.044*  -0.052** -0.045* -0.053** -0.058** -0.061**

(0.024) (0.025) (0.025) (0.026) (0.026) (0.027)
MBC signal 0.026 0.029

(0.025)  (0.025)
R? 0.0219  0.0260 0.0289  0.0329 0.0945 0.0980
Observations 76,337 76,337 76,337 76,337 76,337 76,337
Dependent variable mean ~ 0.2729  0.2729  0.2729  0.2729 0.2729 0.2729
Wave fixed effects v v v v v v
Year and Age fixed effects v v v
District fixed effects v v
Year-Age fixed effects v v v
Cluster fixed effects v v
Woman ID fixed effects v v

Notes: Estimates based on Equation 2, all regressions include wave fixed effects and individuals controls for
education years, number of siblings and whether woman belongs to a matrilineal ethnic group. Columns 1 and
2 include cluster controls for urban, elevation and rugedness. Post refers to years post 1995, when MBC started
broadcasting family planning programs. The sample includes married, coresiding or sexually active women
aged 15 to 35 in year ¢, and 10 years of retrospective data from three waves of data collected in 2000 and 2004,
covering the period 1990 to 2003. The year of data collection is excluded from the sample for each of the two
waves. Standard errors clustered by year and cluster are reported in parentheses. *** p < 0.01, ** p < 0.05, *

p<0.1.

mechanisms in the next section.

Panel A. Main : 10 years of retrospective data
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Panel B. Robustness: 15 years of retrospective data

Figure 5: Impact of MBC signal on probability of birth by year.

Note. Estimates based on Equation 2, controlling for age, woman, and wave fixed effects. We pool together years ¢ and ¢ — 1
to increase precision. The omitted category is 1994—1995, the last period in which fertility decisions were made before MBC
started broadcasting family planning programs. The graph plots 90 percent confidence intervals. The sample includes married,
co-residing, and sexually active women aged 15 to 35 in year ¢, and uses retrospective data from two waves collected in 2000
and 2004. The year of data collection is excluded from the sample for each wave.
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5.3 Mechanisms

In this section, we investigate the channels through which the family planning programs broadcasted on

MBC radio may have contributed to reduced fertility among female listeners.

On one hand, programs such as Radio Doctor disseminated information about sexual and reproductive
health, potentially increasing listeners’ awareness of available contraception methods, ways to prevent
STIs (including HIV), and reducing misconceptions about the side effects of modern contraception that
may otherwise constrain adoption. Additionally, these programs provided practical guidance on how to
procure contraceptive methods. On the other hand, radio soap operas such as Tinkanena contained less
direct informational content but instead sought to influence social norms and attitudes through edutain-

ment, promoting family planning in a relatable, narrative-driven format.

While we cannot disentangle the causal effect of listenership to each program separately—since they
were all broadcast simultaneously on the main radio channel—we analyze the overall impact of exposure
to this bundle of programs on knowledge and norm-related outcomes to unpack the potential mechanisms
of impact. To explore these mechanisms, we leverage random cross-sectional variation in exposure to
radio signal, as specified in Equation 3, where identification is achieved from exogenous variation in

radio signal strength, controlling for free-field radio propagation.

Table 5 examines the impact of exposure to the family planning radio programs on reproductive and

sexual health knowledge.

The first column reports the effect on a standardized index of knowledge, constructed from multiple com-
ponents: the share of modern contraceptive methods the respondent reports knowing (out of 12 modern
methods explicitly listed by DHS enumerators), the total number of scientifically valid methods sponta-
neously cited by the respondent to prevent HIV (out of 11 possible answers, including using condoms
and limiting the number of sexual partners), the number of misconceptions about HIV prevention men-
tioned by the respondent (out of three common misconceptions, such as avoiding mosquito bites or not
sharing food with HIV-positive individuals), and whether the respondent knows where to get tested for
HIV. Due to a high percentage of missing values, we separately analyze knowledge of where to obtain

condoms.

