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Abstract

Women may have a higher willingness than men to adopt certain household technologies.

If adoption of a technology must be agreed upon by both partners, then women with low

bargaining power may struggle to convince their partner to adopt. Introducing a version of

the technology which is more acceptable to men, even if less effective from the perspective of

a social planner, may therefore improve adoption and welfare in contexts where women have

low bargaining power. Female condoms have marginally lower efficacy and higher unit cost

than male condoms, but offer lower discomfort and stigma especially to men. We conduct

an experiment in an area of Mozambique with high HIV prevalence, offering free access to

and information about female condoms. We find strong take-up among women with low

household bargaining power, and that free provision of this second-best technology is cost-

effective under a range of simulated scenarios. The findings highlight how asymmetry in the

costs and benefits of technology adoption across household members should be taken into

account in policy design.

JEL classification: C78, J16, I12, O15, O33

Keywords: Intra-household Bargaining, Technology Adoption, HIV/AIDS, Condoms, Field

Experiment
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1 Introduction

Partners may systematically differ in the types of preferences that determine willingness to

adopt household technologies. In particular, there is evidence that women have a stronger

preference for risk reduction (Agnew et al., 2008) and for household public goods such as

children’s health and education (Duflo, 2003), as well as being less overconfident (Barber and

Odean, 2001) and more patient (Dittrich and Leipold, 2014). Women may also bear more

of the costs of non-adoption, through responsibility for domestic chores and caring duties, or

greater exposure to certain health or safety risks (Miller and Mobarak, 2013; Stopnitzky, 2017).

The extent to which households invest in welfare or adopt welfare-enhancing technologies may

therefore depend on women’s bargaining power and control over household resources (Attanasio

and Lechene, 2014; Duflo and Udry, 2004), and on the extent to which a technology can be

adopted unilaterally or requires the agreement of both partners (Ashraf et al., 2014b). This

paper therefore examines how intra-household bargaining adopts a technology that requires

joint agreement, in a context where women have low bargaining power. Moreover, we ask

whether the introduction of a technology that is second-best from the perspective of a social

planner, but more appealing than the existing technology to the dominant male partner, can

be welfare-enhancing.

Condoms are an important technology from a public health perspective, since they are the

only well-established STI protection technology — that is, contraceptives which protect not

only against unwanted pregnancy but also against HIV/AIDS and other STIs. Both male

and female condoms are non-concealable, and thus their use requires the agreement of both

partners.1 Therefore if women have a stronger demand for condom adoption than men, then

women with low bargaining power may struggle to convince their partners to adopt.

There are several reasons to believe that women may have a higher willingness than men to

adopt condoms. First and foremost, women are more vulnerable to HIV infection: in 2015,

women accounted for 59% of all individuals aged 15 and over living with HIV, and the rate of

new infections among young women aged 15-24 was double that among young men (UNAIDS,

1Female condoms can be inserted by women prior to intercourse, although they still remain visible to both
partners. In contrast, contraceptive technologies that protect solely against pregnancy — such as the pill and
injectables — can be used by women alone, and are often sufficiently concealable such that women may adopt
them unilaterally. A large economic literature has documented the consequent impact of the pill on women’s
economic empowerment (Goldin and Katz, 2002; Bailey, 2006; Chiappori and Oreffice, 2008).
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2016a). The reason for this gender disparity is that women tend to have older partners, lower

access to sexual and reproductive health services, and a higher biological risk than men of

becoming infected from heterosexual intercourse (UNAIDS, 2016b). Second, women may also be

more risk-averse than men (Eckel and Grossman, 2008). Third, women also disproportionately

bear the costs of unwanted pregnancy, increasing their demand for contraceptives across the

board. The fact that women hold low bargaining power in many households, especially in the

developing world, may therefore partly explain why condoms are subject to chronic under-

adoption from the perspective of policymakers. For example, in 2015 alone, an estimated 3.3

billion risky sex acts took place without condoms in Sub-Saharan Africa, leading to 910,000

new HIV infections (UNAIDS, 2016a).2

Female condoms can be seen as a second-best technology from the perspective of a social plan-

ner, given that they have slightly lower efficacy in preventing HIV transmission and unwanted

pregnancy when perfectly and consistently used, and worse effectiveness in normal use (Farr

et al., 1994; Trussell, 2011), especially when first adopted (Beksinska et al., 2012).3 Female

condoms also currently have a higher unit production cost than male condoms: specifically,

$0.57 compared to $0.03 (Mantell et al., 2015).4 However, qualitative evidence suggests that

men associate female condoms with lower stigma and disutility than male condoms, and indeed

this has been drawn on as a marketing technique (Philpott et al., 2006; Wanyenze et al., 2011;

Koster et al., 2015). If the idea that female condoms yield lower disutility to men means that

women with low bargaining power can convince their partners to use female condoms, but not

male condoms, then making female condoms available to such women may decrease rates of

unprotected sex.5 This is likely to lead to substantial welfare gains, given the negative exter-

2The total estimated need is an estimate of the number of sex acts between sex workers and their clients
(38%), non-regular partners (20%), partners requiring condoms as a method of family planning (15%), HIV-
affected couples (14%), and men who have sex with men (8%). Of the 2.7 billion condoms which were used,
female condoms accounted for just 1.6%.

3Trussell (2011) finds in the US that first-generation female condoms are 95% effective at preventing pregnancy
in the first year of use if perfectly used, but 79% effective in typical use. Meanwhile male condoms are 98%
effective if perfectly used, and 85% effective in typical use. On the other hand, Macaluso et al. (2007) find in a
20-week RCT that female condoms are associated with a much higher rate of failure or incorrect use than male
condoms (34% versus 9%), but that this does not lead to a significant difference in efficacy between male and
female condoms.

4This is due to a monopoly on the production of WHO-approved female condoms, and consequent low produc-
tion volumes (Peters et al., 2010). Lower-cost female condoms have been developed in India and approved by the
EU, although have been waiting for several years for WHO approval (ibid.). Estimates suggest that increases in
the scale of female condom production could lead to a cost-neutral increase in coverage relative to male condoms
(Dowdy et al., 2006).

5Inserting female condoms prior to intercourse may also allow women with low bargaining power to change the
default from unprotected sex to female condom use as partners enter into bargaining over condom use. It could
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nalities of risky sexual behaviour in terms of transmission of HIV/AIDS and other STIs. On

the other hand, the less effective and more expensive nature of female condoms must also be

taken account into welfare calculations.

Our specific research question is therefore whether providing free access to and information

about female condoms can increase condom use, particularly among women with low household

bargaining power. We also investigate whether this is a cost-effective policy. To do so, we evalu-

ate a condom programme in the slums of Matola, Mozambique. The female HIV prevalence rate

in Matola has been estimated at 29.6% (Ministério da Saúde, 2015), and thus condom adoption

is a key public health concern. In the programme, women attend a series of six fortnightly

group sessions, in which a local health worker provides information about female condoms as

well as other contraceptives, HIV/AIDS and STIs, and broader sexual and reproductive health

issues. Female condoms are also added to the set of products carried by local health workers —

which already includes male condoms — which participants can access freely and discreetly at

the end of each session.6 The intervention thus allows us to study which women, if any, adopt

female condoms when informational, access and price constraints are alleviated. We therefore

isolate the effects of individual preferences and how they are mediated through intra-household

bargaining on demand.

To formalise our predictions, we introduce a model of intra-household bargaining over STI pro-

tection methods. Both men and women value the levels of pleasure and of health protection

associated with different contraceptive technologies. However, for the reasons outlined above,

we argue that women place a lower relative weight than men on the pleasure loss associated

with condom use, and a larger relative weight on the level of health protection provided. When

the only STI protection options available are male condoms or sex unprotected by condoms,

the model therefore predicts that many women prefer to use male condoms, but that those with

low bargaining power are unable to convince their partners to do so. When female condoms are

introduced, three effects are predicted. First, on the intensive margin, some women with low

bargaining power who were previously having unprotected sex are now able to convince their

partners to adopt female condoms (but not male condoms), increasing condom coverage. Sec-

also potentially act as a commitment device, for example if arousal leads to increases in irrational behaviour
(Ariely and Loewenstein, 2006). In principle, both of these mechanisms could increase the likelihood that women
with a given bargaining power are able to convince their partners to use female condoms.

6The female condoms distributed are of the FC2 variety, which are made of synthetic nitrile and have been
found to have greater acceptability among users. See https://fc2femalecondom.com/fc2-global-home/ for
details.
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ond, some women with intermediate bargaining power who were previously using male condoms

also substitute into using female condoms, decreasing average condom effectiveness. Third, on

the extensive margin, some couples who were not previously having sex — because neither the

utility from unprotected sex nor the utility from sex protected by condoms was greater than

both partners’ outside options — now have sex with female condoms. The relative magnitudes

of each of these margins of response are therefore important to determine empirically, in order

to establish total effects on HIV transmission and on welfare.

To do so, we use a phased-in experimental design to compare women who attended the condom

training to women who were randomised to wait an additional six months before beginning the

course. Our primary outcome variable is the use of female and male condoms at endline, and

how this varies by baseline bargaining power. Since measuring condom use inevitably relies on

self-reporting, we record the number of condoms that participants take within them after each

session, and we collect weekly coital diary data for a random subsample of the women. These

diaries allow us to re-estimate the treatment effects using a more complex and granular survey

instrument, which can be cross-checked with the results of the survey to reduce concerns about

misreporting. The fact that the diaries are administered very shortly after the sex acts that

they ask about also almost eliminates potential recall bias (Das et al., 2012). Furthermore, the

diaries allow us to investigate impacts at the sex-act level. To measure bargaining power, we

collect information about assets brought by the woman to the relationship, and also enumerate

three different survey modules covering decision-making, dynamics of the relationship, and

violence.7

The results show a large impact of treatment on female condom use: an increase of 18.4 per-

centage points in the proportion of women who have ever used female condoms (equivalent to

209% of the endline mean in the control group) and an increase of 7.7 percentage points (385%)

in the proportion of those currently using female condoms. Importantly, we see no significant

evidence of substitution away from male condoms. Moreover, the diary data show that treat-

ment leads to an increase of 9.1 percentage points in the probability that an individual has sex

each week (19% of the endline mean in the control group), and an increase of 9.7 percentage

points (970%) in the proportion of sex acts per person per week protected by female condoms.

As predicted by the model, among women in a stable relationship, take-up of female condoms

7Whilst we also sought to include incentivized measures of remaining STI-free and of bargaining power,
unfortunately the National Research Ethics Committee of Mozambique’s procedures do not allow any financial
remuneration of survey participants.
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is driven by women with lower baseline bargaining power. Adoption of female condoms is also

particularly strong among women who are not in a stable relationship at baseline and women

who are HIV-positive, suggesting increased coverage of the sex acts with the highest risk of

HIV transmission.

To establish whether the free distribution of female condoms and provision of information

about their use is a cost-effective policy, we conduct a simulation of two possible scale-ups to

the entire female population of South Mozambique: a scale-up of our full intervention; and

a scale-up of just the free distribution of female condoms, with the provision of information

being incorporated into existing sex education programs in health centres and schools. We

employ the leading epidemiological used by UNAIDS in order to estimate the number of HIV

infections and disability-adjusted life years (DALYs) that free access to female condoms would

help avert.8 We do so taking into account the increase in condom coverage estimated from

our RCT, but also the decrease in average condom effectiveness compared to pure use of male

condoms, and the observed increase in the number of sex acts. The results suggest that scaling

up our full intervention is not cost-effective, but that scaling up the free distribution of female

condoms, with information provision coming through existing sex education programs, could

be highly cost-effective or even cost-saving compared to the cost of antiretroviral therapy for

the individual infections averted.9

To our knowledge, this is the first experimental study to consider intra-household bargaining

over condom use, and how the introduction of female condoms might interact with the bar-

gaining process.10 A broader literature has examined the relationship between intra-household

bargaining and adoption of cookstoves (Miller and Mobarak, 2013), savings accounts (Schaner,

2015), saving through ROSCAs (Anderson and Baland, 2002) and microfinance (Van Tassel,

2004). In terms of contraception, Gertler et al. (2005) model bargaining over male condom use

between female sex workers and male clients in Mexico, and compare the model’s predictions

to observational data on sex workers’ recent transactions. They establish that unprotected

sex is associated with a higher price. Our contribution is distinct insofar as we model the

repeated household bargaining process that takes place within couples, rather than a one-shot

or finite-horizon interaction like that between sex workers and clients, or casual partners. We

8Specifically, we use the AIM module from the SPECTRUM suite of models; see Section 6 for details.
9The Government of Mozambique’s National Strategic Plan on HIV/AIDS includes funding antiretroviral

therapy for all infected individuals; see Section 6 for details.
10For qualitative studies in the sexual health literature, see Choi et al. (2004).

7



also consider the introduction of an alternative technology — namely female condoms. The

existing literature on bargaining within couples focuses on fertility. Eswaran (2002) models

how increasing women’s bargaining power within the household may decrease fertility and also

child mortality. As mentioned above, Ashraf et al. (2014b) consider “moral hazard” in the use

of concealable contraceptives. Similarly, Rasul (2008) shows that couples in Malaysia appear

to bargain without commitment over fertility. In contrast, we consider bargaining over STI

protection methods that also guard against HIV/AIDS and other STIs, which by their nature

are not concealable.

A number of medical studies have examined the effects of introducing female condoms alongside

male condoms (Vijayakumar et al., 2006). In particular, Fontanet et al. (1998) evaluate a

randomised provision of either male condoms or male and female condoms to sex workers in

Thailand. They find an insignificant decrease in the incidence of unprotected sex and STI

prevalence when both types of condoms are offered, rather than just male condoms. More

recently, Mantell et al. (2015) compare a short course of information about female condoms

to a more intensive course among university students in KwaZulu Natal. The study lacks a

pure control group. They find that both treatments are effective in reducing the incidence of

unprotected sex between baseline and endline, however, there is no significant difference across

the two course types (although this may reflect a lack of power). Coman et al. (2013) use

propensity score matching to study the effects of female condom availability via a long-term

programme in the USA, again finding positive impacts on coverage. Meanwhile Ashraf et al.

(2014a) examine the effect of incentives to sell female condoms on sales by agents, but do not

study impacts on the end users.

We also add to a large literature on interventions designed to reduce transmission of HIV. A

number of studies have focused on providing teenage girls with HIV risk information (Dupas,

2011), educational subsidies and abstinence curricula (Duflo et al., 2015), education-linked

conditional cash transfers (Baird et al., 2013), and vocational and “life skills” training (Bandiera

et al., 2014). Others have experimented with giving high-risk populations financial incentives

to stay free from sexually transmitted infections (De Walque et al., 2012; Galárraga et al., 2014;

Bjorkman Nyqvist et al., 2015), to take HIV tests (Thornton, 2008; Baird et al., 2014), and

to undertake voluntary adult male circumcision (Thirumurthy et al., 2014; Godlonton et al.,

2016).
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In terms of policy implications, our results show that expanding access to and information

about female condoms can expand coverage especially among women with low household bar-

gaining power. This is particularly important given that women with low bargaining power are

a high-risk group: for example, violent male partners are more likely to have extramarital or

multiple sexual relationships, and as a result to be HIV-positive (Dunkle et al., 2004; Silverman

et al., 2008; Decker et al., 2009). Furthermore, women with low bargaining power are less likely

to have access to antiretroviral therapy (Ruger, 2004). The fact that use of female condoms

does not simply substitute for use of male condoms also suggests that the correct cost com-

parison for female condom programmes is not male condom programmes, but rather the costs

of antiretroviral therapies, unwanted pregnancies, and other costs associated with unprotected

sex. Finally, our results reinforce findings in the medical literature that female condoms can

be introduced with relatively simple information and access programmes (Mantell et al., 2015).

Similar introductions and demonstrations of male condoms are a common component of sex

education programmes across the world, for example in high schools and youth groups. Our

results highlight the potential benefits of adding female condoms to such programmes.

The rest of this paper is organised as follows. Section 2 describes the context and intervention.

Section 3 outlines the model and predictions for the effects of the intervention. Section 4

describes the study design and data sources. Section 5 details the results and robustness checks.

Section 6 describes the cost-benefit and cost-effectiveness analyses. Section 7 concludes.

2 Context and intervention

2.1 HIV and condom use in Maputo

Our study took place in Matola, the capital of Maputo Province, Mozambique. Matola lies

approximately 10km west of Maputo City, and with 893,000 inhabitants is the second most

populated area of Mozambique (Instituto Nacional de Estatistica Moçambique, 2014). HIV

prevalence in Maputo Province is high and disproportionately affects women, at an estimated

29.6% for women and 15.8% for men (Ministério da Saúde, 2015). Concurrency has been

identified a contributing factor: like elsewhere, having multiple concurrent sexual partners is

regarded as acceptable and even desirable for men, although this practice is more frowned-upon
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for women (Macia et al., 2011). This is true both inside and outside of stable relationships.

85% of the women in our sample are in stable relationships, with an average duration of nine

years and no break-ups during the length of our study. Nonetheless, 36% of the women in

stable relationships report that they believe their partner is involved with other people. In

such a climate, STI protection methods which protect against transmission of HIV and other

STIs are not close substitutes for pure contraceptive methods such as the pill. As a result, STI

protection methods may be used in addition to pure contraceptive methods: in our baseline

sample, 39% of respondents are currently using pure contraceptive methods (mainly the pill or

injectables), and of those 40% are also currently using male condoms.

Both male and female condoms are available in Matola, but male condoms are far more accessi-

ble, especially for men. Female condoms are generally only available at health facilities, which

are often difficult to reach: subjects in our sample report taking on average 60 minutes to get to

the nearest health facility. Moreover, even at these health facilities, female condoms are subject

to frequent stock-outs (Pilz, 2014). Meanwhile, male condoms are readily available, both for

free at health facilities and cheaply on the private market. Nonetheless, women report feeling

uncomfortable purchasing male condoms, and are also less able than men to access places where

male condoms are sold more discreetly, such as bars and nightclubs.

Despite the widespread availability of male condoms, at least for men, there is evidence that

men’s preferences constrain adoption.11 Of the women in our study who are currently sexually

active but not using any form of protection at baseline, by far the most common reason is

that their partner does not like using male condoms or simply refuses to use them (45% of

responses).12 This appears to be less of a problem for women with higher bargaining power:

the probability of a woman reporting that her partner obstructs use of male condoms in this

way is negatively and highly significantly correlated with four of our six measures of women’s

bargaining power; see Section 4.4 for details.13

11In addition to the fact that women in the study area are more vulnerable to HIV/AIDS, there is also evidence
that women have lower desired current fertility than their male partners: 12% of women in stable relationships
say that they want another child now, whereas 23% claim that their partner does. Men may also have higher
desired total fertility, as 68% of women claim their partner wants another child whereas only 55% of the women
say they want another child.

12The other main reasons are having given up condoms when they wanted to fall pregnant (27%), and discom-
fort (12%).

13All bargaining power variables are constructed from principal component analysis, and ordered such that a
higher value implies higher bargaining power. The correlation between “partner refuses male condoms =1” and
a one standard deviation increase in the principal component of bargaining power in the following domains are:
negative relation -0.11 (p-value 0.09); violence -0.13 (p-value 0.03); assets 2 -0.10 (p-value 0.002); assets 3 -0.18
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2.2 Female condom intervention

The intervention we study is run by Pathfinder International, and is aimed at women in popula-

tions with high HIV risk. The programme consists of six group sessions lasting ninety minutes

each, held every two weeks over a three month period. The facilitators are trained female

health workers from the local area, and thus are socially proximal to the participants. The

sessions cover information on female condoms and demonstration of their use on pelvic models;

information about other contraceptive methods; information on HIV/AIDS and other STIs;

and discussions around issues of consent, negotiation of contraceptive use, intimate partner

violence, and women’s rights. These discussions are a key ethical component of the programme

design, in order to mitigate the risk of these women facing increased violence when introducing

new contraceptives into the home. Group sizes range from a minimum of five to a maximum

of twelve women per facilitator — thresholds set by the NGO for creating an environment

conducive to discussion. Female condoms are also added to the set of products carried by local

health workers — which already includes male condoms — which participants can access freely

and discreetly at the end of each session.

The intervention thus allows us to study which women, if any, adopt female condoms when both

informational and supply constraints are alleviated. We do not attempt to disentangle these

two channels. Moreover, the estimated treatment effect may also include the effect of simply

coming together in a group with other women to discuss personal issues. However, since any

standard sex education programme would likely involve all of these components, the effect of

this whole package is arguably of most interest to policymakers.

