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Abstract

A fundamental puzzle about human behavior is low investment in preventive health

inputs. Present-biased preferences have frequently been put forth as a theoretical ex-

planation for this, but with limited empirical evidence supporting it, especially in

developing countries. We extend our previous analysis of a field experiment testing

advertising strategies to increase demand for a potentially life-saving preventive health

technology, voluntary medical male circumcision. Offering compensation of US$10 con-

ditional on a complement to the procedure, a short counseling session at a providing

clinic, tripled uptake of the procedure. This is consistent with the idea that subsi-

dizing a complement encouraged procrastinating men with latent demand to invest in

preventive health. In addition, framing the basic advertisement using the statement,

“Are you tough enough?”, doubled uptake.

JEL classification: I12; J13; O12

Keywords: advertising, conditional cash transfers, framing, men’s health, preventive

health, procrastination

∗Friedman: Department of Economics, University of Houston, whfriedm@central.uh.edu. 617-360-1588 Wilson: Office of
Evaluation Sciences and Department of Economics, Reed College, nicholas.wilson@gsa.gov and nwilson@reed.edu. We would
like to thank an Daniel Bennett, Alden Boetsch, Annette Brown, Aimee Chin, Genevieve Dean, Nancy Diaz, Eric Djimeu, Sasha
Frade, John Hoddinott, Katrina Kosec, Jessica Leight, Vikram Maheshri, Dino Rech, Olga Shemyakina, Alexandra Spyrelis,
and Dirk Taljaard, Harsha Thirumurthy as well as seminar participants at The Bill and Melinda Gates Foundation, the Center
for Effective Global Action (CEGA) Behavioral Economics and Global Health Conference at the University of California,
Berkeley, the International Health Economics Association (iHEA) 11th Annual Congress, the 2016 Midwest International
Economic Development Conference (MIEDC), Montana State University, the Spring 2017 NBER Health Economics Program
Meeting, the 2015 North East Universities Development Consortium Conference (NEUDC), the 2015 Northwest Development
Workshop (NWDW), the 2016 Pacific Conference for Development Economics (PACDEV), the 2017 Population Association of
America (PAA) Annual Meeting, the 10th Annual Research Conference on Population, Reproductive Health, and Economic
Development, the 2016 Southern Economic Association (SEA) 86th Annual Meeting, the University of Houston, the University
of North Carolina School of Public Health, the University of South Florida, and the University of Texas School of Public Health,
for many excellent comments. We give special thanks to the Centre for HIV and AIDS Prevention Studies (CHAPS) for assisting
in the implementation of this study. The International Initiative for Impact Evaluation (3ie) provided generous financial and
institutional support. Mitchell Linegar and Sabah Lotia provided excellent research assistance. This study is registered with
The American Economic Association RCT Registry with RCT ID AEARCTR-0000419. An earlier version of this manuscript
was distributed as “Money, Masculinity, and Men’s Health: Experimental Evidence on Demand for a Preventive Health Input.”
All errors are our own. The findings, interpretations, and conclusions expressed in this paper are those of the authors and do
not necessarily represent the views of the aforementioned individuals or organizations.



1 Introduction

A fundamental puzzle about human behavior is the low level of household investment in

preventive health inputs. Worldwide, household spending on preventive health inputs is

approximately 0.33% of gross domestic product (GDP) (WHO 2013). This ratio appears to

be particularly low in poor countries, where household spending on preventive health inputs

may be less than 0.10% of GDP (WHO 2013). Even small increases in expenditures on

preventive health inputs appear to have large benefits (Jones et al. 2003, Liu et al. 2012,

Walker et al. 2013, Murray et al. 2014, Say et al. 2014, Wang et al. 2014), making the low

level of household investment particularly puzzling.

One theoretical explanation for low take-up of health investments despite stated desires

for them is present-biased preferences. This theory (formalized by O?Donoghue and Rabin,

1999) suggests that people who have decided to invest plan to take action in the near future

rather than the present. But then they do this repeatedly, procrastinating for years, or even

forever. Other potential barriers to preventive health investments include, for example, lack

of awareness about or inattention to potential benefits.

Yet limited quantitative empirical evidence of these barriers exists, especially on procras-

tination in developing countries. We re-analyze evidence from a previous study and present

findings that are consistent with present-biased preferences. In particular, we see that a small

incentive offered to men to undergo a complement to Voluntary Medical Male Circumcision

(a pre-procedure counseling session) triples take-up of the procedure relative to no incentive.

We also find qualitative evidence that reflects procrastination among those encouraged to

undergo the procedure. This result is unlikely to be consistent with other alternative expla-

nations, including income effects, new information, or relaxing credit constraints. Financial

barriers, a lack of information, and credit constraints may also contribute to low investment

in health, but our findings suggest that at least some of the gap between current invest-

ment and a social planner’s optimum, can be addressed by measures that specifically target

procrastination.
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As we presented in an earlier study (Wilson et al. 2016), we conducted a field experiment

in Soweto, South Africa, testing a set of advertising devices - delivered via postcards -

designed to increase demand for a widely available potentially life-saving preventive health

technology characterized by low uptake, VMMC. This health technology, voluntary medical

male circumcision (VMMC), dramatically reduces the risk of new HIV infections - the leading

cause of adult mortality in sub-Saharan Africa - and is readily available, for free, in high

HIV-prevalence countries in the region, yet take-up remains low.1 To address low take-up

despite large benefits and zero sticker price, we tested three strategies to increase take-up of

this one-time health decision in a cross-cutting experimental design.

Offering compensation of approximately US$10 (i.e. South African Rand 100) condi-

tional on completing a counseling session about VMMC approximately tripled uptake of the

technology. Framing the basic advertisement with the statement, “Are you tough enough?”,

roughly doubled uptake. Providing statistical information about partner preference for cir-

cumcised men did not have a statistically significant effect on take-up of circumcision.2

The difference in take-up between the compensation arms and the non-compensation arms

is consistent with encouraging those who are planning to undergo the procedure but putting

it off to act on their latent demand. The primary contribution of this study is demonstrating

that procrastination is a barrier to investments in health in developing countries. Subsidizing

a complement to preventive health decisions can be a non-coercive way to change behaviors

that have positive spillovers on others.

These findings confirm the preliminary findings in Wilson et al (2016), which used a subset

1 VMMC has been shown, in three randomized trials, to reduce the likelihood of female-to-male trans-
mission of HIV by 51 to 76% (Auvert et al. 2005, Bailey et al. 2007, Gray et al. 2007). As of the end of
2013, when we designed our study, the fourteen World Health Organization priority countries had completed
fewer than 6 million circumcisions out of the target number of approximately 21 million circumcisions (WHO
2014). Data available as of the middle of 2016 indicate that fewer than 12 million circumcisions had been
performed in these countries (WHO 2016).

2Although the overall response rate to our postcards (i.e. approximately 2% take-up) was not large
in absolute terms, the response (i.e. circumcision) rate to our direct mailing is broadly consistent with
existing evidence on direct mailing response rates. The response rate to direct mailing in the United States
is approximately 1% among “prospects” and 4% among “house lists” that contain existing customers (Data
and Marketing Association 2015). In a study of bank advertisements in South Africa, Bertrand et al. (2010)
found that approximately 8% of existing bank clients who received a mailing from their bank advertising a
loan applied for the loan.
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of the updated study sample and more restrictive empirical specifications. In this paper, we

extend this earlier analysis to investigate - not only a brief evaluation of the direct effects

of a specific intervention - but how and whether it can provide evidence of procrastinators

with latent demand. To do so, we use a larger sample (6000 postcards compared with a

subsample of 4000 postcards), present interactions between the three treatments, check for

evidence of differential selection into take-up across the different treatment arms with a

survey of those who visited the clinic, incorporate qualitative survey evidence, and evaluate

economic explanations for the findings. Together, this allows us to better understand which

mechanism did and did not play a role in generating differential take-up across treatment

arms.

Our additional analysis confirms the earlier analysis and extends the findings in several

key ways. As in the preliminary analysis, conditional economic compensation for clinic

attendance tripled VMMC uptake, “Are you tough enough?” double VMMC uptake, and

the statement about partner preference had no effect on uptake. We also present several new

results. First, our analysis of interaction effects reveals that adding any additional messaging

to the conditional economic compensation reduces the effectiveness of the financial incentive.

Second, we find little evidence of differential selection into clinic attendance across study

arms, albeit in a somewhat underpowered sample. Third, the clinic survey and qualitative

evidence supports the procrastination hypothesis. Fourth, as we review below, we are able

to rule out the main competing hypotheses.