The results indicate that exposure to the program had no statistically significant effect on the overall
knowledge index or on any of its individual components. Likewise, exposure does not appear to im-

prove knowledge of where to obtain condoms. While the estimated coefficients consistently suggest an
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increase in knowledge or a reduction in misconceptions, their magnitudes are small and not statistically
significant. These findings suggest that information provision alone may have been insufficient to sub-
stantially improve knowledge or that baseline knowledge levels were already relatively high among the

target population.

Table 5: Knowledge outcomes

Known mCMs AIDS AIDS HIV test Get condoms

Knowledge index (share) knowledge misconceptions  where where
ey 2 3) “) (5) (6)

MBC signal 0.078 0.028 0.066 -0.009 0.010 0.045

(0.107) (0.029) (0.123) (0.008) (0.047) (0.057)

Adjusted R? 0.4337 0.1524 0.6453 0.0112 0.1383 0.0254

Observations 18,470 18,470 18,470 18,470 18,470 15,843

Dependent variable mean 0.0076 0.6152 1.127 0.0083 0.8868 0.7967
Age fixed effects v v v v v v
Wave fixed effects v v v v v v
District fixed effects v v v v v v

Notes: Estimates based on Equation 3. All regressions include wave, age and district fixed effects and individuals controls for education years,
number of siblings and whether woman belongs to a matrilineal ethnic group as well as cluster controls for urban, elevation and rugedness. The
sample includes married, co-residing and sexually active women aged 15 to 35 from three DHS waves of data collected in 2000, 2004 and 2010.
Standard errors clustered by year and cluster are reported in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
Despite the limited impact on knowledge, Table 6 reveals meaningful shifts in attitudes toward family
planning and contraceptive behavior. Women exposed to strong radio signal are 9.9 percentage points
more likely to have discussed family planning with their partners, a critical step toward joint fertility

decision-making. Moreover, they report wanting 0.42 fewer children on average, a significant reduction

in ideal family size.

Interestingly, this decrease in desired fertility is primarily driven by a decline in the preferred number
of sons, suggesting that the program may have not only influenced overall fertility preferences but also
weakened existing son preference norms. Baseline statistics indicate that respondents did not exhibit
strong son preference prior to the program—on average, women reported wanting 45% of their children
to be boys, with the remainder either girls or no preferred sex. However, the program’s effect on reduc-
ing the ideal number of boys suggests that its influence extended beyond fertility limitation to gender

composition preferences.

These attitudinal changes appear to have translated into concrete contraceptive behaviors. Women ex-
posed to the program were significantly more likely to have used a condom during their last sexual
intercourse and to be currently using any form of contraception (including modern and traditional meth-

ods).
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Table 6: Family planning outcomes

Discussed FP Children Boys Used condom
with partner ~ ideal number ideal share last intercourse Uses any CM
ey 2 3) “) (%)
MBC signal 0.099** -0.420%** -0.047* 0.056*** 0.093*
(0.050) (0.149) (0.019) (0.021) (0.051)
Adjusted R? 0.0092 0.1689 0.0144 0.0315 0.0663
Observations 10,134 18,288 18,194 18,074 18,571
Dependent variable mean 0.1200 3.922 0.4497 0.0507 0.3683
Age fixed effects v v v v v
Wave fixed effects v v v v v
District fixed effects v v v v v

Notes: Estimates based on Equation 3. All regressions include wave, age and district fixed effects and individuals controls for
education years, number of siblings and whether woman belongs to a matrilineal ethnic group as well as cluster controls for
urban, elevation and rugedness. The sample includes married women aged 15 to 35 from three DHS waves of data collected in
2000, 2004 and 2010. The family planning discussion variable is collected only in the 2000 and 2004 survey waves. Standard
errors clustered by year and cluster are reported in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
Taken together, these results suggest that while the family planning radio programs did not dramatically
improve explicit knowledge of reproductive health, they played a key role in shaping fertility preferences
and increasing contraceptive uptake, primarily through changing attitudes and facilitating discussions

about family planning.