(p-value <0.01). We also observe a positive correlation between assets brought by the woman to the relationship
and baseline use of male condoms in the last thirty days. Specifically, the correlation is a 7.3 percentage point
increase in the likelihood of use per one standard deviation in the assets 1 (p-value 0.035). In contrast, women in
more violent relationships are more likely to be currently using male condoms at baseline (8.1 percentage points
increase in the likelihood of use per one standard deviation in the first principal component of violence, p-value
0.022). However, the relationship between bargaining power and actual use of male condoms may be confounded
by other factors, for example if violent male partners are more likely to be HIV-positive (Decker et al., 2009).
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3 Model

In this section we introduce a simple intra-household bargaining model, to formalise predictions

about which women might adopt female condoms in terms of their bargaining power. We focus

on modelling a couple’s decision over STI protection technologies, and abstract from pure

contraceptive technologies such as the pill which only protect against pregnancy. This is in

light of the evidence discussed above, that pure contraceptives are not close substitutes for STI

protection methods in contexts such as our study setting.

We first consider the couple’s intensive-margin choice over which STI protection technology

to use, conditional on having decided to have sex. We then extend the model to include the

extensive-margin decision of whether to have sex or not. In each case, we consider three possible

scenarios. First, we examine the couple’s ideal choice of STI protection technology if a whole

continuum of technologies was available. Second, we consider the case in which male condoms

are the only STI protection technology on offer, and thus the couple must choose either sex

protected by male condoms or unprotected sex. Unprotected sex includes sex which is protected

by contraceptives such as the pill but not by an STI protection method, and thus which is only

protected against pregnancy. This second scenario is a close approximation to our study setting

prior to the introduction of female condoms, since male condoms are the only STI protection

technology widely available. Third, we then analyse what happens when female condoms are

introduced, expanding the couple’s technology choice set.

3.1 Preferences

Consider a population of heterosexual couples i ∈ I, each consisting of a male mi and a female

fi. Let k ∈ {m, f} denote gender. When considering the choice of STI protection technol-

ogy, individuals have preferences over the pleasure Pi and health Hi offered by each method.

Health represents being free of HIV/AIDS, other STIs, and associated health problems such as

transmission of HIV from mother to child during pregnancy or childbirth. For convenience, we

model Pi and Hi as the level of pleasure and health that a particular STI protection technology

yields on average to the population. For example, Hi may include the average level of HIV

transmission risk provided by the technology, and Pi may include the average level of discom-
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fort associated with the material used to produce the technology. Individual heterogeneity is

introduced by the relative weight that individuals place on Pi and Hi. An individual may place

a larger weight on health if she is particularly risk-averse, or believes that she has a particularly

high risk of HIV infection, due to her own health status, her beliefs about her partner’s sexual

behaviour, and so on. Specifically, let the utility of the spouse of gender k in couple i from an

STI protection technology be given by:

uki (Pi, Hi) = βki lnPi + (1− βki ) lnHi, (1)

where βki denotes an individual’s relative preference for pleasure over health.

The discussions in Sections 1 and 2.1 highlighted that women on average face greater health

costs of unprotected sex than men do, due to greater HIV risk and greater costs from pregnancy.

Moreover, men have stronger reported displeasure (including stigma) from male condom use.

This leads to our first assumption:

Assumption 1. βf ∼ (µ, σ2);βm ∼ (µ+ δ, σ2).

That is, we assume that the distribution of the weights that men place on pleasure compared

to health is a rightward shift of the distribution of the weights that women place on pleasure

compared to health.14 It follows directly from Assumption 1 that for any randomly-drawn

couple, E
[
βm − βf > 0

]
.15

3.2 Co-operative decision-making

The decision to use an STI protection method must be taken jointly, since use of both male and

female condoms is observable. Moreover, the decision must be taken each time a couple has sex,

in contrast to decisions over longer-acting contraceptives. Thus in stable couples, contraception

can be thought of as a repeated game with a long time horizon. As such, it is natural to model

the choice of STI protection method within a cooperative model, resulting in choices that are

14There is no reason to assume that the variance of preferences over sexual and reproductive health — which
is driven by variance in costs and benefits, as well as risk preferences — would be larger or smaller among women
than among men.

15Given Assumption 1, any positive assortative matching on preferences in the marriage market will decrease
the expected size of this gap, but will not reduce it to zero.
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Pareto efficient. This leads us to our second assumption:

Assumption 2. Decisions over STI protection technologies are taken co-operatively.

If couples decide to have sex, efficiency implies that couples bargain over a contraceptive tech-

nology to maximise:

Vi = αi

(
βfi lnPi + (1− βfi ) lnHi

)
+ (1− αi)

(
βmi lnPi + (1− βmi ) lnHi

)
(2)

αi ∈ [0, 1] is the woman’s Pareto weight in the couple’s sharing rule (Browning and Chiappori,

1998). We interpret this weight as her bargaining power, and thus Equation 2 represents a

collective bargaining model of the household (Chiappori, 1992). The weight α may depend on

factors such as her relative contribution to the couple’s income and housework, and her options

outside of the relationship.

As a simplification, we also assume that the financial and opportunity costs of acquiring any of

the technologies is zero. This is true in our experimental setting, since both male and female

condoms are made available for free by the intervention. Nonetheless, the same qualitative

predictions that we derive below hold for any intervention which expands the supply of female

condoms, and thus reduces the direct and opportunity costs of acquiring them.

3.3 Technologies

In general, let the STI protection technology frontier be represented by a continuum x ∈ [x, x],

which is a segment of the real line. We adopt the convention that H is increasing in x and P is

decreasing in x. By definition of being on the frontier, P ′ (H) < 0. Let P ′′ (H) ≤ 0, such that

the frontier is weakly concave.16 We also define P = P (x), P = P (x) > 0, H = H (x) > 0 and

H = H (x). Figure 1 illustrates this contraceptive technology frontier.

16Strictly speaking, we further assume that there is a continuously differentiable vector-valued function
(P (x) , H (x)) which satisfies P ′ (x) < 0 and H ′ (x) > 0.

14



Figure 1: STI protection technology frontier
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3.4 Intensive margin

3.4.1 Optimal contraceptive choice

We first consider a couple’s intensive-margin choice over which STI protection technology to use,

conditional on having sex. In the general, hypothetical scenario where the whole continuum of

STI protection technologies is available, the couple selects its optimal H with P being implied

by the technological frontier. Dropping the i subscripts for convenience, the couple’s utility

maximisation problem written more generically is:

max
H

V (P (H) , H;α) (3)

As long as Assumption 1. holds, and thus βf < βm, then it is straightforward to show that

the optimal choice of health is increasing in α. This holds for Cobb-Douglas utility, but also

more generally for strictly quasi-convex preferences; see Appendix A.1 for proof. The logic is

intuitive — if the female places relatively greater weight on health than the male does, then

the more bargaining power she holds, the more the couple’s choice of STI protection technology
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will be tilted towards health (and consequently away from pleasure).

3.4.2 Choices when only male condoms are available

We next consider the couple’s choice when the only STI protection technology available is male

condoms, and thus the couple faces a choice between sex with male condoms and sex that is

unprotected from HIV/AIDS and other STIs. Let unprotected sex and male condoms represent

the end-points of the STI protection technology frontier: unprotected sex offers the greatest

pleasure but the lowest health; while male condoms offer the greatest health but the lowest

pleasure. Formally:

xUS = x and P (xUS) = P , H (xUS) = H (4)

xMC = x and P (xMC) = P , H (xMC) = H (5)

The couple must therefore choose between one of these these two corner solutions.17 The couple

prefers the male condom over unprotected sex if and only if:

V (xMC ;α) ≥ V (xUS ;α) , (6)

or equivalently if:

(
αβf + (1− α)βm

)
lnP +

(
α
(

1− βf
)

+ (1− α) (1− βm)
)

lnH ≥(
αβf + (1− α)βm

)
lnP +

(
α
(

1− βf
)

+ (1− α) (1− βm)
)

lnH (7)

Re-arranging Equation 7, we can define a cut-off level of female bargaining power, α∗MC,US ,

above which the couple will use male condoms rather than engaging in unprotected sex:

α∗MC,US =
βm

βm − βf
− 1

(βm − βf )

lnH − lnH

(lnH − lnH + lnP − lnP )
(8)

Intuitively, the first term of Equation 8 says that if the male places a higher relative weight

17Given that couples cannot commit to condom use for future sexual interactions, but rather have to agree each
time and thus may renegotiate, it is infeasible for the couple to convexify the technology frontier by committing
to use male condoms on a certain fraction of occasions and have unprotected sex on the remainder.
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on pleasure (βm), then higher female bargaining power is required to convince him to use male

condoms. Meanwhile, the second term shows that if male condoms offer a relatively large health

improvement over unprotected sex, then lower female bargaining power is required to secure

their use.

As long as:

βf ≤ lnH − lnH

lnH − lnH + lnP − lnP
≤ βm, (9)

then α∗MC,US ∈ (0, 1). That is, if the health benefits provided by the male condom are large

enough to outweigh the female’s relative emphasis on pleasure, but not large enough to outweigh

the male’s, then adoption of the male condom will depend on the female’s bargaining power.

3.4.3 Introduction of female condoms

Our treatment can be thought of as expanding the set of readily-available technologies condi-

tional on having sex from the binary set x ∈ {MC,US} to the ternary set x ∈ {MC,FC,US}.
As discussed in the introduction, female condoms provide an intermediate technology option,

since there is evidence that female condoms provide lower efficacy but greater pleasure (es-

pecially to men). This is illustrated in Figure 1. Intuitively, the introduction of this interior

option may allow some couples to get closer to their optimal choice.

When female condoms are introduced, couples decide whether to stick with their original choice

to to switch to using female condoms. If couples have uncertainty about the pleasure and health

associated with female condoms, then many couples may try female condoms but then switch

back to their original technology choice. In what follows we abstract from such uncertainty

and consider the permanent adoption decision, once any uncertainty about female condoms has

been resolved.

Comparing the utility of sex protected by a female condom to the utility of unprotected sex, a

couple will switch from unprotected sex to using the female condoms if the following condition

holds:

α ≥ α∗FC,US =
βm

βm − βf
− 1

(βm − βf )

lnHFC − lnH

(lnHFC − lnH + lnP − lnPFC)
(10)

Meanwhile, couples who were using male condoms at baseline will switch to using female con-
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doms if the following condition holds:

α ≤ α∗FC,MC =
βm

βm − βf
− 1

(βm − βf )

lnH − lnHFC

(lnH − lnHFC + lnPFC − lnP )
(11)

The range of values of α which satisfy Equations 10 and 11 becomes larger — and thus the

likelihood of female condom use becomes greater — as HFC increases and as PFC increases,

ceteris paribus. Moreover, as long as the following conditions are satisfied:

βf ≤ lnHFC − lnH

lnHFC − lnH + lnP − lnPFC
≤ βm, (12)

βf ≤ lnH − lnHFC

lnH − lnHFC + lnPFC − lnP
≤ βm, (13)

then the range of values of alpha which satisfy Equations 10 and 11 will fall in the unit interval,

and hence use of female condoms will depend on female bargaining power. Intuitively, adoption

of female condoms will depend on female bargaining power as long as the health benefits

of female condoms compared to unprotected sex outweigh the loss of pleasure compared to

unprotected sex from the perspective of the female (the first inequality in Equation 12), but

not the male (the second inequality in Equation 12); and as long as the health benefits of the

male condom compared to the female condom outweigh the loss of pleasure compared to the

male condom from the perspective of the female (the first inequality in Equation 13), but not

the male (the second inequality in Equation 13).

Equations 10 and 11 imply that, as long as Equations 12 and 13 are satisfied, then the following

set of predictions hold for our intervention providing female condoms:

Prediction 1. Women with intermediate bargaining power will adopt female condoms.

Specifically, α must be large enough to satisfy Equation 10 but small enough to satisfy Equation

11. However, this does not mean that we will necessarily observe an “inverse-U” relationship

between bargaining power and female condom adoption in our experimental sample. This will

depend on the extent to which women from the full distribution of bargaining power sign up

for the condom programme. Women with the lowest bargaining power may not sign up if their

partners disapprove of them participating, or indeed if they predict that they will not be able

to convince their partners to use female condoms. If so, then we may not observe the upward-
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sloping portion of the inverse-U relationship between bargaining power and female condom

adoption, but instead observe a simple negative relationship. On the other hand, women with

the highest levels of bargaining power may not sign up, if they are already able to persuade

their partners to use male condoms. If so, then we may observe a simple positive relationship

between bargaining power and female condom adoption.

Prediction 2a. Among the women who are engaging in unprotected sex at baseline, women with

relatively higher bargaining power — although still relatively low bargaining power compared to

the whole distribution — will take up female condoms.

This follows straightforwardly from Equation 10.

Prediction 2b. Conversely, among women using male condoms at baseline, women with relatively

lower bargaining power will switch from male to female condoms.

This follows straightforwardly from Equation 11.

It is an important question whether effect 2a or 2b dominates empirically. If take-up of female

condoms mainly comes from women who were engaging in unprotected sex at baseline, then

female condoms represent a welfare-enhancing addition to the set of contraceptive technologies

used to prevent HIV/AIDS and other STIs. On the other hand, if female condoms are mainly

used as substitutes for male condoms, then offering female condoms will not lead to an increase

in condom coverage. Moreover, whilst couples who switch to female condoms must be better

off in terms of their private utility, the marginal loss of efficacy is likely to reduce welfare

from the perspective of a social planner, given the negative externalities inherent in HIV/STI

transmission.

3.5 Extensive margin

3.5.1 Optimal choice when all STI protection technologies are available

We next extend the model by considering the couple’s extensive-margin decision over whether

to have sex or not. Let T f and Tm represent the reservation utilities that the female and the
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male respectively would receive if they chose not to have sex, but rather to use the time engage

in other activities. The couple’s utility maximisation problem therefore becomes:

max
H

V (P (H) , H;α) (14)

s.t. uf ≥ T f

& um ≥ Tm

The reservation utilities rule out choices on the STI protection technology frontier that provide

a utility lower than the reservation utility for at least one member of the couple. The role of

bargaining is then to allocate the gains from sex beyond the reservation utilities. As before,

the proof in Appendix A.1 still holds that, as long as βf < βm, the optimal choice of health is

increasing in α.

3.5.2 Choice over whether to have sex when only male condoms are available

If the couple prefers to have unprotected sex rather than no sex, it must be the case that each

individual achieves a greater utility from unprotected sex than their reservation utility. This

implies the following set of participation constraints:

βk lnP + (1− βk) lnH ≥ T k, ∀k ∈ {f,m} . (15)

Similarly, for a couple to prefer sex protected by male condoms to no sex, the following partic-

ipation constraints must be satisfied:

βk lnP + (1− βk) lnH ≥ T k ∀k ∈ {f,m} . (16)

3.5.3 Choice over whether to have sex when female condoms are introduced

The introduction of female condoms as an interior technology option increases the likelihood

that both partners will find sex (with female condoms) to yield a greater utility than their

reservation utility. In particular, couples may switch from no sex to sex with female condoms

from one of two margins. First, it may be that the couple jointly prefers unprotected sex to
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sex with male condoms, but the utility of unprotected sex is below the reservation utility for

at least one member of the couple. If so, the couple switches from no sex to sex with female

condoms if:

βk lnPFC + (1− βk) lnHFC ≥ T k ≥ βk lnP + (1− βk) lnH

& βl lnPFC + (1− βl) lnHFC ≥ T l.

k ∈ {m, f}, l ∈ {m, f}, k 6= l (17)

Alternatively, it may be the couple jointly prefers sex with male condoms to unprotected sex,

but that the utility of sex with male condoms is less than the reservation utility for at least one

member of the couple. If so, the couple switches from no sex to sex with female condoms if:

βk lnPFC + (1− βk) lnHFC ≥ T k ≥ βk lnP + (1− βk) lnH

& βl lnPFC + (1− βl) lnHFC ≥ T l.

k ∈ {m, f}, l ∈ {m, f}, k 6= l (18)

This scenario is illustrated in figure 2, where the male participation constraint is binding prior

to the introduction of female condoms, but not when female condoms are available.

Equations 17 and 18 lead to our final prediction:

Prediction 3. Making female condoms available increases the number of sex acts.

From inspection of Equations 17 and 18, the increase in the number of sex acts will be greater the

closer female condoms are to male condoms in terms of health, and the closer female condoms

are to unprotected sex in terms of pleasure.
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Figure 2: Male participation constraint binds prior to introduction of female condoms
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4 Study design and data sources

4.1 Study design

Pathfinder International began its female condom programme in Matola in 2011, and in 2014

sought to expand this project to four additional neighbourhoods. We exploited this expansion

via a phased-in experimental design. The healthcare workers who facilitate the programme first

conducted door-to-door recruitment to identify women willing to participate. The eligibility

criteria were that women needed to be between 18 and 49 years of age, sexually active, and

not pregnant. To avoid spillovers, if a woman signed up with a friend or relative then they

were both included in the programme but were automatically assigned to a separate set of

groups which would not form part of the study. Otherwise, the average population of these

neighbourhoods was 20,000 inhabitants, thus spillovers between unconnected individuals are

unlikely to be a cause for concern. Overall 317 women were recruited into the study, and were

subsequently administered a baseline survey in August 2014.18 Shortly after the baseline, one

18Respondents signed an informed consent form prior to the data collection, and it was explained that they
could leave the study at any time.
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facilitator fell severely ill, and there was nobody sufficiently trained to replace her. Thus all

35 individuals recruited by her (treatment and control) were dropped from the programme and

the study. This leaves a baseline sample of 298 respondents.

At the end of the baseline survey, it was explained to each participant that assignment to the

first or second wave of the programme would be determined by computer randomisation. Once

the entire sample had responded to the baseline survey, the research team randomly allocated

half of the respondents recruited by each facilitator to the treatment group and half to the

control group.19 The reason for stratifying on facilitator was that each facilitator recruited in a

separate area of the neighbourhoods, and we wanted to achieve balance within each area. This

also ensured that there would be enough space for treatment and control participants to attend

sessions close to their home.

The treatment group then received the intervention in September-December 2014. Following

this, the endline survey was conducted in February-March 2015. A total of 232 respondents

were traced and administered the endline survey. The retention rate was thus 78%, which

although imperfect is reasonably high for a study in an urban slum area. Whilst attrition

is higher in the control group (9.0 percentage points, p-value 0.049), Table 1 shows that the

predictors of attrition are not differential across treatment and control. Following the endline

survey, the control group then received the intervention from March-May 2015. The control

group for one facilitator had already begun their sessions by the time they were administered

the endline survey, hence these five observations are dropped from all estimations of treatment

effects, leaving a final estimating sample of 227.

4.2 Survey data

Table 2 shows measures of key covariates and contraceptive use elicited for the full baseline

sample.20 All are balanced across treatment and control. 85% of respondents report being in

19The randomisation was done in private, given the sensitive nature of participating in our intervention.
Specifically, a member of the research team took the list of respondents for each facilitator, assigned each a
random number in Excel, sorted respondents on this number, and assigned the first half to treatment and the
second half to control.

20Table A.1 in Appendix A.2 shows that all baseline covariates are also balanced in the balanced panel excluding
attritters.
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Table 1: Predictors of attrition – treatment and control

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Treatment Control Test β1 = β2 N
Mfx p-val Mfx p-val χ2 p-val T C All

Demographics
Age -0.01 0.12 -0.01 0.18 0.01 0.91 152 146 298
Years of education -0.01 0.41 -0.01 0.52 0.03 0.87 149 146 295
Literate -0.09 0.27 -0.09 0.32 0.02 0.88 151 144 295
HH head -0.05 0.49 -0.01 0.90 0.19 0.66 152 146 298

Income
Has job -0.03 0.67 0.04 0.57 0.47 0.50 151 144 295
Personal income last 30 days -0.00 0.08 -0.00 0.26 1.13 0.29 152 146 298

Relationships
In a stable relationship (incl. married) -0.08 0.32 -0.01 0.95 0.45 0.50 152 146 298
Married (officially or unofficially) -0.02 0.78 0.07 0.40 0.59 0.44 151 146 297
Years relation -0.01 0.21 -0.01 0.11 0.04 0.84 121 114 235

Sexual behaviour
HIV positive (self-report) 0.12 0.07 0.04 0.63 1.00 0.32 131 129 260
STI last 3 months (self-report) 0.06 0.47 -0.19 0.20 2.06 0.15 135 124 259
Names FC as contraceptive -0.04 0.53 -0.06 0.43 0.00 0.97 150 146 296

Baseline use
Ever used FC 0.05 0.60 0.12 0.32 0.07 0.80 152 146 298
Ever used MC 0.08 0.28 -0.02 0.78 1.04 0.31 152 146 298
Ever used other -0.07 0.27 0.03 0.69 1.15 0.28 152 146 298
Used MC last 30 days -0.04 0.53 -0.07 0.42 0.01 0.92 152 146 298
Current use MC 0.07 0.23 0.02 0.82 0.55 0.46 152 146 298
Current use other -0.03 0.68 0.08 0.26 1.09 0.30 152 146 298

Notes: N=298 prior to attrition. Lower sample sizes reflect observations that are missing or not applicable. “Treatment”
contains all individuals assigned to the treatment group, whether or not they attended the sessions. Columns 1-4 show
marginal effects and p-values for logit regressions of the probability of attritting on each covariate, in the treatment and
control group respectively. Columns 5 and 6 show the χ2 statistic and p-value for the test that the marginal effects are
equal across the treatment and control groups. Columns 7-9 show sample sizes. “Ever used other” and “Current use other”
refer to use of any other modern contraceptive method apart from condoms, e.g. the pill, injectables, or an IUD.
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a stable relationship, of whom 63% are married.21 The rest of the sample (15%) are sexually

active but not in a stable relationship. The vast majority of respondents report having had just

one sexual partner in the last twelve months, with 10% reporting zero partners and 3% reporting

two partners. 33% of respondents report being HIV-positive. This may be an underestimate

given its self-reported nature, although the figure is close to the average figure of 29.4% for

Maputo Province (Ministério da Saúde, 2015). 13% report having had an STI in the last

month; but again this may be under-reported, especially since some further respondents report

having had symptoms associated with STIs (not shown).22 Fewer than half — 41% — are able

to name the female condom when asked to list contraceptive methods.23

Our primary outcome variables are the use of contraceptive methods, disaggregated by female

condoms, male condoms and other modern contraceptive methods (which, as discussed, are

mainly the pill and injectables). For each method, we ask respondents whether they have ever

used that method, and whether they are currently using it.24 For male and female condoms, we

also ask whether they have used that method in the last thirty days. These different measures

allow us to distinguish whether respondents have tried a method at some point (ever use), have

used recently (last 30 days) or consider it to be a part of their current portfolio (current use).