Alternative explanations for the effectiveness of the compensation offer do not hold up

to scrutiny, as we discuss in Section 6. In particular, an income effect or reducing credit

constraints are unlikely explanations both because the amount offered is quite small and

because the offer was conditional on a counseling session rather than the procedure itself.

Instead, the effect of such a small financial incentive is consistent with the “micro-incentives”

that Datta and Mullainathan (2014) point to as evidence of procrastination.

Evidence from our survey of VMMC clients is also consistent with the procrastination

hypothesis. Participants in our study who responded to advertising by attending VMMC
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counseling sessions indicated that they had been considering VMMC, yet they had not

previously acted on this demand. Also, close to 90% of men who attended a counseling

session chose to complete the VMMC procedure. These facts suggest that one barrier to take-

up, which can be addressed through inexpensive interventions, is likely to be procrastination.

We examine the evidence on procrastination and competing hypotheses in further detail in

Section 6. Our study appears to be the first to find evidence consistent with procrastination

in the case of investing in a one-time, irreversible preventive health input, and one of the

first demonstrating latent demand for health investments in developing countries.

This study contributes to a few separate areas of research. First, we add to a small set

of studies on present-biased preferences in developing countries. Second, our findings on

the effect of offering compensation help to understand the mechanisms at work in studies

of conditional cash transfers for preventive health, Third, the effectiveness of the “Are you

tough enough?” message adds to a growing literature on identity and economic decision-

making, and the use of framing. Finally, we build on the existing literature about barriers

to take-up of VMMC.

Researchers have shown that large behavioral changes in response to very small incentives

suggest procrastinating behavior (see, for example Datta and Mullainathan, 2014). There

is a small body of empirical evidence demonstrating procrastination can be a barrier to

investments in health in developed (Della Vigna and Malmender 2006, Giné et al. 2010) and

developing countries (Banerjee et al. 2010, Barofsky 2013, and Dupas and Robinson 2013,

Mahajan et al. 2020). Banerjee et al. (2010 show that a small in-kind transfer increased

immunization rates in India, and attribute this to procrastination. They argue that the

transfer is too small to have changed behavior through other mechanisms. Our project

builds on this, also showing a small incentive that changes take-up of a substantial action,

but it goes further by subsidizing a complement of the desired behavior to further reduce

the risk of coercion. 3

3It can be difficult to come up with a transfer that is both large enough to change behavior and small
enough to not be coercive. This is especially difficult in places with very low incomes and very high credit-
constraints. Local and individual variation in how much a transfer is valued further exacerbates this difficulty.
This fear of coercion has meant that US funding cannot be used for payments conditional on VMMC, even
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This contributes to the existing economic literature on conditional cash transfers for

preventive health (e.g., Gertler 2004, Fernald et al. 2008, Barham and Maluccio 2009,

Attanasio et al. 2015). Our novel use of conditioning on a complement to the desired behavior

rather than the behavior itself helps us to understand the mechanisms through which cash

transfers change behavior. Evaluation of the compensation arm of our experiment appears

to be the first economic analysis showing that a small CCT for a one-time clinic visit alone

can increase a potentially life-saving preventive health investment. In doing so, we present

evidence that cash transfers affect behavior through a channel other than a substitution

effect or income effect.

Comparisons of take-up among recipients of the “Are you tough enough?” message

and the information about partner preferences with the control postcard also contribute

to several other literatures in economics including those on framing, identity, and partner

involvement in human capital investments. As we will discuss in more detail in Section 6, it

may have spurred behavior in order to present an identity, as has been discussed by Akerlof

and Kranton (2000).

Our study also contributes to the broader economic literature on barriers to and methods

to increase demand for VMMC (e.g., Kim et al. 2014, Chinkhumba et al. 2015, Bazant et

al. 2016, Djimeu and Brown 2016, Evens et al. 2016, Godlonton and Thornton 2016,

Kaufman et al. 2016, Semeere et al. 2016, Zanolini et al. 2016). These papers build on

earlier work demonstrating low or non-existent increased risk-taking among men who are

both circumcised and know about the HIV risk reduction (Wilson et al. 2014, Godlonton et

al. 2016). Our study demonstrates that modest cash transfers for preventive health inputs

such as VMMC need not be conditioned on take-up of the input itself to increase household

investment, that minor adjustments to the framing of these inputs may have relatively large

effects on take-up, and that procrastination may contribute to under-use of preventive health

though US funding has been a large part of international funding for VMMC efforts in high-HIV-prevalence
countries. The US President’s Emergency Plan for AIDS Relief (PEPFAR) states “Paying clients or providing
incentives (in money or material goods) to undertake VMMC is not permitted under any circumstances in
order to avoid coercion or the appearance of coercion.” (PEPFAR, 2017)
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measures.

The experiment that we return to in this paper is most closely related to Thirumurthy

et al. (2014), Thirumurthy et al. (2016). Both of these studies also involved cash trans-

fers designed to increase take-up of VMMC. Similar sized transfer offers generated similar

effect sizes. A key difference is that in those studies, the transfers were conditional on the

procedure itself. Conditionality not on the procedure itself provides further evidence of pro-

crastination rather than extreme financial or credit constraints as the barrier that both sets

of interventions effectively address.

The paper is organized as follows. Section 2 lays out a simple theory of procrastination

applied to VMMC. Section 3 details the design of our field experiment. Section 4 describes

the data and statistical analysis. Section 5 presents the results. Section 6 discusses our

findings. Section 7 concludes.

2 Theory

Below we explain the intuition for a model of present-biased preferences leading in individual

to put-off an activity for much longer than they plan to, in this case men who plan to undergo

VMMC, sometime soon, putting it off for years or even forever.

Beginning with Strotz (1956), economists have modeled procrastination as an implication

of time-inconsistent preferences. Empirically, studies have found evidence of procrastination

by showing the importance of defaults and deadlines. There is evidence of procrastination

leading individuals to postpone actions forever in a wide array of cases, including saving

(Madrian and Shea 2000, Thaler and Benartzi 2004, Brune et al. 2016), submitting assign-

ments for university coursework (Ariely and Wertenbroch 2002), and purchasing fertilizer

(Duflo et al. 2008).

The simplest model used to show present-biased preferences is the quasi-hyperbolic

model, attributed to Phelps and Pollak (1968) and Laibson (1997). An individual maxi-

mizes present discounted utility with the following functional form:
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Ut = u(ct) + βδu(ct+1) + βδ2u(ct+2) + βδ3u(ct+3) + βδ4u(ct+4) + ...+ βδT−tu(cT )... (1)

or equivalently:

Ut = u(ct) + β
T∑

n=t+1

δn−t(ucn) (2)

Estimates of δ are close to 1, representing long-run patience, while estimates of β are

much smaller than 1, representing short-run impatience. The addition of β to a traditional

exponential discounting model implies time-inconsistent behavior. The optimal time to

complete a task from the perspective of period 0 may be different from the perspective of

period 1. In particular, as all of the future is discounted by β, it is very appealing to put off

an activity with an immediate cost to a point in the future. However, when the individual

arrives at that point, utility in that period is no longer discounted by β, but utility in all

future periods is. It is again appealing to put off the activity to the future.

As O’Donoghue and Rabin (1999) and others have shown, people do not fully appreciate

this time-inconsistency. They develop a theory of naivete and sophistication, whereby so-

phisticated individuals know that their future preferences will change and naive individuals

have no idea. Subsequent research has shown that while people vary in their degree of so-

phistication regarding their own time-inconsistent preferences, most people fall somewhere

between the two extremes, with typically low levels of sophistication (Augenblick and Rabin

2019). As long as a person is somewhat naive, then they can believe that they are putting

off an activity, for example, VMMC, for a short amount of time, repeatedly. A classic ex-

ample from present-biased preferences in savings involves an individual deciding each day

whether or not to make a 30 minute phone call to enroll in an employers’ retirement savings

program. Each day, the employee decides to make the call tomorrow, missing out on only

a small amount of savings. But the next day, it is again optimal to postpone the call until
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tomorrow. This continues, until they have spent years missing out on employer contributions

to their 401k (eg: Madrian and Shea 2000).

In the case of VMMC, a man may be convinced that undergoing the procedure is a good

idea because the benefits outweigh the cost. However, the increased risk of doing it next

month instead of this month may be small, or at least perceived to be small, and far in the

future. Because today is not discounted by β, but every day in the future is, the relative cost

of doing it today is substantially higher than the relative cost of doing it in the future. So

the man decides to undergo the procedure next month. From today’s perspective, both the

costs and benefits of the procedure come in the future, and the benefits outweigh the costs.

Then next month, the optimization is the same. And he again puts it off. The research on

retirement savings has shown that this can go on for a very long time (eg: Madrian and Shea

2000).