5.4 Effect of fertility reduction on women empowerment

Our results on fertility suggest that the radio programs broadcast on MBC accelerated the fertility transi-
tion in Malawi, triggering an exogenous shift in fertility. This setting allows us to study how reductions
in fertility affect women’s empowerment through two main channels: education and human capital ac-

cumulation, and labor force participation and economic empowerment.

From a theoretical perspective, reduced fertility can directly impact women’s education by lowering the
time burden of childcare, enabling young women to remain in school longer. Empirical evidence sug-
gests that access to contraception and lower fertility rates are associated with higher female educational
attainment, as girls face fewer interruptions to their schooling due to early childbearing (Miller, 2010).
A secondary, indirect channel operates through reduced dependency ratios at the household level, as
smaller families allow greater per-child investments in nutrition, health, and education, leading to higher
overall human capital accumulation (Becker and Lewis, 1973). Higher educational attainment, in turn,

strengthens women’s bargaining power through enhanced cognitive skills (Mckelway, 2018) and greater
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labor market opportunities.

Lower fertility also facilitates women’s entry and retention in the labor market, increasing their economic
independence. The opportunity cost of childbearing declines, making formal employment more feasible
for women. Empirical studies have found that reductions in fertility, particularly through access to family
planning, are associated with increased female labor force participation (Goldin and Katz, 2002). Higher
participation in the labor force not only improves women’s financial security but also increases their
contributions to household income, enhancing their bargaining power in household decision-making

(Heath and Mobarak, 2015; Majlesi, 2016).

Table 7: Women empowerment outcomes

IPV score Decision making score Completed primary ~ Currently working Paid employment Work outside agriculture

[©) (2) (3) 4) (5) (6)
Panel A : Married women a 15-35
MBC signal 0.234** 0.254*** 0.053 0.011 0.094 0.104*
(0.105) (0.071) (0.059) (0.072) (0.071) (0.060)
R? 0.0906 0.1544 0.0851 0.0398 0.0915 0.0596
Observations 18,566 18,568 18,571 18,571 18,542 18,570
Dependent variable mean -0.0295 -0.0786 0.2340 0.5551 0.3122 0.2515
Panel B : Married women below 15 in 1995
MBC signal 0.202 0.306"** 0.125* -0.004 0.192** 0.246"**
(0.131) (0.091) (0.074) (0.089) (0.090) (0.075)
R? 0.0994 0.1709 0.0716 0.0514 0.1182 0.0639
Observations 8,917 8,917 8,918 8918 8,899 8,917
Dependent variable mean 0.0423 -0.0253 0.2733 0.5318 0.3162 0.2428
Panel C : Married women above 15 in 1995
MBC signal 0.125 0.127 0.017 0.098 -0.0005 0.020
(0.110) (0.079) (0.060) (0.076) (0.077) (0.070)
R? 0.0852 0.1445 0.0723 0.0312 0.0860 0.0660
Observations 14,723 14,725 14,728 14,728 14,715 14,728
Dependent variable mean -0.0473 -0.0755 0.1561 0.6124 0.3327 0.2686

Notes: Estimates based on Equation 3. All regressions include wave, age and district fixed effects and cluster controls for urban, elevation and ruggedness. Individuals controls for education years and number of
siblings are not included in these regressions. The sample includes married women aged 15 to 49 from three DHS waves of data collected in 2000, 2004 and 2010. Standard errors clustered by year and cluster are
reported in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 7 presents the effects of program exposure on women’s empowerment outcomes, disaggregated by
age groups. Panel A examines the effects on married women aged 15-35, the group most directly affected
by reduced fertility. We find a significant increase in empowerment, as measured by a 0.234 standard
deviation decrease in acceptance of intimate partner violence (IPV) and a 0.254 standard deviation in-
crease in decision-making power within the household. While we do not observe significant effects on
primary education completion or overall employment, we do find a 10.4 percentage point increase in the
probability of working outside of agriculture. These results suggest that fertility reductions may have
enabled young women to engage in non-agricultural labor, consistent with a decline in the opportunity

