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Abstract

The introduction of risk-reducing technology can lead to unintended consequences, especially

when risk compensation can be one of potential operating mechanism to offset the positive

impact. For male circumcision, its preventive effect against HIV infection might diminish if

circumcised men engage in riskier sexual behaviors. The purpose of this study is to investigate

risk-compensating behavior after medical male circumcision in the long run. We randomly pro-

vided free male circumcision surgery to 2,667 adolescent male students at secondary schools in

Malawi and conducted long-term follow-up survey after about four years. We find that male

students who received the offer more intensively were 35 percent more likely to be infected

with HSV-2 than the other students, suggesting riskier sexual behavior after circumcision. Self-

reported sexual behavior, meanwhile, are showing little-to-no evidence of practicing riskier sex

after circumcision, except for the inconsistent use of condom.

(JEL: C93, I12, I18)

(Keywords: HIV/AIDS, STI, Male circumcision, Risk compensation, Malawi)
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1 Introduction

Medical male circumcision has been actively discussed as one of the most cost-effective HIV/AIDS

prevention strategies since three randomized control trial studies proved its protective effect against

female-to-male HIV transmission risk up to 60 percent (Auvert et al., 2005; Bailey et al., 2007; Gray

et al., 2007). Global health agencies did not hesitate to recommend scaling up male circumcision to

be a key component in national HIV/AIDS plan, especially for 14 African countries with low preva-

lence rate of male circumcision (WHO/UNAIDS, 2007). However, not only insufficient resources

but also one concern has played as critical obstacles to hider the scale-up of male circumcision. That

is risk compensation, which circumcised men may participate in riskier sexual behaviors if they per-

ceive reduction in infection risk following the procedure, and thus mitigate the direct preventive

effect of male circumcision (Cassell et al., 2006; Kalichman et al., 2007; Eaton and Kalichman,

2009).

Examining potential behavioral response has been the crucial component of numerous research

which aims to grasp the net impact of risk-reducing technology. As pioneered by Peltzman (1975),

the effect of technological improvements like seatbelt in transportation cannot be fully accounted for

without considering offsetting effects generated from consumers’ potential response to the change.

In this sense, medical male circumcision would not be that different case from that of seat belt

in transportation: possible increase in risky sexual behavior after the surgery may reduce the

magnitude of estimated benefit of male circumcision (Wilson et al., 2014).

In this paper, we aim to assess the long-term impacts of free medical male circumcision pro-

gram on sexual behaviors and infection with HIV and Herpes Simplex Virus Type 2 (HSV-2). We

targeted 2,667 adolescent male students at secondary schools in Malawi, who were going through

the critical period when most sexual debuts happen and attitudes toward safe or risky sex can form

and might sustain for several years (Shafii et al., 2007). This study exploits a unique panel dataset

which covers one of the longest follow-up periods, over four years after random provision of free

male circumcision surgery for students, which can provide most relevant evidence for policymakers

who are concerned about “long-term” consequence of scaling up male circumcision program. The

male circumcision program was a part of broader HIV/AIDS prevention program, which includes

HIV/AIDS education, male circumcision, and education support (cash transfers) for female stu-
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dents. The data for this study were collected from 33 secondary schools near Lilongwe in Malawi.

All students enrolled in grade 9 or 10 in 2011 were sampled for the study and followed for four

to five years. 124 classrooms randomly phased into two rounds of free male circumcision surgery

at our partner hospital. Students who were randomly assigned in the Round 1 offer group were

provided with more intensive treatment in terms of the length of validity period for surgery at the

hospital and transportation support compared to those students with Round 2 offer. Two follow-up

surveys were conducted, about one year and five years after baseline. Especially the 2nd follow-up

survey makes our dataset unique since it collected not only information on self-reported sexual

behavior but also blood test results for HIV and HSV-2 infection with such a high follow-up rate

(84.5 percent).

1.1 Literature Review

Here, although we aim to find empirical evidence of risk-compensating behaviors after male cir-

cumcision, theoretical predictions of the net impact are ambiguous; changes in sexual behavior to

be riskier or safer could either reinforce or offset their positive medical effects of male circumcision,

which can strictly reduce the HIV infection risk. To be specific, circumcised men might be more

likely to compensate their reduced risk of HIV infection by having unprotected sex or multiple

sexual relations. Alternatively, they could also engage in safer sexual behaviors, if the intervention

had an educational component or circumcised men are preferred by women with lower risk. In

addition, ex-ante risk type of a man also can play as one of important determinants explaining

selection into for medical male circumcision. For example, Chinkhumba et al. (2014) showed that

men who practiced safe sex were more likely to get circumcised. Thus, if most circumcision is driven

by a preference for safe behavior ex-ante, we are likely to find little evidence of risk compensation

due to continued safe sexual behavior even after surgery.