A small benefit now, and only now, can increase the benefit of undergoing the procedure

now relative the future. In this way, the ability to pair the procedure with a $10 compensation

for a counseling session if he undergoes the procedure this month, but not if he does it in

the future, can be enough to overcome procrastination and act sooner rather than later.

Some have used the purchase of commitment contracts as evidence of sophisticated

present-biased preferences (eg: Ariely and Wertenbroch 2002, Giné et al. 2010). Recent

work has shown that such a method can only identify a small fraction of even partially

sophisticated present-biasedness (Carrera et al. 2019). This suggests other methods of iden-

tifying evidence of procrastination, as in this study, can potentially uncover more of the

present-biasedness that exists, including those with naive present-bias.

3 Experimental Design

In order to test the importance of possible barriers in explaining low take-up of a potentially

life-saving preventive health input, we conducted a public health advertising experiment

in Soweto, Gauteng Province, South Africa. We distributed six-thousand postcards with
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six different cross-cutting designs in a random order to households encouraging men to

visit any of four participating clinics for a counseling session about voluntary medical male

circumcision (VMMC). Below, we describe the study setting, the way the different treatments

were presented on the postcards (including the cross-cutting treatment design), and the

postcard distribution.

3.1 Setting

The context of our study, Soweto, is an area of Johannesburg in Gauteng Province, South

Africa. South Africa has the highest number of people living with HIV in the world (6.4

million) with an HIV prevalence of 12.2% (Shisana et al. 2014). Estimates from 2012 indicate

that HIV prevalence in Gauteng Province is 12.4% (Shisana et al. 2014), approximately equal

to median HIV prevalence in South Africa (Shisana et al. 2014). Urban informal settlements

have the highest HIV prevalence rates in South Africa (Shisana et al. 2014). Although data

is unavailable for specific settlements, following this pattern, HIV prevalence likely is higher

in Soweto, a dense urban area, than in Gauteng Province as a whole. As of 2007, Gauteng

Province also had the lowest rate of circumcision in the country with 25.2% of adult males

circumcised (Department of Health et al. 2007). However, by 2012, the rate in Gauteng

province had risen to 48.2% (Shisana et al. 2014), higher than the rates in 5 of the other 8

provinces. Gauteng was the site of the first randomized trial demonstrating the effectiveness

of circumcision in reducing HIV infections (Auvert 2005) and there is widespread interest

among males and their partners in circumcision for HIV prevention.4. In South Africa as a

whole, circumcision prevalence is rising, with 35% of males age 15 and older circumcised in

2002 (Connelly et al. 2008), nearly 43% circumcised as of 2008 (Peltzer et al. 2014), and

46% circumcised in 2012 (Shisana et al. 2014). In the most recent study, 40.1% of those

circumcised reported that they had been circumcised in a hospital or clinic. The fraction

undergoing traditional circumcisions has remained flat over this time period (Shisana et al.

4For example, a national household survey found that more than one-third of uncircumcised males age
15-49 stated that they would consider getting circumcised and two-thirds of partners of uncircumcised males
would prefer that their partner be circumcised (Simbayi et al. 2011).
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2014).

In all study arms, we offered VMMC at zero sticker price, as do most health facilities in

high HIV-prevalence countries in sub-Saharan Africa. All postcards offered refreshments for

anybody who brought them to a clinic, making them self-tracking.

3.2 Treatment and control arms

We designed advertising devices to test three main marketing strategies, each addressing a

specific possible demand barrier. The first advertising device was an offer of compensation of

South African Rand 100 (approximately US$10), conditional on completing the counseling

session about VMMC at one of the four participating clinics. This amount is approximately

one-half of one day’s wages in the area, although unemployment is high (Magruder 2012).

The postcards clearly stated that the cash transfer offer was conditional on discussing VMMC

with a health worker at a participating clinic, not on completing the VMMC procedure. At

the clinic, study participants in all study arms were allowed to leave at any time including

after the counseling session and before the procedure. We did not prohibit or discourage

postcard sharing, yet we believe the prevalence of sharing was low. Without incentives to

report either way, 86% of men who visited a clinic reported that they received the postcard

directly and 6% of men reported that they received the postcard from a family member, leav-

ing 8% having gotten the postcard from someone outside of their household. Having gotten

the postcard from someone else was no more common among those who brought compen-

sation postcards (12.9%) than among those who brought postcards without compensation

(16.2%).

The second advertising device provided information about partners’ preferences. Based

on an earlier survey among women in South Africa (Simbayi et al. 2011), these postcards

included the statement “A recent national survey of women in South Africa conducted by the

Human Sciences Research Council showed that 2 out of 3 female partners of uncircumcised

men would prefer that their partner be circumcised.” 5

5While we do not focus on the motivation for and implications of this treatment arm in this paper, we
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The third advertising device was designed to appeal to a desire to assert a tough-guy

identity by including the question, “Are you tough enough?” This, like the other advertising

devices, was included in addition to the general information (described below) presented on

all postcards.

We implemented these devices in a cross-cutting design, yielding six distinct postcards.

Table 1 illustrates our cross-cutting design. As listed in Column (2), two-thousand postcards

included the message about partner preferences (one-thousand postcards with the compen-

sation offer and one-thousand postcards without it). As listed in Column (3), two-thousand

postcards included the challenge, “Are you tough enough?” (again, one-thousand postcards

with the compensation offer and one-thousand postcards without it). Column (1) illustrates

that one-thousand postcards included the compensation offer without the partner preference

information or the challenge statement, and one-thousand postcards were control postcards

that included none of the three aforementioned advertising devices.

All postcards, including the control postcard, stated that VMMC reduces HIV trans-

mission by 51 to 76%, consistent with the existing evidence on the prophylactic benefit of

VMMC (Auvert et al. 2005, Bailey et al. 2007, Gray et al. 2007). They listed the four

participating clinics and the days when each one would be open as well as the expiration

date of August 29, 2014 (i.e. approximately 2 months after postcard distribution) for any

compensation provided through the postcard. All postcards also stated that to redeem the

postcard, an individual must be male and at least 18 years old, and indicated that the post-

card was part of a research project studying VMMC decisions. In order to encourage men to

bring the postcard to a clinic so that the research team could know which postcard each man

had received, all postcards offered light refreshments to those who brought in the postcard.

The postcards are displayed in the appendix of this paper.

In case men had questions about the offer and to allow us to measure an additional proxy

for interest generated, all postcards also provided a number that men could call or text to

speak with a VMMC counselor, and the hotline received 125 calls.

include the results to be thorough.
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3.3 Distribution

Prior to distribution, postcards were placed in sealed envelopes. The sealed envelope meant

that distributors would not know which postcard was in each envelope so they would be less

tempted to select who got which postcard. Each envelope had a number on it that referred to

a pre-specified and randomized order. This order randomized each of the six postcard types

into each sequential set of six. In this way, we stratified the sample based on distribution

timing, location, and the identity of the distributor.

Distributors were then instructed to hand out the postcards in the pre-specified order

indicated on the envelopes to every fifth household, starting at different points where they

would not overlap with each other. They were given detailed instructions about flipping a

coin at each intersection to choose which direction to turn and which side of the street to

follow. At each house, they were to give the postcard to a man if he was present or to a

woman if a man was not present. If no adult was present, the distributor continued to the

fifth house after the empty one.6

4 Data and Statistical Analysis

The primary analysis reported in this paper is based on records of take-up of the counseling

session about VMMC, and the VMMC procedure itself.7 Below, we describe how each of

these was collected and how the analysis was implemented.

4.1 Data collection

Trained clinical staff recorded a register of information for each individual who brought a

postcard to a participating clinic. This included which postcard was brought, whether the

counseling session was completed, and whether a circumcision was performed. In total,

123 men brought postcards to one of the four clinics by the expiration date. Counseling

6While we did not prevent people from sharing the postcards, 86% of individuals who brought a postcard
to a clinic reported that they had received it directly from a distributor.

7We include similar results using calls to the hotline in the Appendix.
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sessions were offered on arrival and men were offered the opportunity to complete the VMMC

procedure at the same visit or at a later date. All 123 of these men completed the counseling

and 110 underwent VMMC, all of whom did so the same day as the counseling session.8

In addition, men who brought postcards to participating clinics were also asked to par-

ticipate in a survey about demographic characteristics, knowledge of circumcision, previous

risk-taking, and risk preferences. Table 2 presents summary statistics based on these surveys.