costs of childbearing.
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To further explore whether education played a role in empowerment gains, we split the sample into two
groups based on whether they were of primary school age when the program started. Panel B focuses
on women who were younger than 15 in 1995 and therefore still of schooling age. For this group, we
find a 12.5 percentage point increase in the probability of completing primary education, consistent with
the hypothesis that reduced fertility allowed for greater schooling investments. This higher human cap-
ital accumulation translates into significant labor market improvements, with a 19.2 percentage point
increase in paid employment and a 24.6 percentage point increase in working outside agriculture. Impor-
tantly, decision-making power within the household increases by 0.306 standard deviations, consistent
with greater economic autonomy reinforcing bargaining power. The effect on IPV acceptance, while
similar in magnitude to Panel A, is not statistically significant, potentially due to the younger age profile

of this group.

By contrast, Panel C examines women who were already older than 15 in 1995 and unlikely to have
benefited from any direct schooling effects. For this group, we do not detect significant effects on educa-
tion, labor market outcomes, or decision-making power, reinforcing the interpretation that the observed

empowerment effects stem from increased schooling among younger women.

To further validate this interpretation, we conduct a cohort analysis with district and cluster fixed effects
(Table B4), confirming that exposure to the program during school years significantly increases primary
school completion rates but does not affect secondary school attainment. Together, these results suggest
that improved human capital accumulation through a quantity-quality trade-off is a key driver of women’s

empowerment gains, largely operating through greater labor market opportunities.

Finally, we turn our attention to potential long-run effects of the fertility transition on empowerment. We
combine data from the two available Afrobarometer waves 2017 and 2022 which include precise spatial
encoding and information on attitudes towards female empowerment. We focus on 5 core dimensions
which jointly capture female empowerment. These item measure (i) whether women should have equal
access to jobs; (ii) whether women should have equal rights to inherit land; (iii) whether women are
equally suited for leadership roles; and (iv) whether women should have equal say when it comes to
financial decisions. Measures are standardized around their respective means. We combine these five
dimensions to compute a general empowerment indicator as the average across their z-scores. Positive

values represent attitudes that reflect stronger female empowerment.

We then proceed to estimate equation 3 separately for women and men. Figure 6 plots the coefficients of

broadcasting exposure (along with 90 percent confidence intervals) across the four distinct dimensions
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Figure 6: Impact of MBC signal on probability on long-run female empowerment outcomes
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Note. Estimates of FP broadcasting exposure on attitudes toward female empowerment by male and female sub-samples, based

on Afrobarometer waves 2017 and 2022. Higher values indicate greater support for female empowerment. Estimates derive from

equation 3, controlling for wave and district fixed effects, propagation parameters, and individual characteristics. Standard errors

are clustered at the district level.
of attitudes toward female empowerment, as well as the composite index.* Overall, the results suggest
that exposure to the MBC signal produced shifts in empowerment-related attitudes, with only the point
estimate of women'’s attitudes toward female leadership being negative but not statistically significant.
Notably, men exhibit an increase in the composite attitudes towards empowerment index of 0.53 standard
deviations, significant at the 5 percent level. For women, we find an increase of 0.22 standard deviations,

although not significant at conventional levels. Polling both groups together we find an average increase

of 0.32 significant at the 5 percent level.

Both men and women show positive coefficients for women’s right to inherit land, with women being
0.63 standard deviations more supportive. Likewise, attitudes about women’s influence over household
financial decisions register large positive effect—roughly a one standard deviation increase among men,
significant at the 1 percent level. By contrast, changes in attitudes toward women’s right to access jobs
remain smaller and indistinguishable from zero for both genders, possibly reflecting entrenched family

arrangements and labor market norms.

Taken together, these findings suggest that the fertility transition spurred by MBC’s family planning
programs not only affected women’s beliefs and behaviors but also led men to adopt more progressive

views regarding female autonomy and rights over the long run.