Table 2 describes the baseline values of each of these measures. Baseline use of female condoms

is low: nine percent of the respondents have ever used a female condom, three percent have used

one in the last 30 days, and two percent are currently using female condoms. Male condom use

is substantially higher: around three quarters of women have ever used a male condom, 32%

have used one in the last 30 days, and 39% percent say they are currently using male condoms.

Altogether 39% are currently using non-condom methods at baseline, comprising 20% using

the pill and 14% using injectables, with a small number using intrauterine devices (IUDs),

the diaphragm, and sterilisation. These women may have signed up to the female condom

21The latter includes traditional marriages and respondents who describe themselves as “living as married”
but not legally married, which is common in this region due to the high bride price and costs of obtaining a
marriage certificate.

22We do not test for HIV, since we would have low power to measure an impact over the length of our
study: official guidelines require a minimum of four weeks after exposure before the first test, and a second
test three months later in the case of a negative result for high-risk cases (https://www.gov.uk/government/
publications/time-period-for-hiv-testing-position-statement). We also opted not to test for STIs such
as chlamydia, given the already sensitive nature of participation in the study and the budgetary implications of
providing treatment to those who test positive.

23At endline this increases to 71% for the treatment group. However, it also increases to 65% for the control
group, since they hear about female condoms by virtue of being enrolled in the programme. Hence we do not
focus on this as an outcome variable.

24This is in line with the Demographic and Health Survey questions on contraceptive use.
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Table 2: Baseline balance of covariates and use – full sample

Mean
Control
Mean

Treatment
Mean

t-test Total
N

Control
N

Treatment
N

Demographics
Age 30.32 30.12 30.52 -0.42 298 146 152
Years of education 6.21 6.26 6.17 0.27 295 146 149
Literate 0.84 0.84 0.85 -0.17 295 144 151
HH head 0.22 0.21 0.24 -0.51 298 146 152

Income
Has job 0.38 0.42 0.33 1.64 295 144 151
Personal income last 30 days 745.85 854.52 641.46 1.41 298 146 152

Relationships
In a stable relationship (incl. married) 0.85 0.85 0.84 0.17 298 146 152
Married (officially or unofficially) 0.63 0.64 0.62 0.37 297 146 151
Years relation 8.66 8.62 8.70 -0.08 235 114 121
# Partners last 12 months 0.92 0.92 0.93 -0.23 298 146 152

Sexual behaviour
Pregnant 0.05 0.05 0.06 -0.42 297 145 152
HIV positive (self-report) 0.33 0.35 0.31 0.75 260 129 131
STI last 3 months (self-report) 0.13 0.13 0.13 -0.10 259 124 135
Names FC as contraceptive 0.41 0.44 0.39 0.90 296 146 150

Baseline use
Ever used FC 0.09 0.09 0.09 0.11 298 146 152
Ever used MC 0.74 0.76 0.73 0.59 298 146 152
Ever used other 0.72 0.72 0.72 0.04 298 146 152
Used FC last 30 days 0.03 0.01 0.04 -1.39 298 146 152
Used MC last 30 days 0.32 0.28 0.35 -1.26 298 146 152
Current use FC 0.02 0.02 0.03 -0.33 298 146 152
Current use MC 0.39 0.37 0.41 -0.79 298 146 152
Current use other 0.39 0.41 0.37 0.75 298 146 152

Notes: N=298 in the baseline sample. Lower sample sizes reflect observations that are missing or not applicable. “Treatment
Mean” contains all individuals assigned to the treatment group, whether or not they attended the sessions. Column 4
presents the test statistic for the null hypothesis that the mean in the treatment group is equal to the mean in the control
group. “Ever used other” and “Current use other” refer to use of any other modern contraceptive method apart from
condoms, e.g. the pill, injectables, or an IUD.
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programme as a way to switch out of these methods, or because they are seeking additional

protection against HIV/AIDS and other STIs.

Finally, Table 3 compares our sample to a representative urban sample of women from Ma-

puto Province, as described in the 2011 Demographic Health Survey (DHS) data. Our sample

is close to the overall adult female population of Maputo Province in terms of demographic

characteristics such as age, years of education, marital status, pregnancy, and desired fertil-

ity. One exception is that the women in our sample are much less likely to have a job, which

makes sense if women with a lower opportunity cost of time are more willing to participate

in a time-intensive programme. On the other hand, the women in our study appear to have

greater bargaining power than the representative sample: they began to have sex at a later

age, are more likely to have used a condom the last time they had sex, and report greater

decision-making power. This is in line with the suggestion in Section 3.4.3, that women with

very low bargaining power might not select into our study. That said, the women in our sample

report higher rates of emotional, physical and sexual violence than the representative average.

4.3 Diary data

A random subsample of the survey respondents also took part in weekly coital diaries. The

diaries recorded detailed information on all of the respondents’ sexual encounters in the seven

days prior to each interview, including: type of sexual activity; relationship to the partner;

whether any contraceptives were used, and if so, which ones; whether the two partners discussed

the use of contraceptives prior to sex; and if so, who initiated this discussion. Diary interviews

took place in a private place chosen by the respondent.25 The same enumerator interviewed a

given respondent each week, to maximise trust and confidentiality.

The diary sampling took place as follows. At baseline, respondents were asked about their

willingness to participate in the diaries. This gave a diary sample of 57 respondents: 28 in

the treatment group and 29 in the control group. Tables A.2 and A.3 in Appendix A.2 show

that there is balance in baseline covariates and use across the treatment and control groups

in the diary sample. Diary interviews took place over a period of 17 weeks, beginning four

25Enumerators were carefully trained, including on first responder procedures if respondents reported experi-
ences of sexual or physical violence.
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Table 3: Comparison of study sample to DHS representative sample

Study
Mean

DHS
Mean

t-test Study
N

DHS
N

Age 30.18 29.47 1.28 276 1007
Years of education 6.35 6.72 -1.82 273 1007
Literate 0.85 0.76 3.82 273 1007

Income
Has job 0.37 0.58 -6.33 273 1007

Relationships
Married (officially or unofficially) 0.63 0.61 0.58 275 871
Pregnant 0.05 0.07 -0.76 275 1007
Wants another child in future 0.57 0.57 0.14 260 961

Sexual Behaviour
Age of sexual debut 16.62 16.16 3.26 273 955
Used condom during last time sex 0.54 0.31 6.32 243 871
Decision-making visiting family 0.62 0.39 6.43 272 580
Decision-making spending earnings 0.59 0.21 10.85 275 569
Decision-making her health 0.53 0.39 4.04 275 580
Experienced emotional violence 0.47 0.37 2.50 212 372
Experienced physical or sexual violence 0.22 0.13 3.34 276 1007

Notes: Column 1 displays the mean from our study, N=298. Column 2 shows the 2011 DHS mean for women in urban
areas of Maputo Province, N=1007. Lower sample sizes reflect observations that are missing or not applicable. Variables
selected for comparison are those that appear in both our study and the DHS, with similar or identical wording.
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weeks prior to the first group receiving its first session and ending one week after the last

group received its last session.26 Each week on average 75% of the diary sample participated.

Individual respondents took part in the diaries an average of 15 times, with a minimum of

three weeks and a maximum of 17 weeks. There are no significant differences in participation

between the treatment and control group. Tables A.4 and A.5 in Appendix A.2 also show that

the final sample of diary participants are representative of the balanced panel of all survey

participants in terms of baseline covariates and bargaining power, with a few exceptions: the

diary participants have been in a relationship for longer than the average study participant,

and no diary respondents are pregnant. All of the results from the diary subsample presented

below are robust to re-weighting to make the diary subsample representative of the full sample;

tables available on request.

The diaries are a more complex and granular instrument than the baseline and endline surveys.

Although the time period covered by the surveys was slightly different to that covered by

the diary interviews, we are able to cross-check with the surveys to reduce concerns about

misreporting in either instrument.27 As far as there are inconsistencies, there is some evidence

of under-reporting in the surveys: five out of 57 diary participants report never having used a

female condom during the endline survey but do report using them in the diaries; whilst for

male condoms the figure is four out of 57 respondents.28 This strengthens our confidence that

there is no systematic over-reporting of condom use in the survey data compared to the diary

data. Nevertheless, we run the main impact analyses using both the survey data and the diary

data, to show that the results hold across these two different survey instruments; see Section

5.2 for details.

26For the diary data, the baseline period for each respondent is taken to run from the start of the diary data
collection until one week after the facilitator that the respondent was assigned to began her first meeting for her
treatment-group participants. The length of the baseline and endline period therefore varies depending on when
a respondent’s group held its first meeting. The average in the baseline period is 5.6 weeks. For robustness, we
run all estimations setting the end of the baseline period to one week before this, i.e. the exact week of the first
treatment-group meeting, and to two weeks after the first treatment-group meeting. Results are similar; tables
available on request. Meanwhile the endline period is taken to run from the end of the baseline period (i.e. one
week after the first treatment group meeting) until the end of the diary data collection, comprising 8.9 weeks on
average.

27Medical literature has shown that subjects may over-report incidence of sex and use of condoms in surveys
compared to diaries (Stalgaitis and Glick, 2014), although this varies across survey populations (Hoppe et al.,
2008).

28We cannot make the opposite comparison given that the endline survey took place two months after the end
of the diaries, so if a respondent reports using condoms in the survey but not the diaries it may be that they
adopted them during those two months.
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As well as constructing variables for contraceptive use at the respondent level, the diary data

allow us to analyse the impact of the intervention at the level of the sex act. Altogether

respondents report a total of 349 sex acts during the endline period. This represents an average

of 6.1 sex acts per respondent, with a minimum of zero and a maximum of 30. For each sex

act and each contraceptive method we set “sex act full endline period” equal to one if that

method was used and the sex act took place at any point during the endline period. Similarly,

we set “sex act use last 30 days” equal to one if that method was used and the sex act occurred

in the last four weeks prior to a respondent’s last diary observation. Finally, we set “sex act

last 14 days” equal to one if the method was used and the sex act occurred 14 days prior to a

respondent’s last diary observation.29

4.4 Bargaining power

The women who are in a stable relationship at baseline are on average 5.7 years younger than

their partner and earned 3,360 MZN (approximately 110 USD) less than him in the last 30 days.

This may point towards these women having lower bargaining power than their male partners,

but may also proxy a host of other features of the marriage and labour markets. To obtain a

more direct proxy of the woman’s outside options at the time of the start of the relationship,

we include a survey module about assets brought by the woman to the relationship. To proxy

other features of her bargaining power, we also include three further sets of survey questions,

covering decision-making, power dynamics in the relationship, and whether the woman has

experienced emotional and physical violence. Table 4 provides summary statistics for each of

the individual questions.

Since the assets module contains multiple questions, we perform a principal component anal-

ysis to determine which questions are proxying the same facet of women’s bargaining power.

Principal component analysis (PCA) is an approach that uses an orthogonal transformation to

convert a set of observations of possibly correlated variables into a set of values of linearly un-

correlated variables called principal components. 30 The first three principle components of the

29When the sex act is the unit of observation we do not have repeat observations per unit, hence we construct
the sex-act level variables during the endline period only.

30This approach is preferable to testing for heterogeneity by each question separately and then correcting p-
values for multiple hypothesis testing, since the principal component approach takes into account which measures
are proxying the same concept as opposed to different concepts.
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Table 4: Bargaining power – summary statistics

Mean sd Min Max Total

Did you bring the following assets to your relationship...
...jewellery? 0.08 0.27 0.00 1.00 264
...animals? 0.00 0.06 0.00 1.00 264
...land? 0.01 0.11 0.00 1.00 264
...electronics? 0.02 0.14 0.00 1.00 264
...money? 0.07 0.25 0.00 1.00 264
...mobile phone? 0.07 0.25 0.00 1.00 264
...kitchen utensils? 0.10 0.30 0.00 1.00 263

Who decides about...
...buying clothes for you? 0.80 0.40 0.00 1.00 297
...buying phone credit? 0.76 0.43 0.00 1.00 297
...education for the children? 0.49 0.50 0.00 1.00 288
...health expenses for you? 0.55 0.50 0.00 1.00 297
...health expenses for the children? 0.41 0.49 0.00 1.00 291
...if you are allowed to work? 0.59 0.49 0.00 1.00 296
...how earnings are used? 0.60 0.49 0.00 1.00 297
...visits to friends? 0.64 0.48 0.00 1.00 296
...visits to family? 0.64 0.48 0.00 1.00 294
Who usually has more say when you talk about serious things 0.47 0.50 0.00 1.00 250
In general, who do you think has more power in your relationship 0.39 0.49 0.00 1.00 249

Power dynamics
Most of the time, we do what my partner wants to do 2.33 1.08 1.00 4.00 250
My partner won’t let me wear certain things 2.61 1.11 1.00 4.00 250
When my partner and I are together, I’m pretty quiet 3.07 0.96 1.00 4.00 250
My partner has more say about important decisions that affect us 2.39 1.09 1.00 4.00 250
My partner tells me who I can spend time with 2.79 1.09 1.00 4.00 249
I feel trapped or stuck in our relationship 3.20 0.86 1.00 4.00 250
My partner does what he wants, even if I do not want him to 2.86 1.00 1.00 4.00 249
I am more committed to our relationship than my partner is 2.74 1.08 1.00 4.00 250
My partner is involved with other people apart from me 2.77 1.02 1.00 4.00 249
My partner always wants to know where I am 2.16 1.10 1.00 4.00 250
When my partner and I disagree, he gets his way most of the time 2.73 1.06 1.00 4.00 248

Notes: All values taken from the baseline survey (N=298). All variables are coded such that a higher value proxies greater
bargaining power for the respondent. The assets module was enumerated to all women who lived with their partner at
baseline, including a few who did not claim to be in a stable relationship (N=264). The decision-making module was
enumerated to all respondents (N=298), except the questions “who has more influence” and “who has more power” which
were asked only of women in a stable relationship at baseline (N=250). “Power dynamics” questions were also only asked
to women who were in a stable relationship at baseline (N=250). Lower observation numbers reflect values missing or
unwillingness to answer.
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assets module are presented in Table 5. They jointly explain 68.5% of the variance in the assets

questions. Similarly, we run a principal component analysis including the questions from the

decision-making and power dynamics modules. Table 6 shows that the different survey modules

each load a different principal component. Together these two components explain about 40%

of the variance in the survey questions. Thus altogether we take five principal components

as our preferred measures of bargaining power: three from the assets module, and one each

from the decision-making and power dynamics modules. For ease of comparability, we scale

the components so that the woman with least bargaining power on that measure has a score of

zero, and normalise them such that a one point increase in each measure represents an increase

of one standard deviation. Table A.6 in Appendix A.4 shows that these principal components

are balanced across treatment and control.

Table 5: Assets brought to the relationship – principal component analysis

(1) (2) (3) Unexplained

Assets brought to the relationship
Jewellery 0.4091 0.2922
Livestock 0.7958 0.2609
Land 0.5964 0.4774
Electronic appliances 0.7373 0.3262
Money 0.6782 0.2543
Mobile phone 0.6587 0.2568
Kitchenware 0.4131 0.3372

Factor loadings from a principal component analysis of all asset questions simultaneously. Only loadings greater
than or equal to 0.25 are displayed. All variables are coded such that a higher value proxies greater bargaining
power for the respondent. As shown, the asset questions load three separate components, all of which are used
in the heterogeneity analysis.

These measures of bargaining power are correlated with certain baseline demographic charac-

teristics in the way that one would expect. Specifically, both the second and the third principal

components of assets brought by the respondent to the relationship are strongly correlated

with her education. Meanwhile, the respondent’s decision-making power is strongly positively

correlated with her personal income in the last thirty days, age, whether she is the household

head and whether she has a job; whilst her decision-making power is strongly negatively cor-

related with whether the couple is married. One anomaly is that her decision-making power is

negatively correlated with her education. To avoid the measures of bargaining power spuriously

proxying the effects of any of these demographic characteristics, we therefore add these charac-
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Table 6: Bargaining power – principal component analysis

(1) (2) Unexplained

Decision-making (1= she is involved)
Clothes 0.2728 0.6316
Phone credit 0.2678 0.6491
Children’s education 0.3583 0.3933
Her health 0.3468 0.4190
Children’s health 0.3288 0.4757
Her employment 0.3390 0.4288
Spending earnings 0.3216 0.5115
Visiting friends 0.3586 0.3648
Visiting family 0.3436 0.4152
In general, more influence 0.8677
In general, more power 0.9097

Power dynamics (1=completely disagree)
We do what he wants 0.3039 0.7457
He won’t let me wear certain things 0.8812
I’m quiet around him 0.3645 0.6395
He has more say about joint decisions 0.3081 0.7497
He controls who I spend time with 0.2915 0.7666
I feel trapped or stuck 0.2926 0.7293
He does what he wants 0.3173 0.7402
I’m more committed 0.2984 0.7438
He sees other people 0.8898
He wants to know where I am 0.2775 0.8013
He gets his way when we disagree 0.9082

Notes: Factor loadings from a principal component analysis of ‘decision-making’ and ‘power dynamics’ bargaining power
variables simultaneously. Only loadings greater than or equal to 0.25 are displayed. All variables are coded such that a
higher value proxies greater bargaining power for the respondent.
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teristics as controls when estimating the effects of bargaining power on condom adoption; see

Section 5.3 for details.

5 Results

5.1 Main impact results

Our preferred estimations are ANCOVA linear probability models of the following form:31

Pr [Yif1 = 1|Yif0, treatif , ηf ] = α+ δYif0 + βtreatif + ηf , (19)

where Yif1 is the outcome variable of interest at endline, and Yif0 is its value at baseline.

treatif is a dummy for being assigned to the treatment group, i.e. to receiving the programme

in the first rather than the second phase. β represents the intent-to-treat effect, since not all

individuals assigned to treatment attended the programme: the participation rate was around

65% for each individual session, with 20 women (17.7% of the control group) not attending

any of the six sessions. ηf is a facilitator fixed effect, which is included for inference since

randomisation was blocked on the seventeen facilitators (Bruhn and McKenzie, 2009). Standard

errors are robust to individual-level heteroskedasticity, as this was the level of randomisation

(Abadie et al., 2017).

Table 7 displays the main impacts of the intervention. The programme has a substantial and

highly significant effect on the use of female condoms. Specifically, we observe an 18.4 percentage

point increase in the proportion of women who have ever used female condoms (equivalent to

209% of the endline mean in the control group); a 4.7 percentage point (470%) increase in

the proportion who have used a female condom in the last thirty days; and a 7.7 percentage

point (385%) increase in the proportion who are currently using female condoms. We see no

evidence of changes in behaviour in the control group, as the control group endline means of

31All of the results from the full sample are robust to using a logit specification; tables available on request.
We employ a linear probability model to allow comparison with the treatment effects estimated for specific
subsamples, such as the diary respondents. In such subsamples, appealing to the large-sample properties of
maximum likelihood estimators becomes questionable, especially conditional on seventeen facilitator fixed effects.
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female condom use are identical to those at baseline (see Table 2).32 This reinforces the idea

that our treatment expanded access to female condoms which are otherwise difficult to obtain

in the study area. Indeed, reported use of female condoms in the treatment group at endline

is highly correlated with the number of free female condoms that a respondent took from the

sessions, which was discreetly recorded by facilitators.33 This also weighs against concerns that

reported use of female condoms among the treatment group might represent response bias. The

fact that the treatment effect on ever use is higher than that on use in the last thirty days and

current use suggests that many women in the treatment group try female condoms at the start

of the intervention, then a smaller although sizeable fraction continue to use them. This is a

natural adoption pattern if couples experiment with female condoms and thereby learn more

about their costs and benefits, then some return to their original contraceptive method while

others adopt female condoms more permanently.