The first column uses the full sample of respondents and the second column uses the sample

who were initially uncircumcised.9 The respondents’ mean age was twenty-nine years old, the

vast majority had attended secondary school, approximately one-half were employed, and

the nearly all were sexually active. Nearly one-third of respondents had a family member

with HIV, broadly consistent with HIV prevalence of more than 10% in Gauteng Province

and less than perfect correlation of HIV status within families.10

4.2 Statistical analysis

Our primary analysis relies on ordinary least squares (OLS) regression. We compare the

take-up of the counseling session and the circumcision procedure among those who received

a particular advertising device with those who did not in three ways.11

For both outcomes, we first examine take-up among those who received a simple treat-

8While 123 may seem like low overall take-up, recipients were given only one to two months to use
the postcard and a large fraction of recipients would have been ineligible or unlikely to benefit from the
procedure. For example, 48.2% of men in Gauteng province were already circumcised in 2012 (Shisana et
al. 2014). After years of publicity campaigns and free provision of VMMC services, this fraction was likely
to be much higher by the time this campaign began. In addition, men who are already HIV positive and
those who do not plan to have unprotected sex with anyone who is HIV positive may consider the procedure
unnecessary. Finally, given the low-cost of post-card distribution and the high reduction in HIV infection
from take-up of VMMC, an advertising strategy that increases take-up even a very small amount, can still
generate a very low cost per HIV infection averted (in our case, between $500 and $1500). Details of this
calculation presented in Section 6.

9Twelve respondents were already circumcised, with approximately the same proportion of respondents
already circumcised in each study arm. The fraction already circumcised among “no money”, US$10, “are
you tough enough?”, “no message”, and “partner preference” was 10.8%, 9.4%, 9.3%, 7.1%, and 13.5%,
respectively.

10Married respondents and older respondents were more likely to report having a HIV positive family
member.

11Our regression analysis of take-up of the procedure does not condition on take-up of the counseling
session.
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ment postcard with a single advertising device relative to those who received the pure con-

trol postcard. In these regressions, each sample consists of two-thousand postcards (i.e.

one-thousand treatment and one-thousand control postcards). For example, we compare

the one-thousand postcards offering compensation without any additional message to the

one-thousand pure control postcards. We estimate the following equation:

Yi = α + β ∗ Treati + εi (3)

where Yi is an indicator variable equal to one if postcard i was returned to a given step

in the VMMC cascade, Treati is an indicator equal to one if postcard i included a particular

advertising device, and εi is an idiosyncratic error term. The coefficient of interest, β, is

equivalent to the difference in means and the p-value of this coefficient is equivalent to that

in a t-test of the significance of the difference in the two means.

The second set of regressions measure the difference in means between all of those who

received a postcard with a given advertising device and all of those who received a post-

card without it. That is, the estimating equation is the same as above, but the comparison

samples are different. In our second set of regressions, we include those postcards with and

without additional advertising devices. For example, we compare take-up among all com-

pensation postcards (i.e. pooling compensation-only, compensation-partner preference, and

compensation-challenge postcards) to take-up among all postcards not offering compensa-

tion.

The first set of regressions is our preferred specification. The second set of regressions

assume that there are no interaction effects between the advertising mechanisms. As we

demonstrate in Section 5.4, this assumption is not consistent with our findings. In particular,

we find that combining the messaging (i.e. “Are you tough enough?” or information about

partner preference) with the compensation was less effective than the cash transfer offer by

itself. One straightforward explanation is that individuals have limited attention and the
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messaging distracted attention from the cash transfer offer.

After using these two methods to examine each of the two outcomes, we estimate fully

interacted, pooled regression models. These regressions test for interaction effects among

the advertising devices (e.g., compensation and challenge). We estimate them using the

following equation:

Yi = α + β1 ∗ Compi + β2 ∗ PartPrefi + β3 ∗ Challi

+β4 ∗ Compi ∗ PartPrefi

+β5 ∗ Compi ∗ Challi + εi (4)

where Compi is an indicator variable equal to one if postcard i included compensation

and the other terms are defined similarly. As in Equation (1), Yi is an indicator variable

equal to one if postcard i was returned to a given step in the VMMC cascade and εijt is an

idiosyncratic error term.

For each outcome, we also present figures displaying mean take-up (and 95% confidence

intervals) disaggregated by each of the six distinct postcard types.

5 Results

5.1 Effects on counseling session

Figure 1 displays take-up of the counseling session disaggregated by study arm.12 Mean

counseling take-up in the entire study was approximately 2%. Several additional facts emerge

from this figure. First, adding the offer of US$10 to any postcard appears to have increased

take-up of the counseling session. Take-up in the money-only arm was more than three

times take-up in the control arm. Likewise, adding the offer of US$10 to either the partner

preference information postcard or to the challenge postcard yielded higher take-up than the

12We include the results on the effect on the hotline in the Appendix.
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partner preference information and challenge postcards, respectively. Second, adding the

challenge, “Are you tough enough?”, to the control postcard doubled uptake of the counseling

session. Third, adding the information that among female partners of circumcised men, 2

out of 3 would prefer that their partner be uncircumcised had no statistically significant

effect on take-up of the counseling session.

Table 3, Panel A displays OLS regression estimates of the effect of the advertising devices

on take-up of the counseling session. Columns (1)-(3) present the pairwise comparisons and

Columns (4)-(6) present the group comparisons. The pairwise comparisons in Columns (1)-

(3) suggest that the compensation postcard and the challenge postcard increased counseling

take-up by approximately 2.5 and 1 percentage points, respectively (statistically significant

at the 1% and 10% levels, respectively), and that the information postcard did not increase

take-up. The group-wise comparisons in Columns (4)-(6) support these inferences for the

compensation and information postcards. In contrast, the group-wise comparison in Column

(6) suggests that there was no effect of the challenge postcard on counseling take-up. As

we discuss in Section 5.4, adding either sort of messaging to the compensation postcard

appears to have reduced the effect of the compensation. This means that the group-wise

comparisons in Columns (4)-(6) may partly reflect underlying interaction effects between

advertising devices and not just the direct effects of a particular advertising device.

5.2 Effects on procedure

Figure 2 presents take-up of the procedure disaggregated by study arm. A conversion rate

(i.e. probability of completing the procedure conditional on completing the counseling ses-

sion) of approximately 90% in each treatment arm implies that take-up of the procedure

across study arms closely follows take-up of the counseling session. Of those who chose not

to be circumcised, two thirds reported that they were already circumcised. Thus 96% of

those who initially reported that they were not already circumcised chose to undergo the
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procedure. 13 The offer of US$10 approximately tripled take-up of the procedure, the chal-

lenge “Are you tough enough?” roughly doubled take-up, and the information about “2 out

of 3 partners” did not have a statistically significant effect on take-up.

Table 3, Panel B displays OLS regression estimates of the effect of the advertising devices

on take-up of the procedure. As in Panel A, Columns (1)-(3) present the pairwise compar-

isons and Columns (4)-(6) present the group comparisons. The regression results in Panels

A and B are virtually identical. The very high conversion rate from counseling session to

procedure helps explain this consistency.

5.3 Interaction effects

Table 4 tests for interaction effects across the advertising devices (compensation and the

two messages), using the full sample of 6,000 observations in all regression specifications.

Columns (1) and (2) allow for the full set of interaction effects, interacting compensation with

each of the messages. Columns (3) and (4) present the results of a specification interacting

compensation with an indicator for any message, combining the two messages.

The results in Table 4 suggest that adding additional messaging to the compensation

postcard may have significantly reduced the effect of compensation on VMMC take-up. For

example, as shown in Column (2), the challenge statement reduced the effect of compensation

on procedure take-up by more than half (statistically significant at the 5% level). Because

the challenge statement independently increased take-up, adding the challenge to the com-

pensation resulted in take-up that was about a third lower than with the compensation alone.

Similarly, the estimate in Column (4) indicates that adding messaging reduced the effect of

compensation on procedure take-up by approximately 60% (statistically significant at the 5%

level). Although the point estimate of the compensation-partner preference interaction is not

statistically different from zero, we cannot reject equality of the two compensation-messaging

terms for either outcome in Columns (2) and (3) (p-values=0.31, 0.41, respectively).

13Possibly because of the small number of control postcards returned to clinics, we are unable to reject
that the conversion rates are the same between the control arm and treatment arms.
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5.4 Selection

The magnitude of the benefit of any intervention to reduce HIV-risk depends on how large

the risk would have been in the absence of treatment. As we discuss later, with a high HIV

prevalence in the area, and a high-rate of unprotected sex, this counterfactual risk of infection

could be high. Still, others researchers have noticed that those who are taking advantage of

opportunities for medical circumcision may be less risky than the general population. For

example, Gummerson et al. (2013) point out that the increase in circumcision rates among

men in Tanzania were disproportionately driven by younger, wealthier, and more educated

men, who were more likely to use condoms. They suggest that methods to target riskier men

could have a larger effect on preventing HIV infections.