4See table B2 in the appendix for the corresponding regression table.
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6 Conclusion

This paper provides novel evidence on the impact of mass media-driven family planning campaigns on
fertility transition and female empowerment in a developing country context. Using exogenous vari-
ation in radio signal strength induced by topography, we show that exposure to family planning pro-
grams broadcast on Malawi’s national radio station significantly reduced fertility rates among women
of reproductive age. This decline was primarily driven by shifts in fertility preferences and increased

contraceptive uptake, rather than improved explicit knowledge of reproductive health.

The ability of mass media to drive fertility decline and enhance women’s empowerment highlights its
potential as a powerful policy tool in high-fertility settings. Policymakers should consider leveraging
media-based interventions as a complementary strategy to traditional supply-side reproductive health

programs, which have often struggled to produce meaningful reductions in fertility (Dupas et al., 2024).

Beyond fertility, the observed decline in childbearing provides a unique opportunity to study its broader
implications for women’s empowerment. We find that this fertility reduction translated into meaning-
ful improvements in women’s agency, including greater participation in household decision-making,
lower acceptance of intimate partner violence, and increased engagement in non-agricultural employ-
ment. These effects were most pronounced for younger cohorts, suggesting that reductions in fertility
facilitated increased schooling investments and, in turn, greater labor market opportunities. Our results
highlight the crucial role of human capital accumulation in translating fertility declines into long-term

gains in female agency and economic participation.
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B Additional Results

B.1 Signal strength and listenership by work status

Table B1: MBC signal strength and listenership by working status

Listened to any MBC family planning program
()

MBC signal 0.181%**
(0.058)
MBC signal (free) 0.081
(0.067)
Elevation 0.010
(0.029)
Rugedness -0.105
(0.116)
Currently working 0.083***
(0.024)
MBC signal x Currently working -0.090**
(0.041)
R? 0.0332
Observations 34,950
Dependent variable mean 0.7196
District fixed effects v
Wave fixed effects v

Notes: Estimates based on Equation 3. The sample includes women and men aged 15 to 50 from three
DHS waves of data collected in 2000, 2004 and 2010. The dependent variable takes the value 1 if the
respondent reports having listened to any of the 15 specific family planning programs broadcasted by
MBC in the last few months. Standard errors clustered by year and cluster are reported in parentheses.
***p < 0.01, ** p < 0.05, *p <0.1.

B.2 Signal strength and lon-run female empowerment



Table B2: Signal strength and lon-run female empowerment

Attitudes to

empowerment index job land leader = money
(1) () (3) 4) &)
Panel A : all
signal 0.324** 0.069 0.409 0.098  0.720***
(0.155) (0.237) (0.281) (0.266) (0.261)
R? 0.1460 0.1297 0.1200 0.1255 0.1582
Observations 2,388 2,388 2,388 2,388 2,388
Panel B : men
signal 0.534** 0.166 0.407 0.573  0.990***
(0.248) (0.356) (0.470) (0.421) (0.341)
R? 0.2117 0.2050 0.1489 0.2244  0.2450
Observations 1,192 1,192 1,192 1,192 1,192
Panel C: women
signal 0.218 0.101  0.632* -0.358 0.500
(0.198) (0.333) (0.350) (0.396) (0.356)
R? 0.2491 0.2019 0.2350 0.2024 0.2339
Observations 1,196 1,196 1,196 1,196 1,196

Notes: Estimates of FP broadcasting exposure on attitudes toward female empowerment by male
and female sub-samples, based on Afrobarometer waves 2017 and 2022. Higher values indicate
greater support for female empowerment. Estimates derive from equation 3, controlling for wave
and district fixed effects and propagation controls. Additional we control for age, education, and
religion and main language to capture ethnic differences. Standard errors clustered by year and
afrobarometer locality are reported in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.



B.3 Exposure model

Empirical approach In this section, we suggest an alternative estimation strategy, exploiting the cu-
mulative exposure to FP broadcasting to estimate impacts on realized fertility and education outcomes.
This approach leverages cohort level variation in exposure to radio programs within clusters. Depending
on the year of birth, the number of fertile years during which a woman has been exposed to this kind of

novel content varies largely.