This ambiguity has made researchers argue that measuring true impact of scaling up of male

circumcision cannot be done without accounting for potential risk-compensating behavior (Cas-

sell et al., 2006). Three seminal randomized control trials and their posttrial studies empirically

examined the behavioral response to male circumcision, but they suggest insufficient evidence to

conclude the existence of behavioral disinhibition. First, the three RCT studies assessed changes

in sexual behavior in addition to HIV infection up to two years after circumcision, but dispropor-
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tionate increase in risky sexual behavior among circumcised men was found only in a few measures.

For example, the study in South Africa found circumcised men were more likely to have larger

number of sexual contacts compared to the uncircumcised, out of five sexual behavior indicators

(Auvert et al., 2005)1. In the Kenya trial, fewer circumcised men responded that they used con-

dom consistently than uncircumcised men did at the final visit in 24 months (Bailey et al., 2007)2.

Nested studies based on the RCT in Kenya (Mattson et al., 2008; Wilson et al., 2014) and posttrial

studies after the trial closure in Uganda (Gray et al., 2012; Kong et al., 2012) also conclude that

no compelling evidence of increased risky sexual behavior among circumcised men was found. It

is notable that Mattson et al. (2008) additionally diagnosed STI incidence (gonorrhea, chlamydia,

or trichomoniasis) among participants in the nested study, but they could not find any significant

differences in the incidence of those STIs between circumcised and uncircumcised men. However,

we also need to know that intensive VCT and HIV education in the Kenyan trial substantially

reduced risky sexual behaviors of both circumcised and uncircumcised men throughout all the

follow-up visits, which suggests the trajectory of participants’ sexual behavior can be dependent

on the context of the program settings (Mattson et al., 2008). More recently, economists delve into

risk compensation pertinent to male circumcision by focusing on differential behavioral responses

depending on prior beliefs or risk type. Wilson et al. (2014), also using a nested study in the trial

in Kenya, examined behavioral responses after the random offer of male circumcision, differentially

by prior beliefs on the protective effect of male circumcision at baseline which they presume to be

exogenous. In contrast, Godlonton et al. (2016) stratified on participants’ circumcision status and

randomly provided information about the protective effect of male circumcision on HIV infection,

which would lead to asymmetric behavioral responses depending on newly acquired information on

one’s risk type. The findings about risk compensation from the both are consistent with previous

studies in general. Wilson et al. (2014) suggest that circumcised men with ex-ante belief about the

efficacy of male circumcision did not practice riskier sex after the surgery. Godlonton et al. (2016)

also find that circumcised men were not more likely to engage in riskier sex after learning that they

1The five measures are at least one sexual contact without a condom, being married or living as married, more
than one non-spousal partner, at least one sexual partnership with only one sexual contact, and more than five sexual
contacts.

2In the Kenya trial, the following sexual behavior variables were evaluated: unprotected intercourse with any
partner in the previous 6 months, last sexual relations with a casual partner, sexual abstinence in the last 6 months,
consistent condom use in the previous 6 months, and two or more partners in the previous 6 months.
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are low risk type, while uncircumcised men did reduce their risky sexual behavior.

Here, we need to notice two important limitations to the findings of previous studies. First, most

of previous studies followed participants up to 24 months, which can provide insufficient evidence

for “long-term” effect of male circumcision on risky sexual behavior. Although it is ambiguous when

circumcised men are more likely to practice risky sex after surgery, one can expect risky behaviors

might show up in the long run because the effect of education could persist only for a certain period

of time and then fade away. Furthermore, those findings using self-reported sexual behavior instead

of biomarker outcomes can be susceptible to potential misreporting of true behaviors. Numerous

studies point out that self-reported answers can be poor proxies for true attitudes toward private

and sensitive subjects like sexual activities in particular (Palen et al., 2008; Minnis et al., 2009)3.

To be specific, social pressure might work against true reporting, which leads to under-reporting of

unsafe sex and over-reporting of desirable behaviors.