An intervention that addresses procrastination may encourage take-up among a risk-

taking group. Present-biased preferences have been associated with greater risk-taking (e.g.,

Dean and Ortoleva 2019). Among those who completed our survey, 36% reported that

they would prefer 200 Rand today to 400 Rand tomorrow, demonstrating a high short-term

discount factor. We cannot compare those who visited a clinic after receiving a postcard

with those who did not choose to visit a clinic, but we can compare those who visited in

response to different postcard types.

Table 5 examines possible differential selection into the counseling session across study

arm by observable characteristics.14 It displays estimates from OLS regressions of various

demographic variables and risky sexual behavior on indicator variables for study arm in

group comparisons (i.e. regressions corresponding to Columns (4)-(6) in Table 3). The

results suggest that men in the compensation arm were older, more likely to have children,

(relatively) wealthier, more likely to have a family member with HIV, less sexually risky, and

more present-biased compared to men in the control arm. Men in the partner preference and

challenge arms were younger, less likely to have children, poorer, less likely to have a family

member with HIV, by some measures more sexually risky, and more present-biased compared

14An overall conversion rate of 90% means that the results for differential selection into the procedure are
very similar.
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to men in the control arm. Men in the challenge arm were younger, less likely to have children,

less wealthy, less likely to have a family member with HIV, by some measures less sexually

risky, and less present-biased. Compared to the control arm, none of these differences by

treatment arm are statistically significant. We also report the results of tests (i.e. F-statistics

and p-values) of differences between the coefficient estimates across treatment groups. These

results reveal only one statistically significant difference between the treatment groups: men

in the compensation arm completing a counseling session at a clinic were approximately 3.9

years older than men in the partner preference arm completing a counseling session at a

clinic (p-value=0.05). Overall, the much smaller sample sizes relative to the main analysis

greatly reduce our power to detect statistically significant selection effects.

6 Discussion

Compensation for counseling appears to have caused procrastinating men to act on latent

demand for this health service. Several facts support this interpretation. We begin by

discussing the main competing mechanisms that would link the postcard offers with increased

take-up of the technology, finding evidence that is inconsistent with these explanations.

Then we discuss evidence directly supporting the hypothesis that the counseling-session

compensation alleviated procrastination.

Three main competing hypotheses for the mechanisms underlying the effects of the

counseling-session compensation include increased information, a relaxation of credit con-

straints, and income effects. The offer of US$10 did not include any additional informational

content beyond that contained in the control postcard and the magnitude of the cash transfer

was sufficiently small (i.e. approximately one-half of one day’s wages) that it seems unlikely

to have reduced credit constraints enough to explain the large increase in take-up. If the

income effect hypothesis were true, the implied income elasticity of demand for VMMC in

the US$10 study arm is seemingly implausibly high.15.

15A rough calculation indicates an implied income elasticity of demand for the procedure of more than 675.
The percent change in quantity demanded relative to the control postcard is (3.1-0.6)/((3.1+0.6)/2)) times
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If men who are procrastinating are more likely to be induced to undergo the procedure

if offered compensation, then we may expect to see that a higher fraction of those who came

in with a compensation offer report present-biased preferences. This would be the case if

those who undergo the procedure without the offer of compensation are relatively less likely

to be procrastinating. We check this in Table 5, Column 7, Row 1. We see a positive but

insignificant increase in the likelihood of reporting present-biased preferences with respect

to money. The interpretation here is uncertain, because we do not have a comparison with

those who did not undergo the procedure, only with those who did, and we do not know

how present-biased they are likely to be. This provides no additional evidence in favor of the

idea of the compensation offer acting on the latent demand of procrastinators, but it also

does not provide evidence against this idea.

Several auxiliary results from our survey analysis provide direct evidence supporting the

procrastination hypothesis. More than 60% of men who presented a study postcard at a

clinic reported discussing VMMC with their partner and more than 70% reported that their

partner had a preference for circumcised men. An even greater fraction, 90%, reported that

they were interested in getting circumcised, suggesting that men in the US$10 study arm

did not attend a clinic with the intention to simply take the cash transfer offered conditional

on the counseling session and leave without getting circumcised. Fully 100% of the men who

chose to receive the procedure chose to do so on the same day as the counseling session,

consistent with these men having a latent demand for the circumcision. The fact that the

partner preference postcard failed to increase take-up suggests that a diffuse stream of small

potential benefit spread over a long time period was not enough to stimulate demand, further

reinforcing the procrastination hypothesis.

Previous qualitative research has also provided anecdotal evidence of procrastination of

VMMC, although this barrier has rarely been directly discussed. For example, in a study of

100 and the percent change in income for the year is approximately 10/5000 times 100, assuming earnings of
US$20 per day and 250 working days per year. As a point of comparison, Acemoglu et al. (2013) estimates
the income elasticity of healthcare spending in the United States is 0.7. Baltagi et al. (2016) presents a
range of estimates, none of which are much greater than 1.
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barriers to circumcision, Rupfutse et al. (2014) write that over 46% “of the uncircumcised

respondents did not have a reason for not getting circumcised or were just procrastinating”,

but the authors do not further discuss procrastination. Similarly, Price et al. (2014) quote

a respondent who said, “I knew if I had any procrastination today I wouldn’t go through

with it and it would take another year.” One qualitative study following an experiment with

compensation for VMMC directly addresses procrastination by mentioning that respondents

reported that the compensation “‘nudged’ them toward undertaking a decision that they

had previously been intending to undertake in the near future” (Evens et al. 2016).

The explanation for the response to the “Are you tough enough?” postcard may also

come from ideas from psychology incorporated into economics, notably the idea of framing

decisions and appealing to identity. Akerlof and Kranton (2000) model taking an action

to express a particular identity (e.g., being tough) as conveying a benefit to the individual

taking the action. Bursztyn and Jensen (2017) summarize empirical evidence of a wide range

of economic decisions motivated by the desire to convey an identity to oneself and others.16

An important alternative hypothesis deserves additional discussion. One might believe

that men may have attended counseling sessions with equal frequency across study arms

and our results reflect differences in the incentive to bring the postcard to the counseling

session conditional on attending the counseling session. Although all postcards included the

offer of light refreshments for postcard holders, the US$10 postcards provided an additional

incentive for returning the postcard. The fact that the “Are you tough enough?” postcard

increased take-up suggests this was not the mechanism behind our results. There could have

also been differences in the rates of sharing different postcards, but 86% of men who visited

a clinic reported that they had received the postcard directly, with another approximately

6% who had received it from family members. Despite no prohibition on postcard sharing,

this leaves fewer than than 8% who got the postcard from someone outside their household.

16In this sense, the “Are you tough enough?” message may have also encouraged those who were procras-
tinating to change their behavior by increasing the benefits. That said, the identity benefit would likely still
be in place after the deadline for using the compensation on the US $10 post-card. The message may have
changed the benefit of immediate action, while also changing the benefit of delayed action.
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Having gotten the postcard from someone else was no more common among those who

brought compensation postcards (12.9%) than among those who brought postcards without

compensation (16.2%).

Our results on the interaction between compensation and messaging suggests that includ-

ing additional messaging on the compensation offer inhibited the demand response. This

contrasts with some of the existing evidence on this interaction (e.g., Ashraf et al. 2014c).

One explanation for this difference is that our messaging may have been less informative than

information provided in other studies and simply displaced attention from the compensation

offer. Alternatively, previous research has shown that financial motivations can crowd-out

those based on image and identity (e.g., Ariely 2009). In this way, the two types of moti-

vation to be circumcised (immediate financial compensation and demonstrating a masculine

identity) may undermine each other. Additional economic research could help unpack this

finding.

While a large contingent of the global health community has been enthusiastic about the

potential for VMMC to reduce HIV prevalence rates, others are reasonably skeptical about

how much take-up can grow. Knowing how much latent demand exists would help to predict

this. While pinning down a precise estimate of the fraction of uncircumcised men who are

interested in the procedure is difficult, evidence suggests this could be quite large.

First, take-up of the procedure continues to grow in sub-Saharan Africa, and especially

WHO priority countries. Across the 14 priority countries, more than 11.6 million procedures

were undertaken since 2008, representing 56% of the 2011 target. In South Africa, 2.3 million

were performed in this time, representing 54% of the target (World Health Organization

2016).

Second, studies involving surveys of underlying demand can provide some information

about the prevalence of latent demanders in sub-Saharan Africa. A review study in 2007

found a median rate of willingness to circumcise of 65% across 13 studies in nine sub-Saharan

African countries. Increased take-up of the procedure since then should have decreased this

fraction. One study in Lusaka District, Zambia (Weiss et al. 2015), recruited uncircumcised
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HIV-negative men, over 18, who visited a clinic for HIV testing and had not proactively

requested or planned for voluntary medical male circumcision at the time of enrollment.