Figure B2 illustrates the variation we exploit with the three different DHS surveys used. Women surveyed
in 2010 (2000) could have been exposed to a maximum of 15 (5) fertile years to the family planning
programs, which began in 1995. However, women under 30 (20) at the time of the 2010 (2000) DHS
survey had fewer years of exposure, as they had not yet completed 15 (5) fertile years at the time of
survey. Similarly, women over 45 in the 2010 (2000) survey also had fewer years of exposure, as they
were already older than 30 (45) when the program began, leaving them with less than 15 (5) remaining

fertile years.

Similarly, to study the effect of the program on education outcomes, we define primary (secondary)
schooling years exposure, as the cumulative number of school years, aged between 6—14 (18), after MBC
started broadcasting family planning programs. Figure B3 illustrates the variation we exploit with the
three different DHS surveys used. In this setting, all women surveyed are old enough to have completed
primary school years, and all surveys have been conducted more than 8 years after the MBC program
started, so that the maximum number of primary school years with MBC Family Planning Programs is 8
for all three waves. Women over 20 (10, so all) years old at the time of the 2010 (2000) DHS survey have

been exposed to the MBC FP Program for only some of their primary school years and women over 29
Figure B2: Age in 1995 and Fertile Years with MBC Family Planning Programs
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Figure B3: Age in 1995 and Primary School Years with MBC Family Planning Programs
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(19) years old at the time of the 2010 (2000) DHS survey have not have been exposed at all during their
primary school years.

We proceed to estimate the cumulative impact of exposure to the radio campaign on fertility and educa-

tion outcomes based on the following equation:

children; = B1S.y X Epgy + 5255(?)38 X By + XA+ pie + prw + e + € 4)

We define exposure Ej;) as the cumulative number of fertile (education) years of woman ¢ from age
cohort k, occurring after the beginning of FP radio broadcasting in 1995. X represents a vector of
individual controls. We include . and p,,,, cluster and wave fixed effects. uy, represents a set of dummies

for age cohorts.

Results



Table B3: Cohort Analysis : Impact of MBC Signal on Total Number of
Children Ever Born

Children ever born Any child
) @) 3) “4)
MBC signal x fertile years -0.083***  -0.139*** -0.010"** -0.014***
(0.019) (0.019) (0.003) (0.004)

Adjusted R? 0.6816 0.6870 0.5840 0.5903
Observations 34,959 34,959 34,959 34,959
Dependent variable mean 3.094 3.094 0.7841 0.7841

Age fixed effects v v v v
Wave fixed effects v v v v
District fixed effects v v

Cluster fixed effects v v

Notes: Estimates based on Equation 4. All regressions include wave fixed effects and
individuals controls for education years, number of siblings and whether woman belongs
to a matrilineal ethnic group. Columns without cluster fixed effects include cluster controls
for urban, elevation and rugedness. Exposure is defined as the number of years during
the fertile period of women, between 15 and 45 years old, after MBC started to broadcast
family planning programs. The sample includes women aged 15 to 50 at the time of survey
using data from the waves of data collected in 2000, 2004 and 2010 , covering the period
1990 to 2010. Standard errors clustered by year and cluster are reported in parentheses.
% p < 0.01, ¥* p < 0.05, *p < 0.1.

Table B4: Cohort Analysis : Impact of MBC Signal on Education

Primary years Completed primary ~ Secondary years Completed secondary

(1) 2 3) “) S) (6) (7 ®)

MBC signal x primary years ~ 0.136***  0.067  0.021*** 0.020***
(0.047)  (0.045) (0.008)  (0.007)
MBC signal x all school years 0.052  0.035 0.002 0.001
(0.033) (0.025) (0.006) (0.006)