In this sense, this study can provide the most relevant piece of evidence to many policymak-

ers’ essential question, “how much should we be concerned about risk compensation after male

circumcision program in the long run?”. In our unique experimental setting of secondary schools

in Malawi, exogenous variation in intensities of male circumcision interventions for two groups of

students allowed us to examine the causal impact of male circumcision program on HIV and HSV-2

infections as well as changes in sexual behavior in the long run. We, in this study, provide new

findings which are quite contrary to what previous study presented: male students who received

the free male circumcision offer during Round 1 were 35 percent more likely to be infected with

HSV-2 measured by IgG than students with the Round 2 offer, suggesting riskier sexual behavior

after circumcision. Self-reported sexual behavior, meanwhile, are showing little-to-no evidence of

practicing riskier sex after circumcision, except for the inconsistent use of condom. Our rather

striking new results can remind policymakers again of the importance of carefully designed pol-

icy: the introduction of risk-reducing technology like male circumcision can lead to unintended

consequences, especially when risk compensation can be one of main operating mechanism.

The paper proceeds as follows. We present our experimental design and data as well as back-

ground information on male circumcision in Malawi in Section 2. Section 3 shows the take-up of

3On the other hand, Clark et al. (2011) argue that self-reported accounts of sexual behavior within reported
relationship can act as reliable measure. Mattson et al. (2008) also point out a low degree of misreported sexual
behavior by showing the overall consistency of the self-reported answers with biomarker results.
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male circumcision in our program. Section 4 discusses the empirical strategy we employ. Results

are presented in Section 5, and Section 6 concludes.

2 Background, Experimental Design and Data

This section describes male circumcision in Malawi, our program setting and data collection.

2.1 Background: Male Circumcision in Malawi

In Malawi, ranked the ninth highest infection rate in the world, approximately 11 percent of

adults are living with HIV (UNAIDS, 2013). But prevalence of male circumcision in Malawi is

very low; although official estimate is 19% (MDHS, 2011), only fraction of it can meet the medical

standards because most male circumcision in Malawi has been conducted for cultural or religious

reasons using traditional methods which involve incomplete removal of the foreskin. Thus male

circumcision in Malawi may have limited benefits against female-to-male HIV transmission (Bengo

et al., 2010). With high potential for medical male circumcision to work as an effective strategy to

fight against HIV transmission, Malawi has become one of sixteen high priority countries for scale-up

of medical male circumcision (UNAIDS, 2013). But it was 2011 that the Malawi government finally

endorsed and included medical male circumcision as one of key pillars constituting its national HIV

prevention strategy (NAC, 2012). Religious and cultural context of male circumcision in Malawi

was the main reason, but a concern of behavioral changes also delayed the official endorsement of

medical male circumcision (Bengo et al., 2010).

2.2 Experimental Design

Our male circumcision program started in October 2011 for a sample of 3,974 male students

at 33 public secondary schools located in four rural districts in the catchment area of our partner

hospital in Lilongwe. Unlike previous studies which recruited sexually active young adults for

male circumcision, this study targeted secondary school students; in addition to allocating our

limited resources in one of the most cost-effective (school) setting for rapid scale-up of medical

male circumcision, we intended to focus on this population who were right at the formative years

for sexual and reproductive behavior. After collecting the list of enrolled students, we conducted
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baseline survey between October 2011 and May 2012. 3,974 adolescent boys, 74.4% of a total of

students in the school roll-call lists completed the survey. The baseline survey collected respondents’

demographic information, HIV knowledge, sexual behaviors, and friendship network. At the end

of the survey we conduct an experiment by giving students 10 kwacha and selling two condoms at

subsidized price 5 kwacha to measure a demand for safe sex4

After the baseline, we used a two-step randomization design; we randomize treatment across

and also within classes in order to measure not only direct but also peer effect of male circumcision

intervention5. Table 1 describes the experimental design of this study. We stratified 124 classes

at 33 schools by grade and assigned them into three groups (100% Treatment (Group 1), 50%

Treatment (Group 2 and 3), or No Treatment class (Group 4)), and we further randomly selected

half of the male students in the 50% Treatment class for treatment (Group 2). Right after baseline,

we provide each student in the treatment group (Group 1 and 2) with male circumcision offer. This

offer consists of male circumcision surgery free of charge at the assigned hospital, transportation

support and two complication check-ups (3-day and 1-week after surgery) at students’ school.