We do not observe any significant evidence that respondents substitute away from or increase

their use of male condoms. However, our power to detect impacts on male condom use is

lower given the high baseline rates of male condom use.34 Table 8 shows that when we split

the sample by women who are using or not using male condoms at baseline, in line with the

model we see take-up from both groups. The strong take-up of female condoms among women

not using male condoms at baseline (columns 1, 3 and 5) is particularly important from a

policy perspective. It implies that the treatment decreases the number of women having sex

unprotected from HIV/AIDS and other STIs, rather than generating pure substitution away

from other STI contraceptive methods. In the full sample, the estimated treatment effect on

current use of either male or female condoms is an increase of 7.9 percentage points; but we have

lower power to detect changes in this aggregate outcome, and the point estimate is marginally

insignificant with a p-value of 0.176 (not shown). Table A.7 in Appendix A.4 shows that again

we do not observe any significant impacts on male condom use when we split the sample by

those using and not using male condoms at baseline.

Table 7 shows that we also see no increase in or substitution away from other contraceptive

32There is thus no evidence that the control group experienced anticipation effects, disappointment effects, or
spillovers.

33The correlation between the total number of condoms taken and endline measures of female condom use are:
ever use 0.38 (p-value < 0.01); use last 30 days 0.21 (p-value 0.02); current use 0.29 (p-value <0.01).

34We have 80% power to detect the following minimum detectable effect sizes at the 5% level in a two-tailed
test: ever use – female condoms 9.5 percentage points, male condoms 15.6 percentage points; use last 30 days –
female condoms 5.2 percentage points, male condoms 17.0 percentage points; current use – female condoms 6.3
percentage points, male condoms 18.1 percentage points.
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Table 7: Treatment effects – primary outcome variables

(1) (2) (3) (4) (5) (6) (7) (8)
Ever FC Ever MC Ever other Last 30 days FC Last 30 days MC Current FC Current MC Current other

Treatment 0.184*** -0.012 0.020 0.047** -0.052 0.077** 0.060 0.030
(0.042) (0.041) (0.042) (0.023) (0.057) (0.030) (0.058) (0.053)

Facilitator f.e.’s 3 3 3 3 3 3 3 3

Observations 227 227 227 227 227 227 227 227
Control mean endline 0.088 0.824 0.735 0.010 0.363 0.020 0.353 0.412

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned
to treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are binary indicators for the use of female
condoms, male condoms and other modern contraceptive methods. Columns 1-3 refer to whether the respondent has ever used the method, columns 4 and 5 to whether
she has used it in the last 30 days (this was only asked for condoms, not for other contraceptive methods), and columns 6 to 8 to whether she is currently using
it. All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor. All include facilitator
fixed effects (N=17) since randomisation was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the level of
randomisation.
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methods such as the pill and injectables. This suggests that women who adopt female condoms

were either previously using no contraceptives, or use female condoms in addition to other

methods in order to protect against HIV/AIDS and other STIs. Indeed, of the women who

are currently using female condoms at endline, 42% are also using other contraceptive methods

(mainly the pill or injectables). Nevertheless, Table A.8 in Appendix A.4 shows that when

we split the sample by women who are using or not using any method of contraception at

baseline, the observed impacts on the use of female condoms are particularly strong among

women who are not using any method at baseline (although they are not significantly higher

than the impacts in the rest of the sample). We again do not observe any significant impacts on

male condom use, either among those not using or using any contraceptive method at baseline;

tables available on request.

We would expect women who are not in a stable relationship to place a larger weight on the

health offered by STI protection technologies (i.e. a lower βf ), and so to have a higher demand

for condoms, since their risk of contracting HIV or other STIs may be higher and they may

be more concerned about the risk of pregnancy. Table A.9 in Appendix A.4 shows that in line

with this, the treatment effect on ever use of female condoms is stronger for women who are not

in a stable relationship at baseline.35 Nonetheless, when we restrict the sample to just those

women in a stable relationship the estimated treatment effect is a 16.4 percentage point increase

in ever use of female condoms (p-value < 0.01), a 5.6 percentage point increase in use in the

last 30 days (p-value 0.042), and a 7.9 percentage point increase in current use (p-value 0.019);

tables available on request. Thus the treatment does also lead to take-up of female condoms

among women in stable relationships. This may be rational in particular if the partners are

serodiscordant (i.e. one partner is HIV-positive while the other is HIV-negative) or if one or

both partners have relations with others, or at least suspect their partner to.36

35This is perfectly correlated with being in a stable relationship at endline, as we do not observe any break-ups
of stable relationships over the study period.

36In serodiscordant couples, use of condoms is still rational even if the partners do not expect to follow through
on using them all of the time, since the chance of becoming infected from any one unprotected act is approximately
0.001 for female to male transmission and 0.002 for male to female transmission (Dowdy et al., 2006).
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Table 8: Treatment effects on female condom use, by baseline male condom use

(1) (2) (3) (4) (5) (6)
Ever FC
No MC

at baseline

Ever FC
Current MC
at baseline

Last 30 days FC
No MC

at baseline

Last 30 days FC
Current MC
at baseline

Current FC
No MC

at baseline

Current FC
Current MC
at baseline

Treatment 0.169*** 0.232*** 0.073** 0.030 0.085*** 0.049
(0.047) (0.074) (0.030) (0.034) (0.031) (0.057)

Facilitator f.e.’s 3 3 3 3 3 3

Observations 141 86 141 86 141 86
Control mean endline 0.092 0.081 0.000 0.027 0.000 0.054
χ2(1) : (a) = (b) 0.52 0.91 0.30
Pr > χ2 0.471 0.340 0.583

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned
to treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are binary indicators for the use of female
condoms. Columns 1-2 refer to whether the respondent has ever used that method, columns 3-4 to whether she has used it in the last 30 days, and columns 5-6 to
whether she is currently using it. Odd-numbered columns present results for the subsample of individuals not currently using male condoms at baseline; even-numbered
columns present results for the subsample of individuals who are currently using male condoms method at baseline. The bottom two rows present chi-squared statistics
and their p-values for the test that the treatment effect is the same across the two subsamples. These are obtained from seemingly unrelated estimations. All regressions
are linear probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor. All regressions include facilitator fixed effects
(N=17) since randomisation was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the level of randomisation.
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5.2 Diary results

5.2.1 Impacts at the sex-act level

We can use the diary data to measure treatment effects at the sex act level. In particular, we

examine impacts on the proportion of total sex acts protected by male and female condoms,

since these are key variables of interest for policymakers and for cost-benefit analyses. Table

A.10 shows the results. There is a significant increase in the proportion of sex acts protected

by a female condom in the full endline period, the last 30 days, and the last 14 days (5.1, 8.5

and 6.7 percentage points respectively, all significant at the 5% level). Consistent with the

respondent-level results from the survey data, there is no significant effect on the proportion of

sex acts protected by male condoms, and the point estimates are small.

5.2.2 Individual-level diary results

To further understand the precise mechanisms for the observed treatment effects, we use the

diaries to examine the likelihood of sex acts per respondent per week, the proportion of protected

sex acts per respondent, and the proportion of sex acts per respondent in which the partners

discussed condom use. Taking advantage of the weekly nature of the diaries, we estimate the

following fixed effects panel specification:

Pr [Yift = 1|treatif , γi, ηf ] = βtreatif ∗ endline+ ηf ∗ endline, t = 1, 2, ......T (20)

where Yift is the outcome variable of interest for individual i assigned to facilitator f in week

t. The unit of observation is thus the respondent-week. endline is an indicator equal to one

if the week falls in the endline period, i.e. one week or more after programme sessions led

by i’s facilitator have begun for the treatment group. The rest of the terms are defined as in

Equation 19. Standard errors are again clustered at the individual level, since this was the level

of randomisation (Abadie et al., 2017).

Table 9 shows that, in line with Prediction 3 of the model, the treatment leads to a significant

increase in the likelihood of sex acts per week per respondent. In the full endline period,

respondents in the treatment group were on average 9.1 percentage points more likely to report
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a sex act per week, compared to a control group mean of 0.469. In the last 30 and 14 days,

the treatment effect on the likelihood of sex acts per week was 0.113 and 0.158 respectively,

(compared to 0.471 and 0.491 in the control group). The fact that we observe an increase in

the likelihood of sex acts per week in the treatment group indicates that there are couples in

which one or both partners’ participation constraints are binding when the only options are

male condoms or unprotected sex, but where both find sex with female condoms preferable to

not having sex. The introduction of female condoms therefore increases utility for such couples.

Table 10 shows the results for the proportion of sex acts protected per individual per week.

In the full endline period, the treatment led to an increase of 9.7 percentage points in the

proportion of sex acts per week protected by a female condom (over a control group mean

of 1.0%). In the last 30 days the figure is 8.4 percentage points (compared to 1.0% in the

control group), while the estimate for the last 14 days is not significant. Consistent with the

respondent-level results from the survey data and with the overall sex-act-level results, there is

no significant effect on the proportion of sex acts protected by male condoms.

Table 11 shows that we observe a large and highly significant reduction in the proportion of sex

acts in which a discussion about condoms takes place: 19.4% of sex acts during the last 30 days

and 35.6% of sex acts in the last 14 days respectively (compared to a control mean of 27.5%

and 41.1% respectively). These results suggests that the availability of female condoms reduces

the number of disagreements about the use of STI protection methods between partners. This

is in line with our model, if the expansion from a binary to a ternary choice allows the couple to

choose an STI protection technology that is closer to their preferred choice on the technological

frontier.

Table 12 shows that the treatment effect is driven by those respondents who are not using

MC at baseline: For these respondents the treatment effect for the full endline period is 15

percentage points higher, relative to the average treatment effect of 9.1 percentage points. For

last 30 days this effect is 20 percentage points. The effect for the last 14 days is not significant.

This suggests that the treatment effect is driven by couples in which one or both partners’

participation constraints are binding for the option of having unprotected sex, but where both

find sex with female condoms preferable to not having sex. The introduction of female condoms

therefore increases utility for such couples.
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Table 9: Impacts on likelihood of sex acts per respondent week – diary subsample

(1) (2) (3)
Sex act per week

full endline period
Sex act per week

last 30 days
Sex act per week

last 14 days

Treat*endline 0.091** 0.113** 0.158*
(0.045) (0.057) (0.086)

Treat*Facilitator f.e.’s 3 3 3

Observations 863 536 367
Control mean 0.469 0.471 0.491

Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Dependent variables are binary indicators for whether a respondent had a sex act in a particular
week. “Treat*endline” is an indicator for observations in the treatment group during the endline period. Not all respondents assigned to treatment
attended the sessions, thus the coefficient on “Treat*endline” is the intent-to-treat effect. All regressions are respondent-level LPM fixed effects models
with the respondent-week as the unit of observation. All specifications include individual fixed effects (N=56), and facilitator*endline fixed effects (N=17)
for inference since randomisation was stratified on facilitator. Standard errors are clustered at the level of the individual, since this was the level of
randomisation.

41



Table 10: Impacts on proportion of sex acts protected per respondent per week – diary subsample

(1) (2) (3) (4) (5) (6)
% fc-protected

full endline period
% mc-protected

full endline period
% fc-protected

last 30 days
% mc-protected

last 30 days
% fc-protected

last 14 days
% mc-protected

last 14 days
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Treat*endline 0.105*** -0.065 0.105*** -0.047 0.094*** -0.222
(0.029) (0.104) (0.034) (0.122) (0.035) (0.144)

Facilitator f.e.’s 3 3 3 3 3 3

Observations 398 398 259 259 179 179
Control mean 0.010 0.392 0.010 0.419 0.012 0.443

Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Dependent variables are the percentage of sex acts protected by female or male condoms per
week per respondent. “Treat*endline” is an indicator for observations in the treatment group during the endline period. Not all respondents assigned
to treatment attended the sessions, thus the coefficient on “Treat*endline” is the intent-to-treat effect. All regressions are respondent-level OLS fixed
effects models with the respondent-week as the unit of observation. All specifications include individual fixed effects (N=56), and facilitator*endline
fixed effects (N=17) for inference since randomisation was stratified on facilitator. Standard errors are clustered at the level of the individual, since this
was the level of randomisation (Abadie et al., 2017).
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Table 11: Impacts on discussions per respondent per week – diary subsample

(1) (2) (3)
% sex acts with discussion

full endline period
% sex acts with discussion

last 30 days
% sex acts with discussion

last 14 days
β / (s.e.) β / (s.e.) β / (s.e.)

Treat*endline -0.100 -0.194* -0.356***
(0.108) (0.109) (0.120)

Individual f.e.’s 3 3 3

Facilitator*endline f.e.’s 3 3 3

Observations 398 259 179
Control mean 0.227 0.275 0.411

Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Dependent variables are binary indicators for discussions and female-initiated discussions about
condom use at the sex act level, observed per respondent per week. “Treat*endline” is an indicator for observations in the treatment group during the
endline period. Not all respondents assigned to treatment attended the sessions, thus the coefficient on “Treat*endline” is the intent-to-treat effect. All
regressions are respondent level OLS fixed effects models with the respondent-week as the unit of observation. All specifications include individual fixed
effects (N=56), and facilitator*endline fixed effects (N=17) for inference since randomisation was stratified on facilitator. Standard errors are clustered
at the level of the individual, since this was the level of randomisation.
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Table 12: Likelihood of sex acts: Interaction of treatment and baseline MC use

(1) (2) (3)
Sex act per week

full endline period
Sex act per week

last 30 days
Sex act per week

last 14 days

Treat*endline 0.150*** 0.200*** 0.197**
(0.051) (0.063) (0.098)

Treat*endline*MCbaseline -0.130* -0.174** -0.078
(0.078) (0.071) (0.102)

Facilitator*endline f.e.’s 3 3 3

Observations 806 536 367
Control mean 0.469 0.471 0.491

Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Dependent variables are binary indicators for whether a respondent had a sex act in a particular
week. MCbaseline is a binary indicator for whether a respondent currently uses MC at baseline. “Treat*endline” is an indicator for observations in the
treatment group during the endline period. Not all respondents assigned to treatment attended the sessions, thus the coefficient on “Treat*endline”
is the intent-to-treat effect. All regressions are respondent-level LPM fixed effects models with the respondent-week as the unit of observation. All
specifications include individual fixed effects (N=56), and facilitator*endline fixed effects (N=17) for inference since randomisation was stratified on
facilitator. Standard errors are clustered at the level of the individual, since this was the level of randomisation.
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5.3 Heterogeneity by bargaining power

We now examine which women adopt female condoms in terms of their bargaining power.

Recall that Prediction 1 of the model is an inverse-U relationship between bargaining power

and adoption of female condoms in the population. However, the descriptive evidence in Table 3

demonstrates that women with the lowest bargaining power in the population do not select into

the condom programme. We would therefore expect the relationship between bargaining power

and female condom adoption in our sample to be negative, as we should predominantly capture

the downward-sloping portion of the inverse-U relationship predicted for the whole population.

Table 13 displays the relationship between endline current use of female condoms and each of

the baseline principal component measures of bargaining power, both alone and interacted with

treatment.37 We control for baseline female condom use and for the demographic factors which

are significantly correlated with baseline bargaining power: age, education, income in the last

thirty days, whether the respondent is in a stable relationship and whether she is the household

head.38 This is to prevent the bargaining power measures from spuriously capturing the effect

of variables which are correlated with them and may be correlated with with condom use — for

example, younger women hold lower bargaining power on some measures, but may also have

had greater exposure to sex education at school and so may use condoms for that reason.39

The results are striking: for almost every measure of bargaining power, we observe a negative

interaction between baseline bargaining power and treatment, showing that women with the

lowest bargaining power in our sample are the most likely to adopt female condoms as a result

of the intervention.40

37Similar results to all of those results presented in this section are obtained for use in the last thirty days;
available on request. We restrict attention to current use and use in the last 30 days, since ever use does not
proxy sustained adoption.

38Facilitator fixed effects are not included, for comparability with Table A.11 and since we lose power due
to the low number of observations per cell if the sample is first split along seventeen facilitators and treatment
status, then interacted with bargaining power.

39Results are virtually unchanged if these controls are excluded; available on request.
40Table A.11 in Appendix A.4 shows similar results for the relationship between endline current use of female

condoms and each of the baseline principal component measures of bargaining power and their square. The
dominant relationship is linear and negative; although the squared term carries a positive but small coefficient
for some of the assets measures, which have a very long right tail. Interactions with the treatment are not
included, since we lose considerable power when interacting both the linear and the squared terms. Similar
results also hold if instead of using the principal components we use a score for each module, summing an
individual’s responses; results available on request. Negative effects are also estimated for many of the individual
questions about bargaining power taken separately, although only some are significant. However, neither of
these approaches take into account the fact that different questions may be almost a repeat measure of the same
construct.
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Table 13: Impacts on current use of female condoms – heterogeneity by bargaining power

(1) (2) (3) (4) (5)
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Treatment 0.128*** 0.111*** 0.159*** 0.223** 0.193*
(0.045) (0.039) (0.051) (0.093) (0.114)

Assets 1 -0.002
(0.010)

Treat*Assets1 -0.044**
(0.017)

Assets 2 0.004
(0.010)

Treat*Assets2 -0.031**
(0.015)

Assets 3 -0.001
(0.005)

Treat*Assets3 -0.054***
(0.018)

Decision-making -0.015
(0.022)

Treat*Decision -0.079**
(0.038)

Power dynamics 0.014
(0.019)

Treat*Power dynamics -0.037
(0.039)

Controls 3 3 3 3 3

Observations 198 198 198 180 180
Control mean endline 0.020 0.020 0.020 0.020 0.020

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Excluding attritters, N=206 women are in a stable relationship at baseline. N=198 are women who are in a stable relationship
and have no missing values on the control variables. N=180 have non-missing values for all of the decision-making, negative relation, and control variables. “Treatment” is a dummy for being
assigned to the treatment group. Not all respondents assigned to treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. “Assets 1”, “Assets 2” and
“Assets 3” are the first three principal components from the assets module, as identified in Table 5. “Decision-making” and “Negative relation” are the first two principal component from all
the survey questions referring to these two modules, as identified in Table 6. Dependent variables are binary indicators for current use of female condoms. All regressions are linear probability
model ANCOVA specifications, including the baseline value of the dependent variable as a regressor. Regressions do not include facilitator fixed effects due to loss of sample size where baseline
use perfectly predicts endline use conditional on a given facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the level of randomisation. Controls are:
respondent’s age, education, and income in the last 30 days; whether the respondent has a job, is married or in a stable relationship, and whether the respondent is the household head.
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The descriptive evidence in Table 3 demonstrates that women with the lowest bargaining power

in the population do not select into the condom programme. For Prediction 2a. this suggests

that heterogeneity by bargaining power is unlikely to be observed among those women not

using condoms at baseline, even though Section 5.1 showed evidence of strong adoption of

female condoms among women who were not currently using male condoms at baseline. Indeed,

Table 14 shows that (conditional on the same set of controls) there is a lack of evidence of a

heterogenous treatment effect between adoption and baseline bargaining power among these

women.

Table 15 reports the correlation (conditional on the same set of controls) between the different

measures of bargaining power and current use of female condoms at endline, among those

women who were using male condoms at baseline.41 We see consistent evidence of the negative

correlation predicted by the model. On the other hand, as discussed in Section 5.1, we do not

see evidence of a large degree of substitution away from male condoms. A possible explanation

is if women with higher bargaining power who take up female condoms also intersperse their

use with use of male condoms. Indeed, 81% of women who are currently using female condoms

at endline also report currently using male condoms. This is a typical pattern of adoption

observed in the medical literature, and is found to be associated with a large increase in the

number of protected sex acts (Vijayakumar et al., 2006).

Table 16 shows the relationship between the likelihood of sex acts at endline and baseline

principal component measures of bargaining power, both alone and interacted with treatment.42

Similar to the effect on current use of female condoms presented in Table 13 there is also a

negative interaction between bargaining power and treatment on the likelihood of sex acts.