From this sample, 46% had considered or begun making preparations to undergo VMMC

in the next six months. A study from four regions of Swaziland, conducted in 2010, found

31.03% of respondents intended to be circumcised within the next 6 months (Gurman et al.

2015). A national survey, conducted in Zimbabwe in 2013, found that 55% of uncircumcised

male respondents stated that they intended to get circumcised (Hatzold et al. 2014).

Survey evidence in South Africa also suggests a large number of latent demanders. In

South Africa, among those who reported that they were uncircumcised in the 2012 South

African National HIV Prevalence, Incidence and Behaviour Survey, 39.6% reported that

they would like to be circumcised. In Gauteng Province, where circumcision rates had risen

from 25.2% in 2007 to 48.2% in 2012, 36.7% of uncircumcised responded reported that they

would like to be circumcised (Shisana et al. 2014). An earlier national household survey

in South Africa (Simbayi et al. 2011) found that one-third of uncircumcised males age 15-

49 stated that they would consider getting circumcised, further suggesting the existence of

latent demand for circumcision in this setting. Procrastination may have been a particularly

relevant barrier in our study setting, a setting where VMMC knowledge and take-up was

common, and individuals who were less susceptible to the temptation of procrastination had

already undertaken the procedure.

Finally, evidence of procrastination - including in this study - suggests that we cannot

simply conclude that all of those who have not yet undergone the procedure are uninterested.

Across groups in our study, approximately 2% of postcard recipients chose to undergo the

procedure at one of the offered clinics within 1-2 months of receipt of the offer. As many

recipients were likely already circumcised, did not read the postcard, or could not find a time

within this limited offer window, this suggests that at least some latent demand exists. On

the other hand, the slow take-up and the prevalence of men with no intention to undergo the

procedure suggests that reasonable measures to facilitate take-up of VMMC may never be

sufficient to eliminate new HIV infections. Research focused on documenting the extent of
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latent demand would be valuable in predicting how far offering VMMC can go in reducing

new HIV infection rates.

The role of procrastination is important in interpreting the implications of this study.

Theory suggests that hyperbolic discounters can plan to take an action, but then procrasti-

nate indefinitely (O’Donoghue and Rabin 1999). Even if men do not procrastinate forever,

circumcision confers a much larger health benefit when it happens before a larger share of

unprotected sex with new partners. Because of a spike in viral load 3-6 weeks after infec-

tion, frequent partner switching which is more common among those looking for a spouse

is particularly risky (Magruder 2011). HIV incidence for men peaks in the late twenties.

Although reliable HIV incidence data do not exist for our study setting, they do exist for

Kwa-Zulu Natal Province, a province close to Gauteng Province, where Soweto is located.

In Kwa-Zulu Natal, HIV incidence per 100 person years is 2.8, 8.7, 7.6, and 1.9 among 20-24

year-olds, 25-29 year-olds, 30-34 year-olds, and 35-39 year-olds, respectively (Bärnighausen

et al. 2008).

The presence of procrastination as a barrier to VMMC demonstrates that entirely non-

coercive interventions can effectively increase take-up. If postcard recipients did not want

to get the procedure, they could have come for the counseling session, declined the offer

a free voluntary medical male circumcision, and still left with the compensation.17 Thus,

this type of intervention that incentivizes a one-time clinic visit without conditioning a cash

transfer on uptake of the health technology can encourage those who are interested to make

this investment in health while not coercing individuals who are not interested.18 Beyond

the case of VMMC, this type of intervention could be used to address procrastination on

other health behaviors for which early action is beneficial. This set could potentially include

tests such as cancer screenings, surgeries including ACL repairs, hip and knee surgeries,

17The postcards clearly stated that the cash transfer offer was conditional on discussing VMMC with
a health worker at a participating clinic, not on completing the VMMC procedure. At the clinic, study
participants in all study arms were allowed to leave at any time including after the counseling session and
before the procedure.

18The United States and other international donors are unwilling to pay individuals to undergo a surgical
procedure because of the risk of coercion.
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mastectomies for those at elevated risk of breast and ovarian cancers, or even undergoing

the withdrawal phase of quitting addictive drugs. Whether small incentives for clinic visits

for preventive health inputs that required repeated visits (e.g., yearly flu shots) can be

effective at increasing sustained take-up remains an open question, although our findings

provide suggestive evidence that they may be effective.

Our calculations indicate that the offer of a conditional cash transfer for completing the

VMMC counseling session would be a highly cost effective method of preventing new HIV

infections at scale. We estimate that that this intervention would cost approximately US$500

to US$1500 per HIV infection averted (HIA) at scale, or the cost equivalent of approximately

five years of antiretroviral therapy.19 This is comparable to the estimated cost per HIV

infection averted of US$882 in Björkman et al. 2018. Previous cost-effectiveness meta-

analyses of HIV prevention interventions (e.g., Hogan et al. 2005, Galárraga et al. 2009)

focus on the cost of service provision and do not measure costs associated with ensuring

service take-up, so there appears to be little existing evidence on the cost-effectiveness of

any sort of analogous intervention to increase take-up of a HIV prevention intervention.20

Traditional CCT programs often suffer from high administrative costs, as high as 30 to

60% of total costs for programs such as RPS and Oportunidades (Benhassine et al. 2015).

UCT programs aimed at increasing the likelihood of a particular behavior such as schooling

may suffer from high non-compliance (Baird et al. 2010). Our cash transfer program required

few administrative inputs aside from postcard printing and distribution (which would have a

low unit cost at scale), and non-compliance with the desired behavior conditional on receiving

cash was only 10%.

The effect of our CCT for the VMMC counseling session on VMMC take-up is remarkably

similar to the effects reported in Thirumurthy et al. (2014) and Thirumurthy et al. (2016).

19For more details on this calculation, see Wilson et al. (2016).
20Thirumurthy et al. (2014) and Thirumurthy et al. (2016) do not report cost-effectiveness estimates, yet

presumably the cost of demand creation in these studies is similar to that in ours because they find similar
effect sizes for economic compensation of similar magnitudes. Thornton (2008) presents evidence indicating
that willingness to receive HIV test results conditional on taking a HIV test as part of a household survey
can be highly elastic with respect to the offer of a small negative price, yet reports that there is no behavior
change associated with receiving these HIV test results.
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In field experiments conducted in Kenya, Thirumurthy et al. (2014) and Thirumurthy et

al. (2016) offered economic compensation of approximately US$10 disbursed conditional

on completing the VMMC procedure and these offers approximately tripled take-up of the

VMMC procedure, increasing take-up from around 2% in the control group to upwards of 6%

in the compensation arms. These similarities support the external validity of our results, yet

also highlight the puzzle that the effects on procedure take-up were approximately the same

across studies despite the pre-specified conditionality differing substantially in our study.

The fact that Thirumurthy et al. (2014) found no effect of increasing the compensation offer

from US$8.75 to US$15.00 suggests that the mechanism underlying behavior change in that

study also was not an income effect and may have instead been procrastination.

In addition to contributing to the cash transfer literature as discussed in the introduction,

our study contributes to several other bodies of economic literature. These include studies

of framing, identity, procrastination, partner involvement in human capital investment, and

men’s health.

Recent work in behavioral economics has demonstrated that minor differences in presen-

tation can have large impacts on health and other economic investments (e.g., Bertrand et al.

2010, Dupas and Robinson 2013, Ashraf et al. 2014b, Luoto et al. 2014). This includes work

on framing, in which researchers have demonstrated that how information is presented can

be as important as the content in changing behavior. For example, Bertrand et al. (2010)

find that including an image of a woman on a mailed advertisement for a loan increased

take-up among existing bank clients as much as a 25% reduction in the interest rate. An-

other related strand of literature is work on identity economics, which models individuals

as making important decisions in order to express a particular identity (e.g., Akerlof and

Kranton 2000, Bursztyn and Jensen 2017). Our study combines these ideas in demonstrating

the effect of an advertising device that links a valuable health investment to a tough-guy

identity.

Our study contributes to the empirical literature finding evidence of procrastination

changing when and whether individuals invest in economically meaningful activities (e.g.,
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Madrian and Shea 2000, Thaler and Benartzi 2004, Brune et al. 2016, Duflo et al. 2008)

and health specifically (DellaVigna and Malmendier 2006, Giné et al. 2010, Banerjee et al.

2010, Barofsky 2013, Dupas and Robinson 2013).