About transportation support, students can choose either direct pick-up service between schools

and the hospital or transportation voucher which can be reimbursed at the hospital. Enumerators

and the consent form explained partially protective effect of medical male circumcision against HIV

transmission using the results from three RCTs in South Africa, Uganda, and Kenya.

Due to limitations on administrative and financial capacity of our collaborating NGO and

hospital, the classes were phased into two treatment stages: a total of 1,972 male students in

Group 1 and 2 received free male circumcision offer during December 2011-June 2013 (Round 1

offer group ), and the remaining 2,002 students in Group 3 and 4 who were temporarily untreated

in Round 1 received the offer right after Round 1 until December 2013 (Round 2 offer group).

Those two stages differ in treatment intensity in terms of validity period and transportation support:

the validity period for Round 1 was almost a year longer than that of Round 2, and thus pick-up

services were provided for 76th times during Round 1 while 38th times during Round 2.

4A similar experiment conducted by Thornton (2008).
5This is to investigate the role of peer effects in the demand for male circumcision (Kim et al., 2016).
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2.3 Data

The main sample for our long-term study consists of 2,667 boys who were 9th and 10th grade at

baseline and were followed up to the 2nd follow-up survey. In addition, the sample of 3,974 male

students who were enrolled in 9th-11th grade at baseline and followed up to the 1st follow-up survey

will be analyzed to measure changes in short-term behavioral response.

2.3.1 Baseline and randomization balance

Table 2 reports summary statistics and randomization balance of 9th and 10th student at

baseline6. Columns from (1) to (4) in Table 2 present sample descriptive statistics, disaggregated

by treatment status. The average age of students was 16 years old and about 19 percent students

in the Round 1 offer group belong to circumcising ethnic groups. Students answered HIV/AIDS

related questions correctly in general, but just 64 percent were aware of the medical benefit of

male circumcision. Only 28 percent of adolescent boys in the Round 1 offer group answered they

ever had sex, which means this cohort was about to experience their sexual debut. Due to small

number of students who were sexually active, other measures of sexual behavior like indicator for

multiple partners in the past 12 months or STI experience are very small in magnitude. Lastly,

we can find low demand for condoms, less than one condom on average. Differences in a full set of

baseline characteristics across two treatment groups (Column (5)) are small in magnitude, and not

statistically significant in general except for HIV/AIDS Knowledge at the 10% significance level

(Column (6)). Furthermore, the p-value of joint F-test from regressing an indicator for Round 1

offer on a full set of socio-demographic baseline characteristic is 0.472, suggesting that we cannot

reject the null hypothesis that all the coefficients are jointly equal to zero. Thus we can rest assured

that randomization implemented for full sample (9-11th grade) was still effective for 9th-10th grade

students for this long-term study since we stratified classes by grade before randomization.

2.3.2 1st Follow-up Data

The first follow-up survey was conducted about a year after baseline between January and June

2013. This was conducted to measure short-run changes by our program in various dimensions

6Summary statistics and balance table for full sample at baseline (9-11th grade student) is presented in Table
A1.
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including attitudes toward HIV/AIDS and male circumcision, sexual behaviors, and demand for

condoms. This targeted a full sample of 9th-11th grade students at baseline, and 91.9% effective

survey rate was achieved by intensive home-visit surveys after the surveys at schools7. Table A1 in

Appendix presents summary statistics of students enrolled in 9th-11th grade at baseline, balance

check and the determinants of participation in the first follow-up survey.

Respondents in both Round 1 and 2 offer groups are balanced in general in the full study,

although five out of 18 baseline variables has statistically significant difference in sample means by

the offer status. About attrition, there is no differential likelihood of completing the first follow-up

survey across the circumcision offer (Column (6)), and further we show in Column (7) in Table A1

that the p-value of the interaction term between the treatment indicator and the baseline variable

within an individual regression of the offer dummy on two main effects and the interaction term.

This is to find any systemic attrition across offer status correlated with baseline characteristics,

and we cannot find any convincing evidence of it.

2.3.3 2nd Follow-up Data

The second follow-up survey was initiated in October 2015 about four years after baseline and

completed in August 2016. Since we started to find students from those schools where they were

enrolled, we targeted only 9th and 10th grade students at baseline, who were less likely to move to

another location than the older cohort, and thus could be tracked down most efficiently given our

limited resources. The 2nd follow-up survey was conducted either at schools, or at the respondent’s

home if he was not able to respond to the invitation to the school. We have achieved very high

follow-up rate, 84.5 percent, which is 2,254 out of 2,667 9th and 10th grade students. (as of July

16th).