Adjusted R? 0.2526  0.3341 0.1510  0.2243  0.1705 0.2920 0.1104 0.1891
Observations 34,959 34,959 34,959 34,959 34,959 34,959 34,959 34,959
Dependent variable mean 4.318 4318 0.2439 0.2439  0.4207 0.4207 0.0566 0.0566
Age fixed effects v v v v v v v v
Wave fixed effects v v v v v v v v
District fixed effects v v v v

Cluster fixed effects v v v v

Notes: Estimates based on Equation 4. All regressions include wave fixed effects and individuals controls for education years, number of siblings
and whether woman belongs to a matrilineal ethnic group. Columns without cluster fixed effects include cluster controls for urban, elevation
and rugedness.. Exposure is defined as the number of years during the primary school years of women, between 6 and 15 years old, after MBC
started to broadcast family planning programs. The sample includes women aged 15 to 50 at the time of survey using data from the waves of data
collected in 2000, 2004 and 2010 , covering the period 1990 to 2010. Standard errors clustered by year and cluster are reported in parentheses.
*rEp < 0.01, ** p < 0.05, *p < 0.1.



References

Adena, M., R. Enikolopov, M. Petrova, V. Santarosa, and E. Zhuravskaya (2015). Radio and the rise of
the Nazis in prewar Germany. Quarterly Journal of Economics 130(4), 1885-1939.

Armand, A., P. Atwell, and J. Gomes (2020). The Reach of Radio: Ending Civil Conflict through Rebel
Demobilization. American Economic Review 110(5), 1395-1429.

Becker, G. S. and H. G. Lewis (1973). Interaction between quantity and quality of children. Economics
of the Family: Marriage, Children, and Human Capital ISBN.

Besley, T. and R. Burgess (2002). The political economy of government responsiveness: Theory and
evidence from India. Quarterly Journal of Economics 117(4).

Blouin, A. T. and S. W. Mukand (2019). Erasing ethnicity? propaganda, nation building and identity in
Rwanda. Journal of Political Economy 127(3).

Cammack, D. (2000). At the crossroads: Freedom of expression in Malawi. Article 19, International
Centre Against Censorship.

Croft, T. N., A. M. J. Marshall, and C. K. Allen (2018). Guide to DHS statistics. Demographic and
Health Surveys Program.

Dahl, G. and S. DellaVigna (2009). Does movie violence increase violent crime? Quarterly Journal of
Economics 124(2), 677-734.

DellaVigna, S., R. Enikolopov, V. Mironova, M. Petrova, and E. Zhuravskaya (2014). Cross-border
media and nationalism: Evidence from Serbian radio in Croatia. American Economic Journal: Applied
Economics 6(3), 103-132.

DellaVigna, S. and E. Kaplan (2007). The fox news effect: Media bias and voting. Quarterly Journal of
Economics 122(3), 1187-1234.

Duflo, E., P. Dupas, and M. Kremer (2015). Education, HIV, and early fertility: Experimental evidence
from Kenya.

Dupeas, P., S. Jayachandran, A. Lleras-Muney, and P. Rossi (2024). The negligible effect of free contra-
ception on fertility: Experimental evidence from burkina faso. Technical report, National Bureau of
Economic Research.

Enikolopov, R., M. Petrova, and E. Zhuravskaya (2011). Media and political persuasion: Evidence from
Russia. American Economic Review 101(7), 3253-3285.

Ferrara, E. L., A. Chong, and S. Duryea (2012). Soap operas and fertility: Evidence from brazil. Ameri-
can Economic Journal: Applied Economics 4(4), 1-31.

Field, E. (2003). Fertility responses to urban land titling programs: The roles of ownership security and
the distribution of household assets.

Glennerster, R., J. Murray, and V. Pouliquen (2021). The Media or the Message? Experimental Evidence
on Mass Media and Modern Contraception Uptake in Burkina Faso. CSAE 2021-4.

Goldin, C. and L. F. Katz (2002). The power of the pill: Oral contraceptives and women’s career and
marriage decisions. Journal of Political Economy 110(4).



Heath, R. and A. M. Mobarak (2015). Manufacturing growth and the lives of bangladeshi women.
Journal of development Economics 115, 1-15.