5.4 Heterogeneity by HIV status and risk perceptions

Women who are HIV-positive, and those who believe they are at high risk of being infected with

HIV or other STIs, are likely to have a higher demand for health and hence a lower βf .43. It

41We omit the interaction terms between the measures of bargaining power and treatment, because power is
severely weakened by the loss in sample size when we restrict attention to only those women who were/were not
using condoms at baseline.

42We restrict attention to the full endline period in the diaries, starting a week after the first group meeting.
43In principal, individuals who are already HIV-positive could either increase or decrease their preference for

protection, depending on their level of altruism, their expectations of guilt or punishment from infecting another
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Table 14: Current use of female condoms at endline – women not using male condoms at baseline

(1) (2) (3) (4) (5)
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Assets 1 -0.009
(0.008)

Assets 2 -0.017
(0.014)

Assets 3 -0.019**
(0.009)

Decision-making -0.033
(0.024)

Power dynamics 0.010
(0.021)

Controls 3 3 3 3 3

Observations 123 123 123 105 105
Control mean endline 0.020 0.020 0.020 0.020 0.020

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. The sample is restricted to women who report currently using male condoms at baseline, and who answer the assets module
(columns 1-3) or all two survey modules on bargaining power (columns 4-5). “Assets 1”, “Assets 2” and “Assets 3” are the first three principal components from the assets module, as identified
in Table 5. “Decision-making” and “Negative relation” are the first two principal components, as identified in Table 6. Dependent variables are binary indicators for whether the respondent
is currently using a female condom at endline. All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor.
Standard errors are robust to individual-level heteroskedasticity, since this was the level of randomisation. Controls are: respondent’s age, education, and income in the last 30 days; whether
the respondent has a job, is married or in a stable relationship, and whether the respondent is the household head.
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Table 15: Current use of female condoms at endline – women using male condoms at baseline

(1) (2) (3) (4) (5)
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Assets 1 -0.047**
(0.019)

Assets 2 -0.021**
(0.010)

Assets 3 -0.060**
(0.027)

Decision-making -0.117***
(0.044)

Power dynamics -0.040
(0.043)

Controls 3 3 3 3 3

Observations 75 75 75 75 75
Control mean endline 0.020 0.020 0.020 0.020 0.020

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. The sample is restricted to women who report currently using male condoms
at baseline, and who answer the assets module (columns 1-3) or all two survey modules on bargaining power (columns 4-5). “Assets 1”,
“Assets 2” and “Assets 3” are the first three principal components from the assets module, as identified in Table 5. “Decision-making”
and“Power dynamics” are the first two principal components, as identified in Table 6. Dependent variables are binary indicators for whether
the respondent is currently using a female condom at endline. All regressions are linear probability model ANCOVA specifications, including
the baseline value of the dependent variable as a regressor. Standard errors are robust to individual-level heteroskedasticity, since this was
the level of randomisation. Controls are: respondent’s age, education, and income in the last 30 days; whether the respondent has a job, is
married or in a stable relationship, and whether the respondent is the household head.

follows straightforwardly from the model that these groups of women should therefore be more

likely to use male condoms at baseline, and more likely to switch from unprotected sex to female

condoms when female condoms are introduced.44 To test for this, we collect self-reported data

on HIV status as part of the baseline and endline surveys. As a proxy of beliefs about risk,

respondents are asked to respond on a five-point scale to the question “what is the risk to you

personally of contracting HIV/AIDS in a case of unprotected sex?”.45

The data accord well with the model’s predictions. In terms of HIV status, columns (1) and

(2) of Table 17 show that women who report being HIV-positive at baseline indeed have a

significantly larger treatment effect for “ever use of female condoms”. Columns (3)-(6) show that

HIV-positive women also have larger point estimates for the treatment effect on last thirty days

and current female condom use, although neither are significantly different from the treatment

person, and the status of their stable partner if they have one. However, existing empirical evidence points
towards decreased risk-taking after learning a HIV-positive status (di Paula et al., 2014).

44This prediction is reinforced if lower values of βf are correlated with lower values of βm, for example if the
male partners of HIV-positive women also care more about protection. However, we do not observe proxies of
βm.

45As a framing question, respondents are first asked about the probability of a woman in general contracting
HIV from unprotected sex. The pattern of results is similar when using this variable; tables available on request.

49



Table 16: Likelihood of sex acts during full endline – heterogeneity by bargaining power

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

Impact ever use 0.155 0.219** 0.302*** 0.642*** 0.341
(0.104) (0.089) (0.108) (0.161) (0.226)

Assets 1 -0.013
(0.064)

Treat*endline*Assets1 0.045
(0.108)

Assets 2 0.030
(0.028)

Treat*endline*Assets2 -0.060***
(0.021)

Assets 3 0.055
(0.064)

Treat*endline*Assets3 -0.104**
(0.042)

Decision-making -0.153***
(0.051)

Treat*endline*Decision -0.180***
(0.064)

Power dynamics -0.008
(0.066)

Treat*endline*Power dynamics -0.036
(0.084)

Controls 3 3 3 3 3

Observations 311 311 311 292 292
Control mean endline 0.469 0.469 0.469 0.469 0.469

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Dependent variables are binary indicators for whether a respondent had
a sex act in a particular week. “Treat*endline” is an indicator for observations in the treatment group during the endline period. Not all
respondents assigned to treatment attended the sessions, thus the coefficient on “Treat*endline” is the intent-to-treat effect. All regressions
are respondent-level LPM fixed effects models with the respondent-week as the unit of observation. All specifications include individual fixed
effects (N=46), and facilitator*endline fixed effects (N=17) for inference since randomisation was stratified on facilitator. N=46 are in a
stable relationship and have responded to the assets module, leading to 311 respondent-week observations. Out of those N=43 have responded
to the decision-making and power dynamics module, leading to 292 respondent-week observations. Standard errors are clustered at the level
of the individual, since this was the level of randomisation.“Assets 1”, “Assets 2” and “Assets 3” are the first three principal components
from the assets module, as identified in Table 5. “Decision-making” and “Power dynamics” are the first two principal component from all the
survey questions referring to these two modules, as identified in Table 6. Standard errors are robust to individual-level heteroskedasticity,
since this was the level of randomisation. Controls are: respondent’s age, education, and income in the last 30 days; whether the respondent
has a job, is married or in a stable relationship, and whether the respondent is the household head.
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effect for HIV-negative women. Table A.12 in Appendix A.4 shows that we do not observe

significant treatment effects on male condom use either among HIV-positive or HIV-negative

women.

In terms of risk beliefs, we first verify that a one point increase in the “risk perception for self”

scale at baseline is correlated with an increase of 8.3 percentage points in the probability of

ever having used male condoms at baseline (p-value 0.035).46 To test whether the treatment

effects differ by risk beliefs, we code a dummy variable “believes high risk to self” equal to

one if the respondent’s answer was above the median at baseline. Table 19 shows the results

of re-estimating Equation 19 including this dummy and its interaction with treatment status.

Columns (5) and (6) show that women with below-median perceptions of HIV risk at baseline

increase their current use of both male and female condoms as a result of the treatment. Mean-

while women with above-median perceptions of HIV risk at baseline experience no treatment

effect, as the negative interaction term completely offsets the main treatment effect for them.

A possible explanation is if women with low priors about the risk of unprotected sex are the

ones who update their beliefs as a result of the programme, and thus change their behaviour

accordingly. Column (7) of Table 19 provides suggestive evidence that this is the case. The

treatment has a positive and significant effect on risk perceptions for women with below-median

baseline risk perceptions. This is again completely offset by a negative interaction term for

women whose baseline risk beliefs were above the median, suggesting the programme did not

shift their beliefs at all. However, we caution against over-interpretation of this result, since

the median baseline risk perception was “risky” (four) and so women who had above-median

perceptions already answered the maximum of “very risky” (five). Thus even if the programme

did increase these women’s perceptions of risk, we would not capture this in our measure.47

Finally, column (1) of Table 18 shows that we observe no evidence that treated respondents

increase their knowledge of HIV. In fact, treated respondents score slightly lower on a set of

six questions about how HIV can be transmitted, although this is only marginally significant

(p=0.095) and baseline scores already high.

46The correlation with current use of male condoms at baseline is 4.7 percentage points, but this is marginally
insignificant (p-value 0.146).

47We also see a significant treatment effect of 14.9 percentage points (p-value 0.022) on the proportion of
women agreeing or strongly agreeing with the statement “my partner is involved with other people apart from
me”. This may also proxy increased risk perceptions. When we analyse the continuous version of this variable, we
cannot reject that women with high and low baseline beliefs increase their belief equally in response to treatment.
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Table 17: Treatment effects by baseline HIV status

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

HIV positive
at baseline

Ever FC
HIV negative

at baseline

Last 30 days FC
HIV positive
at baseline

Last 30 days FC
HIV negative

at baseline

Current FC
HIV positive
at baseline

Current FC
HIV negative

at baseline

Treatment 0.392*** 0.144*** 0.120 0.047 0.200** 0.058
(0.107) (0.045) (0.075) (0.031) (0.095) (0.036)

Facilitator f.e.’s 3 3 3 3 3 3

Observations 59 138 59 138 59 138
Control mean endline 0.133 0.067 0.000 0.017 0.033 0.017
χ2(1) : (a) = (b) 4.58 0.79 1.95
Pr > χ2 0.037 0.358 0.162

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned
to treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are binary indicators for the use of female
condoms. Columns 1-2 refer to whether the respondent has used ever used female condoms, columns 3-4 to whether she has used them in the last 30 days, and
columns 5-6 to whether she is currently them. Odd-numbered columns present results for the subsample of individuals who report being HIV-positive at baseline;
even-numbered columns present results for the subsample who report being HIV-negative at baseline. The bottom two rows present chi-squared statistics and their
p-values for the test that the treatment effect is the same across the two subsamples. These are obtained from seemingly unrelated estimations. All regressions are
linear probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor. All regressions include facilitator fixed effects
(N=17) since randomisation was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the level of randomisation.
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5.5 Effects on bargaining power, STIs, violence, and well-being

As described in Section 5.2, we observe a significant increase in the number of sex acts per week

and a significant decrease in the number of discussions or arguments. Both of these results

suggest positive impacts on couples’ utility. Columns (2)-(5) of Table 18 show that we observe

almost no treatment impact on a variety of other outcome measures associated with welfare.

The treatment group are no less likely to report being HIV-positive or having an STI. However,

we do not place too much weight on this result, since it is unlikely that many respondents got

newly tested for HIV or STIs in the time window between the start of the programme and the

endline survey (four months). There is also no reduction in the likelihood of being pregnant,

although we observe only a handful of pregnancies at baseline and endline, given that not being

pregnant was a restriction for being accepted into the study sample.

Table A.21 shows no substantial treatment impacts on the measures of bargaining power, as

measured by indicators of decision-making and power dynamics.48 The treatment significantly

reduces the likelihood that the respondent decides over her health expenses and beliefs that her

partner is involved with others, and increases the likelihood that she has more say and more

power and that her partner always wants to know where she is.

Reassuringly, we see no negative effects of the treatment on self-reported well-being, as measured

through a survey module with twelve separate indicators. This is in contrast to the findings of

Ashraf et al. (2014b) who see a decrease in women’s reported well-being after being assigned

to receive concealable contraceptives. The difference may reflect the fact that condom use is

ultimately something agreed on and observed by both partners, rather than something hidden

and conducive to moral hazard. Nor do we observe any adverse effects on reports of physical or

emotional violence, as measured through five separate indicators. This may reflect the careful

design of the programme, to mitigate the possibility that women suggesting new contraceptive

use might face backlash from their partner.

48Assets at marriage are fixed at the time of marriage and can not be impacted by treatment
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Table 18: Treatment effects – other outcome variables

(1) (2) (3) (4) (5)
HIV knowledge

(score 0-6)
HIV positive STI last 3 months

Well-being
(score 0-12)

Violence
(score 0-5)

Treatment -0.136* -0.021 0.021 0.171 0.076
(0.081) (0.042) (0.033) (0.260) (0.195)

Facilitator f.e.’s 3 3 3 3 3

Observations 219 196 185 212 162
Control mean endline 5.758 0.313 0.054 8.135 1.149

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the
treatment group. Not all respondents assigned to treatment attended the sessions, thus the coefficient on “Treatment” is
the intent-to-treat effect. Dependent variables are as follows, all measured at endline: column 1, a score from six questions
testing knowledge about how HIV can and cannot be transmitted; column 2, a self-reported dummy for HIV-positive
status; column 3, a self-reported dummy for having had an STI in the last three months; column 4, a score from twelve
questions on well-being (higher scores indicate greater well-being); column 5 a score from five questions about emotional
and physical violence (a higher score indicates greater violence). N=232 for the endline survey excluding attritters, except
the violence module where N=162 since these questions were only enumerated to women in a stable relationship. Missing
observations reflect not applicable, does not want to answer, and cases where the facilitator fixed effect perfectly predicts
the outcome variable. All regressions are linear probability model ANCOVA specifications, including the baseline value
of the dependent variable as a regressor. All regressions include facilitator fixed effects (N=17), since randomisation
was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the level of
randomisation.

5.6 Robustness

5.7 Alternative explanations

Access: An alternative possible explanation for the negative interaction terms could be if

women with lower bargaining power are less able than women with higher bargaining power to

access male condoms (or indeed other contraceptives) through the market or at health clinics.

For example, women with lower bargaining power may be less confident to do so, or their

partners may place restrictions on their movements. If so, the heterogeneity would be driven by

heterogeneity in the extent to which the the intervention alleviates the market access constraint,

rather than male partners’ direct unwillingness to use male condoms. However, if this was the

case then we would expect to see a similar pattern of heterogeneity in current use of male

condoms, since male condoms are also freely available from the health workers. Yet Table A.13

in Appendix A.4 shows that this is not the case — women with lower bargaining power are not

consistently more likely than women with higher bargaining power to take up male condoms. If

anything the interaction between treatment and bargaining power is positive, although in most

cases it is not significant. Moreover, the same pattern of interactions between treatment and

bargaining power is observed when we restrict the sample to women who have the easiest pre-
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treatment access to male condoms, as proxied by living below the median walking distance to

the health centre (results available on request).49 Thus even among these women, it is still the

case that women with lower bargaining power adopt female condoms. Furthermore, as a kind of

placebo test we also interact treatment with walking distance to the health centre itself (results

available on request). This term is not significant for female (or male) condom adoption, and

thus it does not appear that women with the lowest access are driving the treatment effects.

Thus the results are more consistent with the idea formalised in the model that women with

low bargaining power are constrained by their partners’ preferences rather, than by alternative

barriers to access.

Use of other contraceptive methods: Table ?? shows that the interaction between bar-

gaining power and treatment is also not proxying a differential effect of treatment depending

on whether the respondent is using other methods of contraception (i.e. the pill or injectables)

at baseline. Our measures of bargaining power are positively correlated with current use of the

pill at baseline, and negatively correlated with use of injectables at baseline, consistent with the

arguments of Ashraf et al. (2014b) that women with low bargaining power may use concealables

as a way to hide contraceptive use from their partner. However, when baseline use of other

forms of contraception and its interaction with treatment is included into the regressions, the

interactions between treatment and bargaining power remain negative and highly significant.

HIV status: Table ?? in Appendix A.4 shows that heterogeneity by bargaining power is not

proxying the observed heterogeneity by HIV status. This could have been the case since women

with lower bargaining power are more likely to be HIV-positive. However, the interaction of the

bargaining power measures with treatment remain negative and significant when controlling for

HIV status and its interaction with treatment.

Risk beliefs: Table ?? in Appendix in Appendix A.4 also shows that heterogeneity by bar-

gaining power is not proxying the heterogeneity by risk beliefs. This could have been the case

if women with lower bargaining power revised their risk perceptions upwards more strongly as

a result of the intervention. However, again the interaction of the bargaining power measures

49Distance to the health centre is negatively correlated with ever having used male condoms or other forms of
contraception, and thus appears to be a good proxy of access.
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with treatment remain negative and significant when controlling for baseline risk beliefs and

their interaction with treatment.

5.7.1 Bounding treatment effects for attrition

As mentioned in Section 4.1, attrition is significantly higher in the control group. For robustness

we therefore conduct a bounds analysis on the main treatment effects following Lee (2009).

Table A.17 in Appendix A.4 details the results. Whilst the lower bounds cannot rule out a

treatment effect of zero for the various measures of female condom use, these bounds do not

include facilitator fixed effects, since whether attrition is higher in the treatment or control

group varies by facilitator and thus the monotonicity assumption required for Lee bounds fails.

We are able to rule out any sizeable negative effects, and the upper bounds are large and highly

significant.

5.7.2 Diary robustness checks

As robustness checks, we also re-estimate the individual-level impacts using the diary data.

First, to check that the diary respondents are representative of the full sample in terms of the

impacts estimated from the survey data, we repeat estimation of Equation 19 with the survey

data but only for diary respondents. Table A.18 in Appendix A.4 confirms that the results are

not different from the main sample, although the result for female condom use in the last 30

days loses significance due to the loss of sample size.

Next, we re-estimate impact using the main outcome variables as measured from the diary data.

We first use the linear probability fixed effects panel model from Equation 20.50 Table A.19 in

Appendix A.4 show the results. Again, we see significant impacts for the use of female condoms

during the full endline period and the last 30 days, while we see no significant impacts on male

condom use and on female condom use in the last fourteen days. We also estimate ANCOVA

specficiations, for comparability with the main results.51 Table A.20 in Appendix A.4 shows

50Again, similar results are obtained with a logit specification; results available on request.
51Since the nature of the diary data is such that baseline observations are missing for some respondents, we

follow McKenzie (2015) and estimate:

Pr [Yif1 = 1|Yif0, treatif , ηf ] = α+ δYif0 + β1treatif + γmissbaseif + σmissbaseif ∗ Yif0 + ηf (21)
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Table 19: Treatment effects – heterogeneity by baseline HIV risk beliefs

(1) (2) (3) (4) (5) (6) (7)

Ever FC Ever MC Last 30 days FC Last 30 days MC Current FC Current MC
Risk perception for self

Score 1-5

Treatment 0.208** -0.002 0.072 0.078 0.159*** 0.392*** 0.427**
(0.085) (0.079) (0.065) (0.112) (0.061) (0.108) (0.212)

Believes high risk to self -0.085 0.019 -0.045 0.067 0.010 0.208**
(0.060) (0.063) (0.039) (0.086) (0.024) (0.085)

Treatment*Believes high risk to self -0.032 -0.014 -0.034 -0.177 -0.111 -0.454*** -0.483**
(0.097) (0.094) (0.068) (0.129) (0.068) (0.126) (0.236)

Facilitator f.e.’s 3 3 3 3 3 3 3

Observations 227 227 227 227 227 227 226
Control mean endline 0.088 0.824 0.010 0.363 0.020 0.353 4.471

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned to
treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are binary indicators for the use of female and
male condoms. “Believes high risk to self” is an indicator equal to one if the respondent’s answer to the question “what is your risk of contracting HIV/AIDS in a
case of unprotected sex?” was above the median on a 1-5 scale. In practice this corresponds to an answer of “5, very risky” since the median response was “4, risky”.
All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor. All regressions include
facilitator fixed effects (N=17), since randomisation was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the
level of randomisation.
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the results. Consistent with the survey data, we see significant and positive impacts on ever

use and use in the last 30 days of female condoms. The impact on use of female condoms in

the last 14 days is no longer significant due to the loss of sample size. We see no significant

impacts for the use of male condoms.

6 Cost-Benefit and Cost-Effectiveness Analysis

To further explore the policy implications of our results, we estimate the effects on the entire

population of South Mozambique of scaling up the intervention to cover all women in the

sexually active age-group (15-49 years) for the years 2015-30, excluding high-risk groups.52

We first estimate the number of HIV infections and disability-adjusted life years (DALYs)

that such a scale-up would help to avert. We then estimate the implied cost savings to the

Mozambican healthcare system, through reduced provision of ARTs and other treatments.

Finally, we estimate the costs of the scale-up of our intervention. Comparing the programme

costs to the healthcare system cost savings allows us to calculate the internal rate of return

(IRR). This is an indicator of cost-benefit, which can be used to evaluate the policy as a

financial investment. Meanwhile, comparing the programme costs to the DALYs averted allows

us to calculate the incremental cost-effectiveness ratio (ICER). This measure is typically used

to compare the cost-effectiveness of policies across the public health spectrum, in terms of cost

per DALY averted (Creese et al., 2002; Oster, 2005; Uthman et al., 2010; Bärnighausen et al.,

2012; Walensky et al., 2013).