We conduct the same tests for attrition for the 2nd follow-up survey as we did for the 1st follow-

up, and cannot find any convincing evidence of systemic attrition between two groups: there is no

differential attrition across the circumcision offers in Round 1 or Round 2, and most of p-values of

interaction terms (15 out of 18) are not lower than any conventional level of statistical significance

(Column 7, Table 2).

767.9% participated in the school follow-up survey. We implemented an intensive home visit-up survey targeting
randomly selected 15% from attrition sample, which gives a sample weight 6.67 for them. The home survey follow-up
rate was 74.9%, which makes the effective survey rate 91.9% (Baird et al., 2011).
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The 2nd follow-up survey included not only the same questions on sexual behavior as asked at

baseline and the 1st follow-up, but we also evaluated biomarkers (HIV and HSV-2) and two sexual

behaviors using the item count technique. We include both measures to provide unbiased estimates

on risk compensation by avoiding potential measurement error in self-reported sexual behaviors. To

be specific, we have chosen HSV-2 as our main outcome for STI in addition to HIV because recent

literature studying adolescent students consider it as an ideal biomarker of risky sexual behavior

for the following two reasons (Duflo et al., 2015; Baird et al., 2012).

First, although male circumcision also can be effective in preventing HSV-2 incidence by about

25 percent (Tobian et al., 2009), HSV-2 can still truthfully reflect changes in sexual behavior

because it is rarely transmitted other than sexual contacts (Smith and Robinson, 2002). Secondly,

as Duflo et al. (2015) and Baird et al. (2012) did, our pilot program found that HSV-2 infections

occurred at a relatively high rate in our study sample compared to other STIs8, and thus we are

less concerned about statistical power to discern differential prevalence rate between two groups.

HSV-2 prevalence among respondents was measured at the end of survey by using two kinds of

blood test kit detecting IgG and IgM antibodies, respectively. IgG can act as a permanent marker

of HSV-2 infection happened at any point during lifetime because IgG appears soon after infection

and stays in the blood for life (Obasi et al., 1999). On the contrary, IgM positive means one

has recently contracted HSV-2, but the antibody may disappear thereafter and thus it may give

deceptive testing results (Workowski and Bolan, 2015). Therefore, we use HSV2 blood test results

using IgG as our primary outcome. Compliance rates for HIV and HSV-2 testing are very high, 90

percent of Round 1 Offer group and 90.7 percent of Round 2 Offer group, and we cannot find any

statistically significant difference in baseline characteristics between two groups of students who

chose to proceed with the testing. (not reported)

Lastly, we added two more sexual behavior questions using the item count technique (ICT) in

the 2nd follow-up survey. Ever since originally proposed by Miller (1984), this survey technique is

used to account for potential measurement error in self-reported responses. Although this method

is yet extensively used in economics literature, several studies were successful in eliciting truthful

answers on sensitive subjects (Coutts and Jann, 2011; Coffman et al., 2013). The key feature of the

8Mattson et al. (2008) used Chlamydia, Gonorrhea, Trichomonas Vaginalis and HIV as their main outcomes for
STIs, but the prevalence rates were all less than 5 percent.
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ICT is that respondents report the total number of true statements in the question that may include

a sensitive item instead of directly endorsing it. By randomly providing two sets of questions, one

only with non-sensitive items and the other one with extra statement of our interest, we can figure

out the base rate estimate for the item by having the difference in the sample means of the two

groups. In this study, we have two questions using the ICT, and those two sensitive statements are

“I think I have to use a condom in case of sex with somebody that I do not know well” and “I had

sex with more than two people in last 12 months”.