Jensen, R. and E. Oster (2009). The power of TV: Cable television and women’s status in India. The
Quarterly Journal of Economics 124(3), 1057-1094.

John Snow, Inc. (1998, November). Support to aids and family health project: Final report. Technical
report, USAID/Malawi, Lilongwe, Malawi.

Kadzamira, E. C., D. M. Banda, A. Kamlongera, and N. Swainson (2001, September). The impact
of hiv/aids on primary and secondary schooling in malawi: Developing a comprehensive strategic
response. Technical report, University of Malawi, Centre for Educational Research and Training.

La Ferrara, E., A. Chong, and S. Duryea (2012). Soap operas and fertility: Evidence from Brazil.
American Economic Journal: Applied Economics 4(4), 1-31.

Lema, V., V. Mpanga, and B. Makanani (2002). Socio-demographic characteristics of adolescent post-
abortion patients in blantyre, malawi. East African Medical Journal 79(6), 306-10.

MACRA, M. C. R. A. (2023). National ict survey.

Majlesi, K. (2016). Labor market opportunities and women’s decision making power within households.
Journal of Development Economics 119, 34-47.

Mckelway, M. (2018). Women’s self-efficacy and women’s employment: Experimental evidence from
india. Working Paper.

Meekers, D., R. Van Rossem, M. Silva, and A. Koleros (2007). The reach and effect of radio communi-
cation campaigns on condom use in Malawi. Stud Family Planning 8(2), 113—-120.

Miller, G. (2010). Contraception as Development? New Evidence from Family Planning in Colombia.
Economic Journal 120(545).

NSO, N. S. O. and I. Macro (2011). Malawi demographic and health survey 2010. Technical report,
National Statistical Office and ICF Macro, Zomba, Malawi and Calverton, Maryland, USA.

Olken, B. (2009). Do television and radio destroy social capital? evidence from indonesian villages.
American Economic Journal: Applied Economics 1(4), 1-33.

Paluck, E. L. and D. P. Green (2009). Deference, dissent, and dispute resolution: An experimental
intervention using mass media to change norms and behavior in Rwanda. American Political Science
Review 103(4), 622—-644.

Robinson, R. S. (2017). Intimate interventions in Global Health: family planning and HIV prevention in
sub-Saharan Africa. Cambridge University Press.

Rossi, P. and M. Godard (2022). The Old-Age Security Motive for Fertility: Evidence from the Extension
of Social Pensions in Namibia. American Economic Journal: Economic Policy 14(4).

Ruthbah, U. (2020). Does lower fertility empower women? Evidence from rural Bangladesh. Economics
and Human Biology 36.

Stromberg, D. (2004). Radio’s impact on public spending. Quarterly Journal of Economics 119(1).

10



United Nations (2015). Transforming our world: the 2030 agenda for sustainable development. General
Assembly Resolution A/RES/70/1.

United Nations (2024). World population prospects 2024, online edition. United Nations Department of
Economic and Social Affairs, Population Division.

USAID (2012). Three successful sub-saharan africa family planning programs: Lessons for meeting the
millennium development goals. Technical report, Washington DC.

USAID, A. Bureau, and W. USAID (2012). Three Successful Sub-Saharan Africa Family Planning
Programs: Lessons for Meeting the MDGs.

World Health Organization (2005). Report of a WHO Technical Consultation on Birth Spacing: Geneva,
Switzerland 13-15 June 2005.

Yanagizawa-Drott, D. (2014). Propaganda and conflict: Evidence from the rwandan genocide. Quarterly
Journal of Economics 129(4), 1947-1994.

11



	Introduction
	Background
	Data
	Radio exposure
	Fertility, reproductive health and female empowerment

	Empirical strategy
	Results
	Radio coverage and listenership
	Fertility decisions
	Mechanisms
	Effect of fertility reduction on women empowerment

	Conclusion
	Topography of Malawi
	Additional Results
	Signal strength and listenership by work status
	Signal strength and lon-run female empowerment
	Exposure model