In light of the model and results presented in Section 5, we make intervention projections based

on two different scenarios in terms of programme impact. In the first scenario, we focus purely

on the increase in condom coverage and marginal decrease in average condom efficacy when

where Yif1 is the outcome variable of interest for the endline period. Yif0 is the value of the outcome variable for
the baseline period. missbaseif is a dummy equal to one if the respondent is missing the value of the outcome
variable during the baseline period. missbaseif ∗ Yif0 then sets the baseline value to zero in the case that it
is missing. Inclusion of this dummy means that δ is estimated only for respondents whose baseline data is not
missing. treatif is again a dummy for being in the treatment group, and ηf is again a facilitator fixed effect. β1

represents the intent-to-treat effect, this time as estimated on the diary subsample.
52In the epidemiological model that we use, adults above the median age of first sex are allocated into one

of five risk categories, identified for males and females separately. These are: stable couples (men and women
reporting a single partner in the last year); multiple partners (men and women with more than one partner
in the last year); female sex workers and clients; men who have sex with men; and injecting drug users. Our
intervention targets women in the first two categories, whose partners are estimated by the epidemiological model
to be primarily in the second category. It does not target individuals in the last three, high-risk categories.
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individuals adopt female condoms as a result of the intervention. In the second scenario, we also

take into account the estimated increase in the number of sex acts. This is especially important

as an increase in the number of sex acts has the potential to offset partially or fully the benefits

of the increased rate of condom coverage (Greenwood et al., 2017), especially if these sex acts

are unprotected.

6.1 Modelling health impacts

To estimate the number of HIV infections and DALYs averted as a result of the scale-up of the

intervention, we use the AIM module of the SPECTRUM suite of models — the software is used

by UNAIDS to make its national and global projections, and by governments to develop national

strategic plans on HIV/AIDS (Stover, 2004; Stover et al., 2008, 2010, 2011, 2014, 2017).53 The

model combines epidemiological variables with behavioural factors based on gender and risk-

group. This allows us to simulate the impact of an intervention such as ours, that targets

partners’ propensity to use condoms and the number of sex acts they engage in, on the entire

population (Bärnighausen et al., 2012)54

Up to and including 2015 we take as given AIM’s demographic estimations, including HIV

transmission, and its assumptions on the HIV/AIDS national strategic program in Mozambique,

which influences factors such as ART coverage (Korenromp et al., 2015).55 For the years after

2015, we update these with the most recent UNAIDS data. We then assume that all women in

the sexually active age group receive the intervention in 2015, and from 2016-30 only 15 year

old girls and female immigrants receive the intervention. We first simulate a control projection,

where estimates from 2015-16 are taken and projections for 2017-30 are made with none of

the epidemiological and behavioural parameters changed. We then simulate two intervention

scenarios, where condom coverage, average condom efficacy, and (in scenario two) the number of

53The SPECTRUM suite is developed by Avenir Health, see http://www.avenirhealth.org/

software-spectrum.php.
54Specifically, AIM estimates new HIV infections by gender and risk group, as a function of behavioural and

epidemiological factors. These factors include: condom use, number of partners, number of sex acts, contacts
per partner, ART use, voluntary medical male circumcision, and the prevalence of other STIs. The clinical
progression of the HIV/AIDS epidemic is modelled as a function of CD4 count after HIV infection. The model
has been fitted to antenatal clinic surveillance data, household and key risk group surveys, program statistics,
and financial records for the North/Central/South regions of Mozambique since 1982 (Korenromp et al., 2015).

55Mozambique’s national HIV/AIDS program began in 2001 and includes condom promotion, community
mobilisation, HIV counselling and testing, prevention targeted at female sex workers and clients, ART, prevention
of mother-to-child transmission, and voluntary adult medical male circumcision.
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sex acts are changed in line with the impacts of the intervention estimated from our experiment.

In both of the intervention scenarios, we assume that condom coverage increases by 10.5 per-

centage points. This aggregates the estimates from Table 10 of the treatment effects on the

proportion of sex acts per respondent per week that are protected by female condoms during

the full endline period in the diaries (10.5 percentage points) and male condoms (no significant

effect). For the diaries our preferred estimate of adoption is the full endline period, as not all

diary participants are interviewed each week and hence some of the variation from week-to-week

may be driven by the sample composition. The full endline period captures all observations per

week per respondent. We assume a conservative average condom effectiveness of 78.9%, based

on the proportion of male and female condoms used by the treatment group in the endline data,

and the effectiveness of male and female condoms calibrated to population health conditions in

Mozambique.56

In the second scenario, we also adjust the average number of sex acts per respondent per year.

Again, given that not all diary respondents participate in an interview every week, and some

have vastly more sex acts than others, our most robust estimation approach is first to estimate

the treatment effect on the probability that an individual has any sex acts in a given week in

the full endline period (9.1 percentage points, significant at the 5% level). We then multiply

this by the average number of sex acts per respondent per week in the control group in the full

endline period (0.79 sex acts). We than add this to average number of sex acts per week in the

AIM model for the relevant risk groups and multiply this by 52 to arrive at the additional sex

acts per individual per year (3.5 sex acts).

In the control scenario, there are 388,437 new HIV infections and 59,743,636 new DALYS by

2030. In the first intervention scenario, the scaled-up programme averts 39,425 HIV infections

and 72,628 DALYs. In the second intervention scenario, the programme averts 9,647 HIV

infections and 3,607 DALYS.

56The general effectiveness of female and male condoms established in the medical literature is 79% and 85%
respectively Hatcher and Nelson (2007). However, this can vary by factors such as underlying population health.
The male condom effectiveness in AIM, based on careful calibration to data from Mozambique, is 80%. Our
estimate of female condom effectiveness for Mozambique is therefore 79

85
∗ 80 = 74%. To establish aggregate

condom effectiveness (which is the parameter required by AIM), we take the estimates from our endline sex-act
level data that 38.3% of sex acts are protected by male condoms and 8.0% by female condoms. The mixture of
condom use is therefore 17.3% female condoms and 82.7% male, leading to a weighted condom effectiveness of
0.173 ∗ 74 + 0.827 ∗ 80 = 78.9%.
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Figure 3: Simulation of annual # of HIV infections under intervention scenarios
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6.2 Cost savings

To estimate the financial benefits of our intervention to the healthcare system, we focus on the

reduction in the number of adults and children that require ART, and the number of mothers

requiring Prevention of Mother-To-Child Transmission (PMTCT) for the period from 2015-

2030. This is a very conservative estimate as there are other financial benefits to the health

system, such as the reduced costs of unintended pregnancies and hospital admissions for AIDS-

related diseases. Moreover, there are other financial benefits outside of the healthcare system,

such as a reduction in productivity losses due to ill health and a reduction in the costs of caring

for AIDS orphans. Indeed, the productivity losses from HIV/AIDS are estimated to be much

larger than the direct costs of treatment Resch et al. (2011). However, we exclude these from

our estimates of the cost savings due to a lack of reliable data; hence our estimates of the cost

savings are very much a lower bound.

Tables A.25, A.26, A.27, and A.28 in Appendix A.3 show that in scenario one, the cumulative

number of individuals that receive ART each year is reduced by 189,278 adults and 14,718

children, the cumulative number of children that receive cotrimoxazole is reduced by 22,854,

whilst the cumulative number of women who receive PMTCT is reduced by 17,024. The total

implied discounted cost savings are 160,088,910 USD.57 In scenario two, the cumulative number

of individuals that receive ART each year is reduced by 39,148 adults and 3,135 children,

the cumulative number of children that receive cotrimoxazole is reduced by 5,427 whilst the

cumulative number of women who receive PMTCT is reduced by 4,051. The total implied

discounted cost savings are 33,799,234 USD. 58

6.3 Programme costs

We calculate an upper and a lower bound of the costs per participant. For the upper bound we

use the full costs of the intervention as implemented by Pathfinder, plus the full cost of acquiring

and distributing the subsequent increase in the number of female condoms used between 2015

and 2030, assuming full subsidisation of female condom provision by the government. For the

57This comprises 152,666,673 USD for adult ART; 3,449,062 USD for child ART; 850,692 USD for child
cotrimoxazole, and 3,122,483 USD for PMTCT.

58This comprises 32,090,970 USD for adult ART; 751,265 USD for child ART; 204,644 USD for child cotri-
moxazole, and 752,355 USD for PMTCT.
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lower bound, we assume that the provision of information about female condoms is included

into existing sex education programmes in schools and at health centres. This is a realistic

add-on to such programmes, given that they already provide information about and practical

demonstrations of male condoms, as well as information about HIV/AIDS and other STIs. The

lower bound cost estimates therefore comprise just the costs of acquiring and distributing the

additional number of female condoms when adoption subsequently increases, assuming that the

government fully subsidises free provision of female condoms.

The total intervention cost per participant is 28.90 USD, including the costs of facilitator train-

ing, door-to-door recruitment, group organisation, purchase and distribution of condoms during

the intervention itself (but not afterwards), administration, and monitoring and evaluation.59

As stated above, we assume that all women aged 15-49 are treated in 2015, and then from 2016

onwards that only the new 15-year-olds and migrants are treated each year. All costs are in

constant 2014 USD, and we apply a 3% discount rate as is standard in this literature (Stover

et al., 2017). This implies an initial intervention cost in 2015 of 47.8 million USD, and an

average discounted cost of 3.6 million USD per year for the years 2016-2030 inclusive.

To estimate the cost of meeting the increased demand for female condoms after the intervention,

we follow Dowdy et al. (2006) and assume a combined unit acquisition and distribution cost of

0.45 USD.60 We estimate the average additional number of female condoms required per year

to be 13.9 million in scenario one and 15.4 million in scenario two, with average discounted

costs per year of 8.0 million USD and 8.9 million USD respectively.61

Tables A.23 and A.24 in Appendix A.3 show that, taken altogether, for scenario one this implies

an upper bound of 229,129,567 USD on the programme cost (i.e. the full intervention cost)

and a lower bound of 127,791,649 USD (i.e. the cost of adding female condoms to existing sex

education programmes). In scenario two, the upper bound is 243,416,199 USD and the lower

bound is 142,078,704 USD.

59The total cost of the intervention for 298 women was 259,239 Mozambican Meticais, equating to 8,612 USD
at an exchange rate of 1 MZN=0.03322 USD on 14 August 2014.

60This is based on the authors’ high-volume scenario, in which the number of female condoms used is 30% of
the number of male condoms used. In our setting the proportion of sex acts protected by female condoms as a
proportion of the sex acts protected by male condoms in our treatment group’s endline data is 27% (see Table
10).

61Our estimate of the total number of female condoms comes from combining the proportion of the adult
population in each risk group (estimated from AIM) with the estimated treatment effects on the percentage of
acts protected by female condoms, and the estimated number of sex acts per individual per year. The latter is
taken as constant in scenario one and increases with treatment in scenario two, in line with the discussion above.
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6.4 Cost-benefit and cost-effectiveness results

In scenario one, the IRR for the upper-bound cost is 1.36 and for the lower-bound cost is

2.45. Thus scaling up the full female condom program offers a large positive financial return

(IRR>1), but the lower-cost intervention of adding female condom provision to existing sex

education programs offers a large, positive financial return. The ICER for the full intervention

is an additional 951 USD per DALY averted. Scaling up the full intervention is therefore

cost-effective, despite not offering a positive financial return.62 Meanwhile the ICER for the

lower-cost, add-on intervention it is -445 USD, i.e. a saving of 445 USD, meaning that adding

female condom provision to existing sex education programs is very cost-effective and in fact

represents a saving per DALY averted compared to the existing set of treatments. Low-cost

delivery mechanisms such as adding female condoms to the curriculum of school sex education

programmes has the potential to be highly cost-effective and in fact a cost-saving measure.

In scenario two, the IRR for the upper-bound cost is 0.27 and for the lower-bound cost is 0.46.

Thus the intervention does not offer a positive financial return on investment. The ICER is

67,484 USD with the upper-bound costs and 30,020 USD with the lower-bound costs. Therefore

the full intervention is no longer cost effective.

6.5 Discussion

In summary, only the full intervention in scenario two (i.e. taking account the increase in

risky sex acts) is not cost-effective. However, there are still several reasons to believe that

our estimates of the IRR and ICER are conservative. First, we use an upper bound for the

estimated costs of condoms, which is likely to be highly conservative given that the scale-up of

the intervention to the entire female population of South Mozambique would lead to economies

of scale in production or procurement. Second, as mentioned above, potentially sizeable benefits

such as productivity gains are not included in our estimates. Third, as shown in Table 17, the

impacts of the intervention on female condom use appear to be larger for women who are HIV-

positive. Increased coverage among this group will have a disproportionately large impact on

62Following the recommendations of the Commission on Macroeconomics and Health, WHO-CHOICE deems
interventions highly cost-effective if the ICER is less than GDP per capita, cost-effective if the ICER is between
one and three times GDP per capita, or not cost-effective if the ICER is higher than three times the GDP per
capita (Walensky et al., 2013) The GDP per capita of Mozambique was 511 USD in 2014.
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HIV transmission rates. However, this cannot be accounted for in the AIM projections since

the coverage rates for HIV-positive and HIV-negative individuals cannot be adjusted separately.

Fourth, as shown in Table 3, the women in our sample are above-average in their bargaining

power when compared to a representative sample from the DHS. Given that the estimated

treatment effects on female condom use are larger for the women with lower bargaining power

in our sample, it is therefore likely that the average impact of the intervention in the population

would be larger than that observed in our sample. If so, and the intervention increased condom

usage by 10.5 percentage points or more in the general population, then scaling up the full

intervention (implying the upper bound on costs) would be cost-effective even in scenario two.

7 Conclusion

In terms of HIV/AIDS policy, our results imply that female condoms are largely taken up by

women who are otherwise having unprotected sex, rather than by women who are otherwise

using male condoms. This means that the correct cost comparison for free provision of female

condoms is not to free provision of male condoms, but rather to the costs of ARTs and other

costs associated with unprotected sex. Given this, our simulations show that free provision

of female condoms may be highly cost-effective — even implying a saving compared to the

cost of treatment — if done via incorporation of female condoms into existing sex education

programmes in schools and health centres.

In particular, our results attribute this pattern of take-up to intra-household bargaining over

contraceptive use. Specifically, female condoms appear to be the only STI protection method

that some women with low bargaining power can convince their partners to use. Thus the

finding that free provision of female condoms can be a cost-effective policy is particularly likely

to hold in contexts where women have low bargaining power.

To aid more comprehensive welfare calculations and funding decisions, it would be useful for

future studies to determine individual men and women’s willingness-to-pay for male and female

condoms once they have tried both technologies. Evidence on longer-term adoption of female

condoms is also crucial, given that our study and studies in the medical literature have tended

to focus on the first three to six months.
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More broadly, this paper has highlighted how low female bargaining power may lead to under-

adoption of technologies that improve household welfare, in cases where women have a stronger

preference for adoption or face higher costs of non-adoption. There are many other exam-

ples of welfare-improving technologies where women may have a stronger willingness to adopt.

For instance, women may have a higher demand for insurance, given evidence that they are

more risk-averse. Women may also have a higher willingness-to-pay for household sanitation

technologies such as private toilets, since women face larger stigma and risks to their personal

safety from using facilities outside of the household. Furthermore, women may have a stronger

preference for delaying the marriage and childbearing of adolescent girls, if women’s preferences

for lower fertility and higher birth spacing apply to their children. In each of these cases, infor-

mation and social norm campaigns targeted specifically at men may be necessary to increase

welfare-improving investments and adoption (Stopnitzky, 2017). If such campaigns still cannot

resolve under-adoption, then providing versions of the technology that are more acceptable to

men, or bundling technologies with goods for which men have a high demand, may offer a

second-best solution. These remain important topics for future research.
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A Appendices

A.1 Proofs

Proof that the couple’s optimal choice of H is increasing in α: The first order condi-

tion for the maximisation problem given in Equation 3 is:

VP (P (H) , H;α)P ′ (H) + VH (P (H) , H;α) = 0. (1)

The second order condition is:

[
VPPP

′ + VPH
]
P ′ + VPP

′′ + VHPP
′ + VHH < 0. (2)

Given weak concavity of the production frontier, P ′ < 0 and P ′′ ≤ 0.. Equation 2 is therefore

satisfied for any strictly quasi-concave preferences such that VPP < 0, VHH < 0, VPH = VHP =

0. This includes the Cobb-Douglas preferences given in Equation 1.

Differentiating the first order condition with respect to α yields:

{[
VPPP

′ (H) + VPH
]
P ′ + VPP

′′ + VHPP
′ + VHH

}
Hα + VPαP

′ + VHα = 0 (3)

which rearranges to

Hα = − VPαP
′ + VHα

[VPPP ′ (H) + VPH ]P ′ + VPP ′′ + VHPP ′ + VHH
(4)

Note that if βm > βf , VPα < 0. Similarly, if βm > βf then VHα > 0. Given that that PH < 0,

it follows that VPαPH + VHα is positive. Hence the numerator of Equation 4 is positive. The

denominator of Equation 4 is negative by the second order condition. Hence Hα > 0. QED.
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A.2 Additional descriptive data

Table A.1: Baseline balance excluding attritters

Mean
Control
Mean

Treatment
Mean

t-test Total
N

Control
N

Treatment
N

Demographics
Age 30.80 30.65 30.93 -0.25 232 107 125
Years of education 6.30 6.36 6.25 0.27 231 107 124
Literate 0.86 0.86 0.86 -0.10 230 106 124
HH head 0.23 0.21 0.25 -0.59 232 107 125

Income
Has job 0.37 0.41 0.34 1.10 229 105 124
Personal income last 30 days 813.15 916.36 724.80 1.04 232 107 125

Relationships
In a stable relationship (incl. married) 0.85 0.85 0.86 -0.12 232 107 125
Married (officially or unofficially) 0.62 0.62 0.62 -0.06 231 107 124
Years relation 9.23 9.32 9.16 0.14 184 84 100
# Partners last 12 months 0.93 0.92 0.94 -0.58 232 107 125

Sexual behaviour
Pregnant 0.06 0.05 0.07 -0.80 231 106 125
HIV positive (self-report) 0.30 0.34 0.27 1.01 202 95 107
STD last 3 months (self-report) 0.14 0.15 0.12 0.58 205 92 113
Names FC as contraceptive 0.43 0.46 0.40 0.91 230 107 123

Contraceptive use
Ever used FC 0.08 0.07 0.08 -0.15 232 107 125
Ever used MC 0.74 0.77 0.71 0.94 232 107 125
Ever used other 0.72 0.71 0.74 -0.43 232 107 125
Never used any 0.07 0.08 0.06 0.58 232 107 125
Used FC last 30 days 0.03 0.02 0.04 -0.97 232 107 125
Used MC last 30 days 0.33 0.30 0.36 -0.98 232 107 125
Current use FC 0.03 0.03 0.03 -0.18 232 107 125
Current use MC 0.38 0.36 0.39 -0.43 232 107 125
Current use other 0.38 0.38 0.38 0.11 232 107 125
Current use none 0.37 0.38 0.35 0.49 232 107 125

Notes: N=232 in the balanced sample excluding attritters. Lower sample sizes reflect observations that are missing or not
applicable. “Treatment Mean” contains all individuals assigned to the treatment group, whether or not they attended the
sessions. Column 4 presents the test statistic for the null hypothesis that the mean in the treatment group is equal to the
mean in the control group. “Ever used other” and “Current use other” refer to use of any other modern contraceptive
method apart from condoms, e.g. the pill, injectables, or an IUD.