3 Take-up of Medical Male Circumcision

To measure the take-up of male circumcision in our study, we use two sources of data: the hospital

data and the 2nd follow-up survey data. Our partner hospital kept records of students who got

circumcised during Round 1 and 2 with the information on types of transportation support a patient

used (pick-up buses or voucher) and complication check-up status after the surgery. We also asked

a student if he has been circumcised at each survey, and additionally about the timing of male

circumcision at the 2nd follow-up survey. This program was quite successful in terms of promoting

medical male: 515 and 126 students got circumcised at our partner hospital during Round 1 and 2,

respectively. The take-up rate for Round 1 offer group is 20.5 percent and 11.9 percent for Round 2

offer group. Conditional on participation in the 2nd follow-up survey, Table 3 presents the take-up

of male circumcision at the hospital and self-reported circumcision status disaggregated by random

assignment of two rounds of offer. In Panel A, the take-up rate for the Round 1 offer group during

Round 1 was 19.5 percent, while the rate for the Round 2 offer group during Round 1 was just 5

percent. This confirms that our intervention of free circumcision with transportation support was

quite successful to boost the take-up among treated students during Round 1.

In Figure 1 (1), we can find how medical male circumcision take-up rates changed over time

by the offer group conditional on retention at the 2nd follow-up. Since we provided free male

circumcision offer more intensively during Round 1 in terms of the length of validity period and the

number of pick-up services, we can find that considerable difference in the take-up rates between the

two groups (about 9 percentage point) remained even at the end of Round 2. Furthermore, when

we measure the length of protective periods by male circumcision, it is estimated that students who
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had the Round 1 offer had benefited from male circumcision about five months more on average,

than students with the Round 2 offer had. Conditional on circumcision, circumcised students in

the Round 1 offer group had enjoyed about nine more months of protection period compared to

those students in the Round 2 offer group. (not reported)

In Figure 1 (2), we plot cumulative prevalence rates of male circumcision among participants

at the 2nd follow-up survey using self-reported year and month of their circumcision. But we

need to interpret this with caution because a considerable number of circumcised respondents at

the hospital made mistakes in remembering the timing of their surgery (about 60 percent). The

gap in the prevalence rate between the two groups is merely about 4 percentage point at the

2nd follow-up survey, which is less than the half of the difference measured at the end of Round

2 using the hospital data. But it is notable that there was a rapid catch-up of the Round 2

offer group during June-August 2014. This is very likely due to traditional male circumcisions

which usually take place during June and August every year (Bengo et al., 2010). And given that

traditional male circumcision conducted under unique cultural and religious context is associated

with partial removal of foreskin, we need to concentrate on the effect of our program, instead of

self-reported circumcision, to investigate the long-term effect of medical male circumcision on risky

sexual behavior and STIs.

4 Estimation Strategy

Estimating long-term effects of a program with phase-in design is challenging since one group

which was temporarily untreated would also receive the treatment eventually (Duflo et al., 2007).

However, we can still exploit our experimental design, which exogenously provided treatments with

different intensities to students depending on their random assignment into the Round 1 or Round

2 offer group. To capture the direct effect of being assigned to the Round 1 offer group we focus

on intent-to-treat estimates, and thus our preferred specification is

Yij = β0 + β1Round1Offerij + r′Xij + δj + εij (1)

We are interested in two kinds of outcome measures, Yij for student i in grade j: (i) biomarkers

for HIV and HSV-2 infection and (ii) self-reported sexual behaviors which include nine conventional
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measures, an experiment to measure demand for condoms and questions using the ICT. The variable

Round1Offerij indicates individual i’s assignment into the male circumcision offer in Round 1

regardless of being allocated to 100% or 50% treatment classroom. The main coefficient of interest

β1 captures the intent-to-treat effect of being selected into the male circumcision offer in Round

1 among adolescent boys in our experimental sample. Because the Round 1 offer was randomly

provided to students at baseline, the error term is uncorrelated with β1, allowing us to estimate the

causal effects of medical male circumcision offer in Round 1 on STIs and risky sexual behaviors.

Xij is a control vector that includes the following socio-demographic variables at baseline: age,

circumcising ethnicity, Muslim (circumcising religion), orphan status, parents’ education, parents’

job, household assets, and school type. We also include grade fixed effects, δj , in all specifications

since the randomization was implemented within grade. Robust standard errors are clustered at

the classroom level.

5 Results

In this section, we first assess the change in HSV-2 and HIV infection, and then further investigate

changes in risky sexual behaviors to explain those biomarker results.

5.1 Biomarker Outcomes

Our biomarker outcomes are prevalence of HIV and HSV-2 about four years after baseline.