A literature spanning several decades demonstrates that the gender of the decision-maker

and partner involvement affect household human capital investments and other economic

outcomes (e.g., Thomas 1990, Thomas et al. 1990, Duflo 2003, Ashraf 2009, Ashraf et al.

2014a). We find that providing information on partner preferences had no effect on health

input take-up, raising the possibility that asymmetrical information within partnerships, one

possible reason partner control over decision-making may affect outcomes, may not be the

main barrier to take-up of this health input.

7 Conclusion

Low household investment in preventive health inputs is a fundamental puzzle about human

behavior. We conducted a field experiment testing several small advertising devices designed

to increase demand for voluntary medical male circumcision (VMMC), a widely available

potentially life-saving preventive health technology currently characterized by low uptake.

Demand for this preventive health technology appears to have been highly elastic with respect

to factors outside of standard consumer demand models of health behavior. The substantial

effects on take-up of the compensation offer suggest that supplementing a complement of the

desired behavior may have caused procrastinating individuals to act on latent demand for

the health technology, rather than alleviating a barrier such as lack of information or credit

constraints.

Our analysis illuminates several questions that future research should address. First,

how do cash transfers affect behavior aside from substitution and income effects? Second,

can small cash transfers for health clinic visits increase demand for other preventive health

inputs, particularly those requiring a single clinic visit? Third, how does framing preventive

health inputs affect demand for these inputs? Policymakers should consider cash transfers
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and framing statements similar to ours for increasing take-up of VMMC and possibly for

increasing take-up of other preventive health inputs.
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Table 1: Postcards Distributed in Cross-cutting Experimental
Design

No message Partner preference Challenge
(1) (2) (3)

No compensation N=1,000 (control group) N=1,000 N=1,000

Compensation N=1,000 N=1,000 N=1,000

Notes: Cell entries are number of postcards distributed. Compensation is the cash transfer
offer of approximately US$10 disbursed conditional on completing the counseling sessions
for voluntary medical male circumcision at a participating clinic. No message refers to
no additional messaging above and beyond the basic information listed on all postcards,
including the control postcard. Partner preference is the statement, “A recent national
survey of women in South Africa conducted by the Human Sciences Research Council
showed that 2 out of 3 female partners of uncircumcised men would prefer that their
partner be circumcised.” Challenge is the statement, “Are you tough enough?”



Table 2: Summary Statistics of Demographic Characteristics
of Respondents

All Respondents Initially Uncircumcised

Age 29.03 29.07
(9.29) (9.36)

Married or Cohabitating 0.34 0.34
(0.48) (0.48)

Has Any Children 0.47 0.49
(0.50) (0.50)

Worked in the last 7 days 0.46 0.45
(0.50) (0.50)

Has ever taken HIV test 0.77 0.75
(0.42) (0.44)

Immediate family member with HIV 0.29 0.29
(0.45) (0.46)

Had an STI in last 12 months 0.06 0.05
(0.23) (0.23)

Has ever had STI 0.11 0.11
(0.31) (0.31)

Has ever had sex 0.93 0.92
(0.26) (0.27)

Age at which first had sex 16.45 16.62
(2.96) (2.94)

Used a condom at last sex 0.57 0.59
(0.50) (0.49)

Had more than 1 partner last month 0.10 0.10
(0.30) (0.30)

Had more than 1 partner last year 0.52 0.53
(0.50) (0.50)

Attended any secondary 0.93 0.92
(0.26) (0.27)

Asset Index 0.00 -0.01
(1.07) (1.10)

Riskiness Index -0.37 -0.38
(0.45) (0.46)

Present Biased 0.36 0.36
(0.48) (0.48)

Note: Standard deviations in parentheses. The sample sizes in the first column range from 107-123,
and in the second column, the range is 95-111.



Table 3: OLS Regression Estimates of Effect of Adver-
tising on Counseling Session and ProcedureTake-up

Panel A Dependent variable: Counseling session take-up
(1) (2) (3) (4) (5) (6)

Compensation .024*** .016***
(.006) (.004)

Partner preference .002 -.002
(.004) (.004)

Challenge .009* .001
(.005) (.005)

Observations 2,000 2,000 2,000 6,000 4,000 4,000

Panel B Dependent variable: Procedure take-up
(1) (2) (3) (4) (5) (6)

Compensation .025*** .015***
(.006) (.003)

Partner preference .004 -.002
(.004) (.004)

Challenge .010** .001
(.005) (.004)

Observations 2,000 2,000 2,000 6,000 4,000 4,000

Notes: Heteroskedasticity robust standard errors in parentheses. Each col-
umn of each panel presents the results of a single regression with counseling
session take-up as the outcome variable in Panel A and procedure take-up as
the outcome in Panel B and the single independent variable listed on the left.
Estimates in Columns 1-3 are based on simple comparisons between those
receiving a postcard with the treatment listed on the left and the pure con-
trol, while estimates in Columns 4-6 compare all those with the treatment
(including combined with others) with all of those without. Significantly
different from zero at 99 (***), 95 (**), 90 (*) percent confidence.



Table 4: OLS Regression Estimates of Interaction Effects of Advertising

Dependent variable
Counseling Procedure Counseling Procedure

(1) (2) (3) (4)

Compensation .024*** .025*** .024*** .025***
(.006) (.006) (.006) (.006)

Partner preference .002 .004 .004 .006
(.004) (.004) (.004) .004

Challenge .009* .010** .007 .008*
(.005) (.005) (.005) (.005)

Compensation*Partner preference -.008 -.011
(.009) (.008)

Compensation*Challenge -.017* -.018**
(.009) (.009)

Compensation*(Message) -.013 -.015**
(.008) (.007)

F-stat of difference 1.02 .68
(p-value) (.31) (.41)
Observations 6,000 6,000 6,000 6,000

Notes: Heteroskedasticity robust standard errors in parentheses. Each column presents the results of
a fully-interacted OLS regression with the outcome variables listed above. Estimates in Columns 1-2
include interactions between compensation and each type of message, while estimates in Columns 3-4
interact compensation with either type of message in a single variable. In Columns 1-2, we report
the F-statistic of the difference between the coefficients on the interaction terms with the p-value in
parentheses below. Significantly different from zero at 99 (***), 95 (**), 90 (*) percent confidence.



Table 5: Demographic Differences by Advertising Device

Dependent variable
Family More than

Has Asset member one partner Risk Present
Age children index HIV+ last year index Biased
(1) (2) (3) (4) (5) (6) (7)

Compensation 1.91 .20 .22 .05 -.02 -.08 .03
(1.85) (.21) (.22) (.10) (.05) (.10) (.20)

Partner preference -2.88 -.15 -.16 -.18 .01 .09 .17
(2.08) (.23) (.25) (.11) (.06) (.11) (.24)

Challenge -1.25 -.02 -.02 -.05 .05 -.17 -.14
(2.04) (.23) (.25) (.11) (.06) (.11) (.21)

Control mean and (SD) 29.89 .55 .00 .38 .43 .00 .375
of dependent variable (11.94) (.53) (1.00) (.52) (.53) (1.00) (.52)
F-stat of difference 1 3.90* 2.55 1.38 .39 .55 1.22 .61
(p-value) (.05) (.11) (.24) (.53) (.46) (.27) (.44)
F-stat of difference 2 .70 1.28 .34 .14 .04 5.65 2.66
(p-value) (.41) (.26) (.56) (.71) (.85) (.02) (.11)
F-stat of difference 3 1.54 .55 .43 .11 .95 .74 1.54
(p-value) (.22) (.46) (.51) (.74) (.33) (.39) (0.22)
Observations 123 119 105 123 123 121

Notes: Estimates from OLS regressions with demographic variables as outcomes and three postcard
characteristics as independent variables. The sample for these estimates is the group of men who
brought postcards to one of the participating clinics and completed the survey about background
demographic characteristics and risk preferences. Heteroskedasticity robust standard errors in paren-
theses. Has children is an indicator for having ever fathered a child, and Asset index is a normalized
principle component index combining electricity, tv, radio, fridge, telephone, bicycle, motorcycle, and
car ownership. Family member HIV+ is an indicator for having an immediately family member who
is HIV positive or has died of AIDS. Risk index is a normalized principle component index combining
the age at first sex, whether the respondent had sex in the last year current or previous STI infection
or symptoms, having been tested for HIV, whether the respondent used a condom the last time they
had sex, the number of partners in the last 1 and 12 months. Present Biased is a binary indicator
for preferring 200 Rand today to 400 Rand in one month. We report the F-statistic and p-value of
a test of the difference between the coefficients. The first is the difference between the coefficients
on Compensation and Partner Preference. The second is the difference between the coefficients on
Partner Preferences and the Challenge, and finally the third is the difference between the coefficients
on Compensation and the Challenge. Significantly different from zero at 99 (***), 95 (**), 90 (*)
percent confidence.
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Figure	1:	Counseling	Session	Take-Up	
(%)	by	Postcard	Type

percentage	of	recipients	completing	VMMC	counseling	session
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Figure	2:	Procedure	Take-Up	(%)	by	
Postcard	Type

percentage	of	recipients	completing	VMMC	procedure
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Appendix	Figure	A1:	Hotline	Take-Up	
(%)	by	Postcard	Type

percentage	of	recipients	contacting	VMMC	hotline



Table A.1: OLS Regression Estimates of Effect of Ad-
vertising on Hotline Take-up