A.3 Data Cost Effectiveness and Cost Benefit Analysis

76



Table A.2: Baseline balance on covariates – diary subsample

Mean
Control
Mean

Treatment
Mean

t-test Total
N

Control
N

Treatment
N

Demographics
Age 31.40 31.93 30.86 0.48 57 29 28
Education 5.91 5.45 6.39 -1.22 57 29 28
Literate 0.84 0.86 0.82 0.36 56 28 28
HH head 0.30 0.21 0.39 -1.53 57 29 28

Income
Has job 0.37 0.38 0.36 0.17 57 29 28
Personal income last 30 days 987.72 927.59 1050.00 -0.30 57 29 28

Relationships
In a stable relationship (incl. married) 0.82 0.83 0.82 0.06 57 29 28
Married (officially or unofficially) 0.53 0.59 0.46 0.91 57 29 28
Years relation 11.78 12.82 10.58 0.86 41 22 19
# Partners last 12 months 0.89 0.86 0.93 -0.69 57 29 28

Sexual behaviour
Pregnant 0.00 0.00 0.00 0.00 57 29 28
HIV positive (self-report) 0.33 0.38 0.28 0.70 49 24 25
STD last 3 months (self-report) 0.12 0.12 0.12 0.05 49 24 25
Names FC as contraceptive 0.27 0.31 0.22 0.74 56 29 27

Notes: N=57 in the balanced panel. Lower sample sizes reflect observations that are missing or not applicable. “Treatment
Mean” contains all individuals assigned to the treatment group, whether or not they attended the sessions. Column 4
presents the t-test statistic for the null hypothesis that the mean in the treatment group is equal to the mean in the control
group.
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Table A.3: Baseline balance on use – diary subsample

Mean
Control
Mean

Treatment
Mean

t-test Total
N

Control
N

Treatment
N

Ever use survey
Ever used FC 0.05 0.07 0.04 0.56 57 29 28
Ever used MC 0.77 0.79 0.75 0.38 57 29 28
Ever used other 0.84 0.86 0.82 0.41 57 29 28

Use last 30 days survey
Used FC last 30 days 0.04 0.00 0.07 -1.44 57 29 28
Used MC last 30 days 0.35 0.28 0.43 -1.20 57 29 28

Current use survey
Current use FC 0.02 0.00 0.04 -1.00 57 29 28
Current use MC 0.40 0.38 0.43 -0.37 57 29 28
Current use other 0.47 0.41 0.54 -0.91 57 29 28
Current use none 0.26 0.34 0.18 1.43 57 29 28

Ever use diaries
Used FC in baseline weeks 0.04 0.03 0.04 -0.02 57 29 28
Used MC in baseline weeks 0.44 0.41 0.46 -0.38 57 29 28

Use last 30 days
Used FC in baseline last 30 days 0.04 0.03 0.04 -0.02 57 29 28
Used MC in baseline last 30 days 0.53 0.52 0.54 -0.14 57 29 28

Use last 14 days
Used FC in baseline last 14 days 0.04 0.03 0.04 -0.02 57 29 28
Used MC in baseline last 14 days 0.39 0.34 0.43 -0.64 57 29 28

Impact on discussions and sex acts
% sex acts with discussion about condom use 0.16 0.13 0.18 -0.57 57 29 28
% sex acts with female-initiated discussion about condom use 0.12 0.07 0.18 -1.50 57 29 28
# sex acts per week 0.89 0.89 0.88 0.05 56 28 28

Notes: N=57 in the balanced panel. Lower sample sizes reflect observations that are missing or not applicable. “Treatment
Mean” contains all individuals assigned to the treatment group, whether or not they attended the sessions. Column 4
presents the test statistic for the null hypothesis that the mean in the treatment group is equal to the mean in the control
group. “Ever used other” and “Current use other” refer to use of any other modern contraceptive method apart from
condoms, e.g. the pill, injectables, or an IUD. Percentage use represents the percentage of sex acts per individual which
were protected by female condoms, male condoms and other contraceptives respectively.
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Table A.4: Diary sample representativeness of full sample – covariates

Mean
Survey
Mean

Diary subsample
Mean

t-test Survey
N

Diary subsample
N

Demographics
Age 30.95 30.74 31.92 -0.90 231 50
Years of education 6.21 6.30 5.76 1.17 230 50
Literate 0.85 0.86 0.82 0.73 229 49
HH head 0.25 0.23 0.34 -1.45 231 50

Income
Has job 0.38 0.37 0.42 -0.61 228 50
Personal income last 30 days 871.71 816.67 1126.00 -1.27 231 50

Relationships
In a stable relationship (incl. married) 0.85 0.85 0.84 0.22 231 50
Married (officially or unofficially) 0.60 0.62 0.50 1.50 230 50
Years relation 9.70 9.20 12.19 -1.97* 183 37
# Partners last 12 months 0.93 0.93 0.92 0.20 231 50

Sexual behaviour
Pregnant 0.05 0.06 0.00 3.85*** 230 50
HIV positive (self-report) 0.31 0.30 0.35 -0.56 201 43
STI last 3 months (self-report) 0.13 0.14 0.12 0.38 204 43
Names FC as contraceptive 0.41 0.43 0.31 1.64 229 49

Bargaining power (principle components)
Assets 1 0.79 0.80 0.78 0.09 204 43
Assets 2 0.48 0.48 0.47 0.05 204 43
Assets 3 1.21 1.23 1.14 0.70 204 43
Decision-making 1.74 1.69 1.98 -1.58 160 34
Power dynamics 2.92 2.93 2.87 0.36 160 34

Notes: N=232 im the baseline sample of which N=57 are in the subsample who respond to the diaries. Lower sample
sizes reflect observations that are missing or not applicable. “Survey Mean” contains all individuals in the balanced panel,
whether or not they participated in the diaries. “Diary subsample Mean” contains just those individuals who responded
to the diaries. Column 4 presents the t-test statistic for the null hypothesis that the mean in the diary subsample is equal
to the mean in the full sample.
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Table A.5: Diary sample representativeness of full sample – baseline use

Mean
Survey
Mean

Diaries
Mean

t-test Survey
N

Diaries
N

Ever use survey
Ever used FC 0.08 0.09 0.05 0.94 297 55
Ever used MC 0.75 0.75 0.78 -0.56 297 55
Ever used other 0.74 0.72 0.85 -2.45** 297 55

Use last 30 days survey
Used FC last 30 days 0.03 0.03 0.04 -0.35 297 55
Used MC last 30 days 0.32 0.32 0.36 -0.67 297 55

Current use survey
Current use FC 0.02 0.02 0.02 0.27 297 55
Current use MC 0.39 0.39 0.40 -0.08 297 55
Current use other 0.41 0.39 0.49 -1.36 297 55

Notes: N=57 are in the subsample of survey respondents who respond to the diaries. N=298 are in the full baseline study
sample. Lower sample sizes reflect observations that are missing. All values taken from the baseline survey. “Ever used
other” and “Current use other” refer to use of any other modern contraceptive method apart from condoms, e.g. the pill,
injectables, or an IUD. Column 4 presents the t-test statistic for the null hypothesis that the mean in the diary subsample
is equal to the mean in the full sample.

Table A.6: Balance – principal components of bargaining power

Mean
Control
Mean

Treatment
Mean

t-test Total
N

Control
N

Treatment
N

Assets 1 0.76 0.81 0.71 0.82 263 128 135
Assets 2 0.43 0.41 0.45 -0.33 263 128 135
Assets 3 1.18 1.24 1.13 0.94 263 128 135
Decision-making 1.79 1.83 1.75 0.60 235 114 121
Power dynamics 2.84 2.82 2.85 -0.17 235 114 121

Notes: All values taken from the baseline survey. “Assets 1”, “Assets 2” and “Assets 3” represent the three principal
components loaded by the assets module as identified in Table 5. “Decision-making” and “Power dynamics” represent
the principal component loaded by each of these survey modules as identified in Table 6. All variables are coded such
that a higher value proxies greater bargaining power for the respondent. All components are scaled such that the least
empowered woman on that component has a score of zero. They are also normalised such that a one point increase in each
component represents an increase of one standard deviation. “Treatment Mean” contains all individuals assigned to the
treatment group, whether or not they attended the sessions. Column 4 presents the test statistic for the null hypothesis
that the mean in the treatment group is equal to the mean in the control group. All values taken from the baseline survey
(N=298). The assets module was enumerated to all women who lived with their partner at baseline, including a few who
did not claim to be in a stable relationship (N=264). The decision-making module was enumerated to all respondents
(N=298), except the questions “who has more influence” and “who has more power” which were asked only of women in
a stable relationship at baseline (N=250). Power dynamics and emotional and physical violence questions were also only
asked of to women who were in a stable relationship at baseline (N=250). Any lower sample sizes reflect values missing or
unwillingness to answer.
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A.4 Additional analyses

Table A.7: Treatment effects on male condom use, by baseline male condom use

(1) (2) (3) (4) (5) (6)
Ever MC
No MC

at baseline

Ever MC
Current MC
at baseline

Last 30 days MC
No MC

at baseline

Last 30 days MC
Current MC
at baseline

Current MC
No MC

at baseline

Current MC
Current MC
at baseline

Treatment -0.000 0.002 0.032 -0.158 0.101 -0.002
(0.059) (0.053) (0.065) (0.097) (0.068) (0.105)

Facilitator f.e.’s 3 3 3 3 3 3

Observations 141 86 141 86 141 86
Control mean endline 0.754 0.946 0.231 0.595 0.215 0.595
χ2(1) : (a) = (b) 0.00 2.65 0.68
Pr > χ2 0.973 0.103 0.411

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned to
treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are binary indicators for the use of male condoms.
Columns 1-2 refer to whether the respondent has ever used that method, columns 3-4 to whether she has used it in the last 30 days, and columns 5-6 to whether she
is currently using it. Odd-numbered columns present results for the subsample of individuals not currently using male condoms at baseline; even-numbered columns
present results for the subsample of individuals who are currently using male condoms at baseline. The bottom two rows present chi-squared statistics and their
p-values for the test that the treatment effect is the same across the two subsamples. These are obtained from seemingly unrelated estimations. All regressions are
linear probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor. All regressions include facilitator fixed effects
(N=17) since randomisation was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the level of randomisation.
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Table A.8: Treatment effects on female condom use, by baseline contraceptive use

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

No method
at baseline

Ever FC
Some method

at baseline

Last 30 days FC
No method
at baseline

Last 30 days FC
Some method

at baseline

Current FC
No method
at baseline

Current FC
Some method

at baseline

Treatment 0.216*** 0.168*** 0.094** 0.023 0.125** 0.044
(0.066) (0.051) (0.042) (0.025) (0.050) (0.037)

Facilitator f.e.’s 3 3 3 3 3 3

Observations 84 143 84 143 84 143
Control mean endline 0.100 0.081 0.000 0.016 0.000 0.032
χ2(1) : (a) = (b) 0.32 2.10 1.64
Pr > χ2 0.570 0.147 0.200

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned
to treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are binary indicators for the use of female
condoms. Columns 1-2 refer to whether the respondent has ever used that method, columns 3-4 to whether she has used it in the last 30 days, and columns 5-6
to whether she is currently using it. Odd-numbered columns present results for the subsample of individuals not currently using any contraceptive at baseline;
even-numbered columns present results for the subsample of individuals who are currently using some contraceptive method at baseline. The bottom two rows present
chi-squared statistics and their p-values for the test that the treatment effect is the same across the two subsamples. These are obtained from seemingly unrelated
estimations. All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor. All regressions
include facilitator fixed effects (N=17) since randomisation was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this
was the level of randomisation.
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Table A.9: Treatment effects – heterogeneity by relationship status

(1) (2) (3) (4) (5) (6)
Ever FC Ever MC Last 30 days FC Last 30 days MC Current FC Current MC

Treatment 0.358*** -0.089 0.040 0.061 0.165* 0.179
(0.103) (0.112) (0.054) (0.153) (0.088) (0.150)

Stable relationship 0.030 -0.038 0.007 -0.052 0.024 -0.064
(0.051) (0.078) (0.020) (0.120) (0.024) (0.109)

Treat*Stable relationship -0.202* 0.090 0.009 -0.132 -0.102 -0.141
(0.109) (0.121) (0.064) (0.166) (0.093) (0.162)

Facilitator f.e.’s 3 3 3 3 3 3

Observations 227 227 220 221 227 227
Control mean endline 0.088 0.824 0.010 0.366 0.020 0.353

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned to
treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. “Stable relationship” is a dummy equal to one if the respondent
reports being in a stable relationship at baseline. Dependent variables are binary indicators for the current use of female and male condoms. All regressions are linear
probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor. All regressions include facilitator fixed effects (N=17)
since randomisation was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the level of randomisation.
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Table A.10: Impacts on proportion of all sex acts protected – diary subsample

(1) (2) (3) (4) (5) (6)
% sex acts with FC
full endline period

% sex acts with MC
full endline period

% sex acts with FC
last 30 days

% sex acts with MC
last 30 days

% sex acts with FC
last 14 days

% sex acts with MC
last 14 days

β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Treat*endline 0.051** -0.005 0.085** 0.015 0.067** -0.004
(0.023) (0.087) (0.034) (0.119) (0.031) (0.135)

Facilitator f.e.’s 3 3 3 3 3 3

Observations 349 349 204 204 143 143
Control mean 0.010 0.330 0.009 0.374 0.013 0.387

Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Dependent variables are the number of sex acts. “Treat*endline” is an indicator for observations in
the treatment group during the endline period. Not all respondents assigned to treatment attended the sessions, thus the coefficient on “Treat*endline”
is the intent-to-treat effect. All regressions are linear probability models with the sex act as the unit of observation. Given that by definition there are no
repeated baseline and endline observations at the level of the sex act, baseline values do not exist and so are not included as regressors. All specifications
include facilitator fixed effects (N=17) since randomisation was stratified on facilitator. Standard errors are clustered at the level of the individual, since
this was the level of randomisation.
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Table A.11: Current use of female condoms at endline, by baseline bargaining power

(1) (2) (3) (4) (5)
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Assets 1 -0.103***
(0.030)

Assets 1 squared 0.016***
(0.005)

Assets 2 -0.045***
(0.016)

Assets 2 squared 0.004**
(0.002)

Assets 3 -0.052***
(0.019)

Assets 3 squared 0.004**
(0.002)

Decision-making -0.182**
(0.088)

Decision-making squared 0.037*
(0.022)

Power dynamics -0.098
(0.107)

Power dynamics squared 0.017
(0.019)

Controls 3 3 3 3 3

Observations 198 198 198 180 180
Control mean endline 0.020 0.020 0.020 0.020 0.020

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Excluding attritters, N=198 women are in a stable relationship at baseline. N=206 answer the
assets module, including some women who live with their partner but do not report being in a stable relationship. N=160 have non-missing values for all of the
decision-making, negative relation and violence questions (which is required for the principal components to be calculated) and all of the controls. “Assets 1”, “Assets
2” and “Assets 3” are the first three principal components from the assets module, as identified in Table 5. “Decision-making” and “Power dynamics” are the first two
principal component from each of these modules, as identified in Table 6. Dependent variables are binary indicators for whether the respondent is currently using a
female condom at endline. All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor.
Standard errors are robust to individual-level heteroskedasticity. Controls are: respondent’s age, education, and income in the last 30 days; whether the respondent
has a job, is married or in a stable relationship, and whether the respondent is the household head.
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Table A.12: Impacts on male condom use – heterogeneity by baseline HIV status

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

HIV positive
at baseline

Ever MC
HIV negative

at baseline

Last 30 days MC
HIV positive
at baseline

Last 30 days MC
HIV negative

at baseline

Current MC
HIV positive
at baseline

Current MC
HIV negative

at baseline

Treatment 0.055 0.007 -0.034 -0.025 0.094 0.056
(0.110) (0.048) (0.134) (0.072) (0.141) (0.075)

Facilitator f.e.’s 3 3 3 3 3 3

Observations 59 138 59 138 59 138
Control mean endline 0.833 0.833 0.467 0.333 0.467 0.333
χ2(1) : (a) = (b) 0.16 0.00 .
Pr > χ2 0.692 0.951 .

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned
to treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are binary indicators for the use of male
condoms. Columns 1-2 refer to whether the respondent has used ever used male condoms, columns 3-4 to whether she has used them in the last 30 days, and columns
5-6 to whether she is currently using them. Odd-numbered columns present results for the subsample of individuals who report being HIV-positive at baseline;
even-numbered columns present results for the subsample who report being HIV-negative at baseline. The bottom two rows present chi-squared statistics and their
p-values for the test that the treatment effect is the same across the two subsamples. These are obtained from seemingly unrelated estimations. All regressions are
linear probability model ANCOVA specifications, including the baseline value of the dependent variable as a regressor. All regressions include facilitator fixed effects
(N=17), since randomisation was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the level of randomisation.
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Table A.13: Impacts on current use of male condoms – heterogeneity by bargaining power

(1) (2) (3) (4) (5)
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Treatment 0.017 0.056 -0.009 0.040 0.138
(0.076) (0.065) (0.106) (0.142) (0.181)

Assets 1 -0.060*
(0.031)

Treat*Assets1 0.092*
(0.055)

Assets 2 -0.045
(0.031)

Treat*Assets2 0.076*
(0.040)

Assets 3 -0.045*
(0.027)

Treat*Assets3 0.082
(0.077)

Decision-making 0.010
(0.049)

Treat*Decision 0.008
(0.064)

Power dynamics 0.043
(0.043)

Treat*Power dynamics -0.029
(0.060)

Controls 3 3 3 3 3

Observations 198 198 198 180 180
Control mean endline 0.353 0.353 0.353 0.353 0.353

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Excluding attritters, N=198 women are in a stable relationship at baseline.
N=206 answer the assets module, including some women who live with their partner but do not report being in a stable relationship. N=160
have non-missing values for all of the decision-making, negative relation and violence questions (which is required for the principal components
to be calculated) and all of the controls. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned
to treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. “Assets 1”, “Assets 2” and “Assets 3”
are the first three principal components from the assets module, as identified in Table 5. “Decision-making” and “Power dynamics” are the
first two principal component from each of these modules, as identified in Table 6. Dependent variables are binary indicators for current
use of male condoms. All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent
variable as a regressor. Regressions do not include facilitator fixed effects due to loss of sample size where baseline use perfectly predicts
endline use conditional on a given facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was the level of
randomisation. Controls are: respondent’s age, education, and income in the last 30 days; whether the respondent has a job, is married or
in a stable relationship, and whether the respondent is the household head.
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Table A.14: Treatment effects – heterogeneity by baseline bargaining power and baseline use
of other contraceptives

(1) (2) (3) (4) (5)
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Treatment 0.123** 0.109** 0.153*** 0.207** 0.173
(0.050) (0.047) (0.055) (0.099) (0.108)

Current use other (baseline) -0.001 -0.002 -0.003 -0.026 -0.031
(0.037) (0.038) (0.036) (0.027) (0.029)

Treat*Current use other (baseline) 0.014 0.005 0.016 0.036 0.058
(0.077) (0.078) (0.077) (0.075) (0.078)

Treat*Assets1 -0.045**
(0.018)

Assets 1

Treat*Assets2 -0.031**
(0.016)

Assets 2

Treat*Assets3 -0.055***
(0.019)

Assets 3

Treat*Decision -0.078**
(0.039)

Decision-making

Treat*Power dynamics -0.038
(0.040)

Power dynamics

Controls 3 3 3 3 3

Observations 198 198 198 180 180
Control mean endline 0.020 0.020 0.020 0.020 0.020

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. N=198 women are in a stable relationship at baseline.
N=160 have non-missing values for all of the decision-making, negative relation and violence questions (required for the
principal components to be calculated) and all of the controls. N=206 answer the assets module, including some women
who live with their partner but do not report being in a stable relationship. “Treatment” is a dummy for being assigned to
the treatment group. Not all respondents assigned to treatment attended the sessions, thus the coefficient on “Treatment”
is the intent-to-treat effect. “Decision-making” and “Power dynamics” are the first two principal component from each of
these modules, as identified in Table 6.“Assets 1”, “Assets 2” and “Assets 3” are the first three principal components from
the assets module, as identified in Table 5. Dependent variables are binary indicators for the current use of female condoms.
All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent variable
as a regressor. Regressions do not include facilitator fixed effects due to loss of sample size where baseline use perfectly
predicts endline use conditional on a given facilitator. Standard errors are robust to individual-level heteroskedasticity,
since this was the level of randomisation. “Current use other (baseline)” is a dummy equal to one if the respondent reports
using any non-condom forms of modern contraception at baseline, which mainly comprises either the pill or injectables.
Controls are: respondent’s age, education, and income in the last 30 days; whether the respondent has a job, is married
or in a stable relationship, and whether the respondent is the household head.
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Table A.15: Treatment effects – heterogeneity by baseline bargaining power and HIV status

(1) (2) (3) (4) (5)
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Treatment 0.089* 0.076* 0.120** 0.224** 0.205
(0.051) (0.043) (0.058) (0.089) (0.136)

HIV positive (self-report) 0.017 0.020 0.020 0.046 0.046
(0.042) (0.041) (0.042) (0.045) (0.046)

Treatment*HIV positive 0.084 0.086 0.083 0.066 0.034
(0.098) (0.098) (0.099) (0.101) (0.104)

Treat*Assets1 -0.034*
(0.019)

Assets 1

Treat*Assets2 -0.024
(0.015)

Assets 2

Treat*Assets3 -0.048**
(0.019)

Assets 3

Treat*Decision -0.087**
(0.042)

Decision-making

Treat*Power dynamics -0.042
(0.046)

Power dynamics

Controls 3 3 3 3 3

Observations 170 170 170 156 156
Control mean endline 0.020 0.020 0.020 0.020 0.020