These results are presented in Table 4. Column (1)-(3) show the estimated program effects on our

main outcome, infection with HSV-2 measured by IgG, and Column (4)-(6) and (7)-(9) show the

other two measures, HIV infection and HSV-2 infection detected by IgM. First, it is notable that

the prevalence of HSV-2 is not negligible, 9.1 percent among 1,128 students in the Round 2 offer

group who were 9th or 10th grade at baseline with complete follow-up at the 2nd survey. In Column

(2), our preferred specification, the free male circumcision program with transportation support

increased HSV-2 prevalence by 3.2 percentage point at the 5 percent significance level for those

students who received the intervention in Round 1, a 35 percent increase compared to the Round

2 offer group. Secondly, in Column (4)-(6) Table 4, our sample showed very low HIV prevalence,

seven of 1,126 in Round 1 offer group (0.6 percent) and three of 1,128 students in the Round 2 (0.3
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percent) were diagnosed with HIV. It is extremely low rate of infection given that national estimate

of percentage of young men aged 15-24 who are living with HIV is 1.9 percent (MDHS, 2011). This

needs to be further investigated, but our sample seemed to have benefited from protective effect

of medical male circumcision. However, this very low prevalence makes our study underpowered

to detect statistical differences in the HIV infection, although HIV transmission is one of the most

relevant outcomes for policymakers who are concerned about unintended consequences following

the promotion of nationwide male circumcision. Lastly, Column (7)-(9) provide the result of the

impact of Round 1 offer on HSV-2 infection which was diagnosed by antibody IgM. Although we

can find 1.7 percentage point higher prevalence for students with the Round 1 offer compared to

Round 2 offer group at the 1% significance level (155 percent increase), we interpret this result as

only supplementary to the other biomarker results.

All in all, we have statistically significant result from HSV-2 prevalence measured by IgG, but

it is also notable that all the estimated coefficients on biomarker outcomes are positive despite

statistical insignificance on the estimate of HIV infection. This is a rather striking result since it

contradicts not only results from previous studies but also expectations of policymakers who wish

to expedite scaling up of medical male circumcision across African countries. We will discuss what

brings about this new evidence by examining changes in sexual behaviors and other heterogeneous

effects in Section 5.2.

5.2 Sexual Behavior Outcomes

In this section, we will investigate whether those biomarker results can be supported by differential

changes in sexual behaviors depending on the random offer.

5.2.1 Trend in Sexual Behaviors: From Baseline to the 2nd Follow-up

Before analyzing the regression results using the 2nd follow-up data, it is interesting to find out

how those two groups had changed their mean sexual behaviors from baseline to the 2nd follow-

up. In Figure 2, mean values of six sexual behavior variables are plotted at each survey by the

treatment group. In Panel (a), we can find that about 60 percent of students had experienced

their sexual debut by the time of the 2nd follow-up survey as the average age increases from 16

at baseline to 21 at the 2nd follow-up. And in Panel (b), we also can find substantial increase in
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the number of students who answered they were sexually active at the 2nd follow-up (more than

50 percent) compared to the rate at baseline (about 10 percent). The increase mostly happened

between the 1st and 2nd follow-up survey, which was after the Round 1 offer, so we can assume

that most STIs and HIV infection could happen during this period. Panel (c) suggests very small

fraction in our sample, less than 3 percent for both groups, had more than one sexual partner

in the past 12 months. Considering that we targeted adolescent boys while previous literature

focused on young adults, the indicator for having multiple sex partners in this setting might be

insufficient to be an ideal measure although this variable is one of most conventional measures in

the literature studying risky sexual behavior. The same logic also applies to the variable, ‘having

sex with non-marital partner’, because only about 5 percent of our sample was married at the time

of 2nd follow-up survey. In Panel (d), we report the mean trends of an indicator for inconsistent

use of condoms, which we assign one if one had not used condoms occasionally during three most

recent sexual contracts in the past 12 months. Both groups became more likely to use condoms

inconsistently, but we can see disproportionate increase among students in the Round 1 offer group.

Panel (e) present the mean trends for self-reported STI experience, and we can find that those rates

are lower than one percent, which is much lower than the prevalence of HSV-2 presented in the

previous section. This might be because symptoms were almost imperceptible to detect, or boys

were reluctant to reveal the experience. Lastly, Panel (f) reports the number of condoms purchased

by a respondent during the exercise at each survey.