Dependent variable: Hotline take-up
(1) (2) (3) (4) (5) (6)

Compensation .004 .006
(.007) (.004)

Partner preference -.007 -.005
(.006) (.005)

Challenge -.008 -.009
(.006) (.005)

Observations 2,000 2,000 2,000 6,000 4,000 4,000

Notes: Heteroskedasticity robust standard errors in parentheses. Each col-
umn presents the results of a single regression with hotline take-up as the
outcome variable and the single independent variable listed on the left. Es-
timates in Columns 1-3 are based on simple comparisons between those re-
ceiving a postcard with the treatment listed on the left and the pure control,
while estimates in Columns 4-6 compare all those with the treatment (includ-
ing combined with others) with all of those without. Significantly different
from zero at 99 (***), 95 (**), 90 (*) percent confidence.



CHAPS clinics provide 
voluntary medical male 
circumcision (VMMC) 
as part of standard HIV 
prevention services.  

Medical trials 
indicate that 
VMMC reduces 
HIV transmission 
by 51% to 76%.
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Bring this postcard to one of the CHAPS clinics listed below 
and you will receive light refreshments while participating in 
a discussion about VMMC with a health worker at the clinic.

If you would like to receive more information about VMMC, 
send a SMS message or Please Call Me to 079 565 0071 and 
a trained VMMC counselor will call you back to answer any 
questions you may have. 

CHAPS clinics in Soweto where you may bring the postcard 
to include:
 
•	 Chiawelo CHC: Open Monday to Friday
•	 Diepkloof Clinic: Open Wednesdays 
•	 Ikwezi Clinic: Open Monday to Friday
•	 Itereleng Clinic: Open Fridays
  
*You must be a male and at least 18 years old to redeem this 
voucher
*The offer on this postcard expires on 29 August 2014
   
This postcard is part of a research project examining 
individuals’ VMMC decisions.

A

Place sticker 
here
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CHAPS clinics provide 
voluntary medical male 
circumcision (VMMC) 
as part of standard HIV 
prevention services.  

Medical trials 
indicate that 
VMMC reduces 
HIV transmission 
by 51% to 76%.
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Bring this postcard to one of the CHAPS clinics listed below 
and you will receive light refreshments while participating in 
a discussion about VMMC with a health worker at the clinic.  
You will also receive R100 for transport if you complete the 
discussion about VMMC with the health worker at the clinic.

If you would like to receive more information about VMMC, 
send a SMS or Please Call Me to 076 595 5797 and a trained 
VMMC counselor will call you back to answer any questions 
you may have.

CHAPS clinics in Soweto where you may bring the postcard 
to include:
 
•	 Chiawelo CHC: Open Monday to Friday
•	 Diepkloof Clinic: Open Wednesdays 
•	 Ikwezi Clinic: Open Monday to Friday
•	 Itereleng Clinic: Open Fridays
  
*You must be a male and at least 18 years old to redeem this 
voucher
*The offer on this postcard expires on 29 August 2014
   
This postcard is part of a research project examining 
individuals’ VMMC decisions.

B

Place sticker 
here
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CHAPS clinics provide voluntary 
medical male circumcision (VMMC) 
as part of standard HIV prevention 
services. 

Medical trials indicate that 
VMMC reduces HIV 
transmission by 51% to 76%.

A recent national 
survey of women 
in South Africa 
conducted by the 
Human Sciences 
Research Council 
showed that 2 out 
of 3 partners of 
uncircumcised men 
would prefer that 
their partner be 
circumcised. 
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Bring this postcard to one of the CHAPS clinics listed below 
and you will receive light refreshments while participating in 
a discussion about VMMC with a health worker at the clinic.

If you would like to receive more information about VMMC, 
send a SMS or Please Call Me to 076 624 9538 and a trained 
VMMC counselor will call you back to answer any questions 
you may have. 

CHAPS clinics in Soweto where you may bring the postcard 
to include:
 
•	 Chiawelo CHC: Open Monday to Friday
•	 Diepkloof Clinic: Open Wednesdays 
•	 Ikwezi Clinic: Open Monday to Friday
•	 Itereleng Clinic: Open Fridays
  
*You must be a male and at least 18 years old to redeem this 
voucher
*The offer on this postcard expires on 29 August 2014
   
This postcard is part of a research project examining 
individuals’ VMMC decisions.
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Place sticker 
here
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CHAPS clinics provide voluntary 
medical male circumcision (VMMC) 
as part of standard HIV prevention 
services. 

Medical trials indicate 
that VMMC reduces HIV 
transmission by 51% to 76%.

A recent national 
survey of women 
in South Africa 
conducted by the 
Human Sciences 
Research Council 
showed that 2 out 
of 3 partners of 
uncircumcised men 
would prefer that 
their partner be 
circumcised. 
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Bring this postcard to one of the CHAPS clinics listed below 
and you will receive light refreshments while participating in 
a discussion about VMMC with a health worker at the clinic.  
You will also receive R100 for transport if you complete the 
discussion about VMMC with the health worker at the clinic.

If you would like to receive more information about VMMC, 
send a SMS or Please Call Me to 076 604 7082 and a trained 
VMMC counselor will call you back to answer any questions 
you may have. 

CHAPS clinics in Soweto where you may bring the postcard 
to include:
 
•	 Chiawelo CHC: Open Monday to Friday
•	 Diepkloof Clinic: Open Wednesdays 
•	 Ikwezi Clinic: Open Monday to Friday
•	 Itereleng Clinic: Open Fridays
  
*You must be a male and at least 18 years old to redeem this 
voucher
*The offer on this postcard expires on 29 August 2014
   
This postcard is part of a research project examining 
individuals’ VMMC decisions.
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Place sticker 
here
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CHAPS clinics provide voluntary 
medical male circumcision 
(VMMC) as part of standard HIV 
prevention services.   

Medical trials indicate 
that VMMC reduces 
HIV transmission by 
51% to 76%.

Are you 
tough 

enough?
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Bring this postcard to one of the CHAPS clinics listed below 
and you will receive light refreshments while participating in 
a discussion about VMMC with a health worker at the clinic.

If you would like to receive more information about VMMC, 
send a SMS or Please Call Me to 076 366 0498 and a trained 
VMMC counselor will call you back to answer any questions 
you may have.

CHAPS clinics in Soweto where you may bring the postcard 
to include:
 
•	 Chiawelo CHC: Open Monday to Friday
•	 Diepkloof Clinic: Open Wednesdays 
•	 Ikwezi Clinic: Open Monday to Friday
•	 Itereleng Clinic: Open Fridays
  
*You must be a male and at least 18 years old to redeem this 
voucher
*The offer on this postcard expires on 29 August 2014
   
This postcard is part of a research project examining 
individuals’ VMMC decisions.

E

Place sticker 
here
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CHAPS clinics provide voluntary 
medical male circumcision 
(VMMC) as part of standard HIV 
prevention services.  

Medical trials indicate 
that VMMC reduces 
HIV transmission by 
51% to 76%.

Are you 
tough 

enough?
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Bring this postcard to one of the CHAPS clinics listed below 
and you will receive refreshments while participating in a 
discussion about voluntary medical male circumcision (VMMC) 
with a health worker at the clinic. You will also receive R100 
for transport if you complete the discussion*.

If you would like to receive more information about VMMC, 
send a SMS or Please Call Me to 079 236 7587 and a trained 
VMMC counselor will call you back to answer any questions 
you may have. 
CHAPS clinics in Soweto where you may bring the postcard 
to include:
 
•	 Chiawelo CHC: Open Monday to Friday
•	 Diepkloof Clinic: Open Wednesdays 
•	 Ikwezi Clinic: Open Monday to Friday
•	 Itereleng Clinic: Open Fridays
  
*You must be a male and at least 18 years old to redeem this 
voucher
*The offer on this postcard expires on 29 August 2014
   
This postcard is part of a research project examining 
individuals’ VMMC decisions.
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Place sticker 
here
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