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. N=198 women are in a stable relationship at baseline.
N=160 have non-missing values for all of the decision-making, negative relation and violence questions (required for the
principal components to be calculated) and all of the controls. N=206 answer the assets module, including some women
who live with their partner but do not report being in a stable relationship. “Treatment” is a dummy for being assigned to
the treatment group. Not all respondents assigned to treatment attended the sessions, thus the coefficient on “Treatment”
is the intent-to-treat effect. “Decision-making” and “Power dynamics” are the first two principal component from each of
these modules, as identified in Table 6. “Assets 1”, “Assets 2” and “Assets 3” are the first three principal components from
the assets module, as identified in Table 5. Dependent variables are binary indicators for the current use of female condoms.
All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent variable
as a regressor. Regressions do not include facilitator fixed effects due to loss of sample size where baseline use perfectly
predicts endline use conditional on a given facilitator. Standard errors are robust to individual-level heteroskedasticity,
since this was the level of randomisation. “HIV positive (self-report)” is a dummy equal to one if the respondent reports
being HIV-positive at basline. Controls are: respondent’s age, education, and income in the last 30 days; whether the
respondent has a job, is married or in a stable relationship, and whether the respondent is the household head.
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Table A.16: Treatment effects – heterogeneity by baseline bargaining power and risk beliefs

(1) (2) (3) (4) (5)
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Treatment 0.249*** 0.223*** 0.279*** 0.341*** 0.268**
(0.086) (0.081) (0.090) (0.120) (0.125)

Believes high risk to self -0.029 -0.030 -0.035 -0.002 -0.007
(0.042) (0.043) (0.042) (0.035) (0.038)

Treatment*Believes high risk to self -0.151* -0.145* -0.147* -0.137* -0.101
(0.081) (0.081) (0.081) (0.075) (0.079)

Treat*Assets1 -0.050**
(0.020)

Assets 1 0.000
(0.011)

Treat*Assets2 -0.033**
(0.016)

Assets 2 0.008
(0.011)

Treat*Assets3 -0.061***
(0.021)

Assets 3 0.001
(0.005)

Treat*Decision -0.090**
(0.038)

Decision-making -0.015
(0.021)

Treat*Power dynamics -0.037
(0.041)

Power dynamics 0.014
(0.020)

Controls 3 3 3 3 3

Observations 197 197 197 179 179
Control mean endline 0.020 0.020 0.020 0.020 0.020

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. N=198 women are in a stable relationship at baseline.
N=160 have non-missing values for all of the decision-making, negative relation and violence questions (required for the
principal components to be calculated) and all of the controls. N=206 answer the assets module, including some women
who live with their partner but do not report being in a stable relationship. “Treatment” is a dummy for being assigned to
the treatment group. Not all respondents assigned to treatment attended the sessions, thus the coefficient on “Treatment”
is the intent-to-treat effect. “Decision-making” and “Power dynamics” are the first two principal component from each of
these modules, as identified in Table 6. “Assets 1”, “Assets 2” and “Assets 3” are the first three principal components from
the assets module, as identified in Table 5. Dependent variables are binary indicators for the current use of female condoms.
All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent variable
as a regressor. Regressions do not include facilitator fixed effects due to loss of sample size where baseline use perfectly
predicts endline use conditional on a given facilitator. Standard errors are robust to individual-level heteroskedasticity,
since this was the level of randomisation. “Believes high risk to self” is an indicator equal to one if the respondent’s answer
to the question “what is your risk of contracting HIV/AIDS in a case of unprotected sex?” was above the median on a 1-5
scale. In practice this corresponds to an answer of “5, very risky” since the median response was “4, risky”. Controls are:
respondent’s age, education, and income in the last 30 days; whether the respondent has a job, is married or in a stable
relationship, and whether the respondent is the household head.
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Table A.17: Lee bounds – primary outcome variables

(1) (2) (3) (4) (5) (6) (7) (8)
Ever FC Ever MC Ever other Last 30 days FC Last 30 days MC Current FC Current MC Current other

Upper 0.223*** 0.090 0.169* 0.066** 0.005 0.112*** 0.137* 0.106
(0.058) (0.084) (0.086) (0.028) (0.073) (0.037) (0.077) (0.079)

Lower 0.045 -0.087 -0.008 -0.010 -0.173** -0.020 -0.040 -0.071
(0.079) (0.061) (0.065) (0.010) (0.087) (0.014) (0.084) (0.084)

95% C.I. Upper bound 0.318 0.228 0.311 0.112 0.124 0.173 0.264 0.237
95% C.I. Lower bound -0.084 -0.187 -0.115 -0.026 -0.315 -0.042 -0.178 -0.209
Proportion trimmed 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150
Observations 298 298 298 298 298 298 298 298
Control mean endline 0.088 0.824 0.735 0.010 0.363 0.020 0.353 0.412

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned
to treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are binary indicators for the use of female
condoms, male condoms and other modern contraceptive methods. Columns 1-3 refer to whether the respondent has ever used the method, columns 4 and 5 to
whether she has used it in the last 30 days (this was only asked for condoms, not for other contraceptive methods), and columns 6-8 to whether she is currently using
it. Bounds do not include facilitator fixed effects, as attrition is not monotonic on treatment status conditional on facilitator fixed effects.
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Table A.18: Treatment effects – survey variables, diary subsample

(1) (2) (3) (4) (5) (6) (7) (8)
Ever FC Ever MC Ever other Last 30 days FC Last 30 days MC Current FC Current MC Current other

Treatment 0.249*** -0.040 0.040 0.087 -0.107 0.125* 0.069 0.068
(0.094) (0.093) (0.066) (0.059) (0.132) (0.068) (0.133) (0.108)

Observations 50 50 50 50 50 50 50 50
Control mean endline 0.088 0.824 0.735 0.010 0.363 0.020 0.353 0.412

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Dependent variables are binary indicators for the use of contraceptives at the level of the respondent.
“Treatment” is an indicator for observations in the treatment group. Not all respondents assigned to treatment attended the sessions, thus the coefficient on
“Treatment” is the intent-to-treat effect. All regressions are linear probability models with the respondent as the unit of observation. Facilitator fixed effects are
dropped because facilitator perfectly predicts outcomes for many observations in this subsample. Standard errors are clustered at the individual level, since this was
the level of randomisation.
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Table A.19: Impacts on condom use – fixed effects panel estimator, diary subsample

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

full endline period
MC

full endline period
FC

last 30 days
MC

last 30 days
FC

last 14 days
MC

last 14 days
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Treat*endline 0.120** -0.148 0.123** -0.033 0.054 -0.099
(0.054) (0.093) (0.050) (0.103) (0.045) (0.113)

Individual f.e.’s 3 3 3 3 3 3

Facilitator*endline f.e.’s 3 3 3 3 3 3

Observations 383 383 252 252 175 175
Control mean 0.020 0.350 0.015 0.374 0.021 0.412

Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. Dependent variables are binary indicators for male and female condom use per week per respondent.
“Treat*endline” is an indicator for observations in the treatment group during the endline period. Not all respondents assigned to treatment attended
the sessions, thus the coefficient on “Treat*endline” is the intent-to-treat effect. All regressions are respondent level OLS fixed effects models with
the respondent-week as the unit of observation. All specifications include individual fixed effects (N=57) and facilitator*endline fixed effects (N=17)
for inference since randomisation was stratified on facilitator. Standard errors are clustered at the level of the individual, since this was the level of
randomisation.
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Table A.20: Impacts on condom use – ANCOVA specification, diary subsample

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

full endline period
MC

full endline period
FC

last 30 days
MC

last 30 days
FC

last 14 days
MC

last 14 days
β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.) β / (s.e.)

Treatment 0.169* -0.135 0.139* 0.005 0.069 -0.099
(0.088) (0.132) (0.079) (0.124) (0.066) (0.119)

Observations 57 57 57 57 57 57
Control mean 0.069 0.552 0.034 0.448 0.034 0.448

Notes: Significance levels p < 0.10∗, p < 0.05∗∗, p < 0.01∗∗∗. “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned
to treatment attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are binary indicators for the use of female
condoms and male condoms. Columns 1 and 2 refer to whether the respondent reports using that type of condom at least once during the full endline period in the
diaries, columns 3 and 4 to whether she reports using it at least once in the last 30 days of the diaries, and columns 5 and 6 to whether she reports using it at least
once in the last two weeks of the diaries. All regressions are linear probability model ANCOVA specifications, including the baseline value of the dependent variable
as a regressor. Facilitator fixed effects are not included because the sample is small with 57 endline observations, implying that some facilitators perfectly predict the
endline outcome variable. Standard errors are bootstrapped with 10,000 replications, clustered at the respondent level.
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Table A.21: Treatment effects – bargaining power

Mfx sd p-val N

Who decides about...
...buying clothes for you? -0.03 0.04 0.46 227
...buying phone credit? 0.03 0.04 0.52 227
...education for the children? -0.03 0.04 0.46 226
...health expenses for you? -0.10 0.04 0.01 227
...health expenses for the children? -0.06 0.04 0.13 225
...if you are allowed to work? -0.06 0.04 0.16 227
...how earnings are used? -0.01 0.04 0.74 227
...visits to friends? -0.00 0.04 1.00 226
...visits to family? -0.01 0.05 0.80 226
Who usually has more say when you talk about serious things 0.11 0.05 0.03 177
In general, who do you think has more power in your relationship 0.11 0.05 0.02 177

Power dynamics
Most of the time, we do what my partner wants to do -0.03 0.05 0.45 193
My partner won’t let me wear certain things -0.01 0.05 0.82 193
When my partner and I are together, I’m pretty quiet -0.04 0.05 0.37 193
My partner has more say about important decisions that affect us -0.03 0.05 0.51 193
My partner tells me who I can spend time with -0.03 0.05 0.52 193
I feel trapped or stuck in our relationship -0.00 0.05 0.99 193
My partner does what he wants, even if I do not want him to -0.05 0.05 0.27 193
I am more committed to our relationship than my partner is 0.04 0.05 0.34 193
My partner is involved with other people apart from me -0.15 0.05 0.00 193
My partner always wants to know where I am 0.13 0.04 0.00 193
When my partner and I disagree, he gets his way most of the time 0.07 0.05 0.12 193

Notes: “Treatment” is a dummy for being assigned to the treatment group. Not all respondents assigned to treatment
attended the sessions, thus the coefficient on “Treatment” is the intent-to-treat effect. Dependent variables are bargaining
power indicators measured at endline. All regressions are linear probability model ANCOVA specifications, including
the baseline value of the dependent variable as a regressor. All regressions include facilitator fixed effects (N=17), since
randomisation was stratified on facilitator. Standard errors are robust to individual-level heteroskedasticity, since this was
the level of randomisation. N=232 for the endline survey excluding attritters.
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Table A.22: Simulation of impact on HIV infections and DALYs averted by 2030

# HIV infections averted # DALYs averted

Scenario 1: condom use response only 39,425 72,628

Scenario 2: condom use response & sex act response 9,647 3,607

Notes: Results from simulations based on 2017 UNAIDS data of South Mozambique using the DemProj, AIM, and GOALS module of Avenir Health’s SPECTRUM
software. Total population (15-49) in 2014 was 3,048,905. The statistics are calculated by comparing control projections up to 2030 without any changes to the
demographic and behavioural data (control) with interventions projections where behavioural data (condom use) and epidemiological data (condom efficacy) are
changed from 2015 onward.
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Table A.23: Programme and condom unit and distribution costs – Scenario 1

Year Female population Programme costs # of additional Cost additional
to be treated intervention (USD) condoms condoms (USD)

2015 1,653,100 47,774,590 11,515,027 5,181,762
2016 83,605 2,488,670 11,802,213 5,470,326
2017 85,271 2,614,410 12,089,754 5,771,709
2018 86,933 2,745,328 12,382,153 6,088,641
2019 88,931 2,892,677 12,682,188 6,423,261
2020 90,935 3,046,597 12,988,868 6,775,946
2021 92,599 3,195,417 13,302,829 7,147,923
2022 95,110 3,380,528 13,632,923 7,545,049
2023 96,410 3,529,537 13,971,767 7,964,558
2024 98,123 3,700,017 14,321,137 8,408,626
2025 99,651 3,870,363 14,677,351 8,876,310
2026 100,845 4,034,240 15,035,168 9,365,485
2027 102,920 4,240,766 15,398,190 9,879,361
2028 103,969 4,412,509 15,743,360 10,403,845
2029 105,465 4,610,280 16,094,980 10,955,296
2030 106,651 4,801,989 16,450,994 11,533,551

TOTAL 3,090,518 101,337,918 222,088,903 127,791,649

Notes: UNAIDS data 2017. Female population to be treated in 2015 is the entire sexually active population (age 15-49 years). From 2016 to 2030 only female 15
year olds and female migrants are treated. The programme costs of the intervention are calculated by multiplying the total discounted cost per person of Pathfinder’s
programme (28.90 USD in 2015, discounted at 3% per year) with the female population to be treated. The number of additional condoms are calculated by combining
data on the population, # of partners per risk group, # of sex acts, condom wastage, % of condom use in the intervention and control, and the condom efficacy in
intervention and control. The cost of condoms is calculated by multiplying the discounted unit and distribution cost of female condoms (0.45 USD in 2015, discounted
at 3% per year) with the # of additional condoms required.
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Table A.24: Programme and condom unit and distribution costs – Scenario 2

Year Female population Programme costs # of additional Cost additional
to be treated intervention (USD) condoms condoms (USD)

2015 1,653,100 47,774,590.00 12,802,329.56 5,761,048.30
2016 83,605 2,488,670.04 13,121,611.50 6,081,866.93
2017 85,271 2,614,409.71 13,441,288.47 6,416,938.32
2018 86,933 2,745,327.65 13,766,391.66 6,769,308.54
2019 88,931 2,892,676.83 14,100,017.75 7,141,362.39
2020 90,934 3,046,563.69 14,441,046.81 7,533,509.03
2021 92,599 3,195,416.60 14,790,174.37 7,947,108.75
2022 95,109 3,380,492.92 15,157,229.11 8,388,665.98
2023 96,410 3,529,536.87 15,533,996.65 8,855,100.99
2024 98,123 3,700,016.69 15,922,443.58 9,348,829.83
2025 99,651 3,870,363.46 16,318,471.64 9,868,797.60
2026 100,844 4,034,199.57 16,716,247.56 10,412,638.23
2027 102,920 4,240,766.07 17,119,772.64 10,983,916.00
2028 103,969 4,412,509.27 17,503,412.21 11,566,957.92
2029 105,464 4,610,236.74 17,894,181.00 12,179,949.44
2030 106,645 4,801,718.68 18,289,792.97 12,822,705.68

TOTAL 3,090,508 101,337,495 246,918,407 142,078,704

Notes: UNAIDS data 2017. Female population to be treated in 2015 is the entire sexually active population (age 15-49 years). From 2016 to 2030 only female 15
year olds and female migrants are treated. The programme costs of the intervention are calculated by multiplying the total discounted cost per person of Pathfinder’s
programme (28.90 USD in 2015, discounted at 3% per year) with the female population to be treated. The number of additional condoms are calculated by combining
data on the population, # of partners per risk group, # of sex acts, condom wastage, % of condom use in the intervention and control, and the condom efficacy in
intervention and control. The cost of condoms is calculated by multiplying the discounted unit and distribution cost of female condoms (0.45 USD in 2015, discounted
at 3% per year) with the # of additional condoms required.
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Table A.25: Cost savings ART, cotrimoxazol, and PMTCT – Scenario 1

Reduction in population on: Total cost savings (USD)
Year Adult Art Child ART Cotrimoxazol PMTCT Adult ART Child ART Cotrimoxazol PMTCT

2015 -174 96 110 24 -103,091 16,530 3,054 3,271
2016 1,281 231 371 214 780,727 40,948 10,659 30,039
2017 4,035 318 660 397 2,533,600 58,061 19,519 57,398
2018 5,280 406 929 566 3,414,407 76,352 28,318 84,287
2019 6,611 430 1,110 711 4,403,084 83,291 34,845 109,056
2020 8,002 524 1,211 835 5,489,928 104,544 39,147 131,918
2021 9,445 697 1,304 961 6,673,845 143,231 43,408 156,379
2022 10,932 811 1,410 1,082 7,956,973 171,657 48,340 181,351
2023 12,462 931 1,568 1,195 9,342,269 202,968 55,385 206,299
2024 14,022 1,058 1,699 1,303 10,827,613 237,575 61,800 231,692
2025 15,601 1,197 1,824 1,405 12,408,144 276,852 68,332 257,324
2026 17,188 1,342 1,940 1,500 14,080,152 319,700 74,862 282,965
2027 18,781 1,491 2,048 1,590 15,846,798 365,852 81,432 308,941
2028 20,361 1,644 2,148 1,673 17,695,472 415,496 87,940 334,820
2029 21,926 1,754 2,240 1,749 19,627,422 456,595 94,458 360,531
2030 23,524 1,788 2,283 1,819 21,689,329 479,410 99,194 386,210

TOTAL 189,278 14,718 22,854 17,024 152,666,673 3,449,062 850,692 3,122,483

Notes: UNAIDS data 2017. The reduction in the population on ART and PMTCT is calculated by making projections in the control and intervention scenario of the
number of individuals needing ART and PMTCT. The number of people receiving ART and PMTCT are then calculated by multiplying the number of individuals
needing ART and PMTCT to the coverage levels of the 2015–2019 national strategic HIV/AIDS plan. To calculate the total cost the difference in the population on
ART and PMTCT is then multiplied by the discounted cost for Adult ART (592 USD in 2014, discounted at 3%), Child ART (172 USD in 2014, discounted at 3%),
and PMTCT (136 USD in 2014, discounted at 3%).
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Table A.26: Cost savings ART, cotrimoxazol, and PMTCT – Scenario 2

Reduction in population on: Total cost savings (USD)
Year Adult Art Child ART Cotrimoxazol PMTCT Adult ART Child ART Cotrimoxazol PMTCT

2015 -425 -18 -51 -46 -251,485 -3,072 -1,416 -6,269
2016 -218 8 23 8 -132,870 1,418 668 1,123
2017 421 30 108 60 264,496 5,477 3,190 8,675
2018 751 53 186 110 485,911 9,967 5,682 16,381
2019 1,099 61 245 153 732,116 11,816 7,685 23,468
2020 1,460 84 280 190 1,001,574 16,759 9,061 30,017
2021 1,834 128 311 227 1,295,727 26,304 10,354 36,939
2022 2,218 158 343 262 1,614,198 33,442 11,766 43,913
2023 2,609 192 388 294 1,955,971 41,858 13,692 50,755
2024 3,007 227 425 324 2,321,816 50,973 15,457 57,612
2025 3,409 268 459 353 2,710,954 61,985 17,206 64,652
2026 3,808 310 491 379 3,119,752 73,850 18,962 71,496
2027 4,207 354 520 403 3,550,091 86,862 20,692 78,304
2028 4,600 402 546 426 3,997,793 101,599 22,359 85,256
2029 4,987 434 570 445 4,464,507 112,977 24,045 91,730
2030 5,380 444 581 463 4,960,420 119,048 25,242 98,304

TOTAL 39,148 3,135 5,427 4,051 32,090,970 751,265 204,644 752,355

Notes: UNAIDS data 2017. The reduction in the population on ART and PMTCT is calculated by making projections in the control and intervention scenario of the
number of individuals needing ART and PMTCT. The number of people receiving ART and PMTCT are then calculated by multiplying the number of individuals
needing ART and PMTCT to the coverage levels of the 2015–2019 national strategic HIV/AIDS plan. To calculate the total cost the difference in the population on
ART and PMTCT is then multiplied by the discounted cost for Adult ART (592 USD in 2014, discounted at 3%), Child ART (172 USD in 2014, discounted at 3%),
and PMTCT (136 USD in 2014, discounted at 3%).
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Table A.27: Unit costs ART for adults and children Mozambique 2015

Adults (costs per patient per year)
First line ART drugs 124.52
Second line ART drugs 327.17
Lab costs for ART treatment 76.31
Cotrimoxazole prophylaxis 27.88
TB prophylaxis 1.26
Nutrition supplements in first six months 17.30

Children (costs per patient per year)
ChildrenARVDrugs 124.48
ChildrenLabCostsARTTr 29.00

Service delivery costs
Cost per in-patient day 0.00
Cost per out-patient visit 16.62

Service delivery requirements (per patient per year)
ART: in-patient days 0.00
ART: out-patient visit 1.00
OI treatment: in-patient days 0.00
OI treatment: out-patient days 1.00

Notes: Data for South Mozambique 2015. Based on the SPECTRUM Resource Needs Model
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Table A.28: Unit cost PMTCT for mothers Mozambique 2015

Counseling (per mother)
Pre-test 3.97
Post-test for HIV+ 47.35
PostNatal 53.1

HIV testing (per test)
Mother 11
PCR for infant after birth 5.9
Infant after cessation of breastfeeding 1.3

ARVs (cost per person per day)
Nevirapine, 200mg for mother 0.81
Nevirapine, for infant 0.003
AZT 0.45
3TC 0.43
Triple treatment (AZT+3TC+NVP/EVF) 0.45
Triple prophylaxis 0

Service delivery (per mother) 11.52

Notes: Data for South Mozambique 2015. Based on the SPECTRUM Resource Needs Model
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