In this study, it is notable that we do not see any declining trends in sexual behavior variables,

which are quite different movement compared to those presented in the studies in Kenya (Bailey et

al., 2007; Mattson et al., 2008). This might be because our younger cohort (16 vs. 20 in mean age)

just experienced their sexual debut and became more sexually active during this study period, or

because intensive counseling and HIV testing at each follow-up in Kenya could lead to declines in

risky sexual behaviors for both circumcised and uncircumcised men (Mattson et al., 2008).

5.2.2 Regression Analysis of Sexual Behaviors

In Table 5 Panel A, we present the coefficient estimates on nine sexual behavior items about one

year after baseline, using the 1st follow-up data. These estimate measure short-run impact of the

Round 1 offer on behavioral changes. Our results are comparable to those of previous literature
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which showed no risk compensation behavior: not only are the magnitudes of estimated average

behavioral response to the offer small but also statistically insignificant.

In Table 5 Panel B, we provide long-term results obtained from 2nd follow-up data. Although

the point estimates on inconsistent condom use and unprotected sex during last sex suggest about

a 3 percentage point increase in the likelihood of practicing risky sex among students with the

Round 1 offer at the 10% significance level, the other estimates are small in magnitude and not

statistically significant.

Column (1)-(3) Table 6 show the result from the exercise at each survey to measure demand

for condom. Both group increased their demand for condoms at the 2nd follow-up than the 1st

follow-up, but we could not find statistically significant difference in demand for condoms by the

offer status. Lastly, Column (4)-(9) provide the results from two questions using the ICT. Given

the random assignment of two different forms of survey for each intervention group, the interaction

term between Round 1 offer and the indicator for Type A survey which contains the sensitive item

of interest would capture the causal estimate of the likelihood of endorsing the extra statement

among Round 1 offer students compared to those with Round 2 offer. We can find statistically

significant estimate only on condom attitude in Column (5). This suggests that smaller fraction

of students with Round 1 offer, by 19.3 percentage point at the 5% significance level, endorsed the

sensitive item, “I think I have to use condom in case of a sex with somebody that you do not know

well.” Although this question using the ICT did not directly ask a respondent about his condom

use as did those questions to construct the indicator for inconsistent condom use in Column (7)

Table 5, the sign of the coefficient is negative, which corroborate riskier sexual behavior in terms

of condom use among Round 1 offer group.

6 Conclusion

Although medical male circumcision has drawn substantial attention as one of most effec-

tive HIV/AIDS prevention strategies, risk compensation has made numerous researchers reserve

their recommendation for scaling up medical circumcision targeting general male population across

African countries. We randomly provided two rounds of free male circumcision offer to adolescent

male students and tracked them down up to five years, enabling us to examine risk-compensating
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behavior after circumcision in the long run. We, in this study, provide rather contrary results

compared to most of previous literature, which concluded no or insufficient evidence of risk-

compensating behavior after circumcision based on self-reported risky sexual behavior. In this

study, we first provide long-term biomarker results of risky sexual behavior, which is arguably

robust to potential measurement error. We find that male students who received the offer more in-

tensively were 35 percent more likely to be infected with HSV-2 than the other students, suggesting

that fewer precautions among circumcised students may offset the positive medical effects. Self-

reported sexual behavior, meanwhile, are showing little-to-no evidence of practicing riskier sex after

circumcision, except for the inconsistent use of condom. Policymakers might need to reconsider

current male circumcision campaigns, especially if they did not adequately account for possible risk

compensation among circumcised men.
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Figures and Tables

Figures

Figure 1: Prevalence of Male Circumcision (Self-reported)
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Figure 2: Male Circumcision Take-up (Hospital Admin.)
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Figure 3: Comparison of Means of Self-reported Sexual Behavior at Baseline, 1st Follow-
up and 2nd Follow-up between Round 1 and Round 2 Offer Groups
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(d) Inconsistent condom use
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(e) Ever STD infected (self-reported)
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(f) Number of condoms purchased

Notes: For an indicator for inconsistent use of condoms, we assign one if one had not used condoms
occasionally during three most recent sexual contracts in the past 12 months.
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Tables

Table 1: Experimental Design

Assignment
Group

at Baseline
Classroom

Classification
Number of

Classes
Students

(9th-10th Grades)
Students

(9th-11th Grades)

Round 1 Offer G1 100% Treatment 41 861 1,293
G2

50% Treatment 41
481 679

Round 2 Offer G3 472 678
G4 No treatment 42 853 1,324

Total 124 2,667 3,974

Note: After stratifying 124 classrooms by grade, we randomly assigned classrooms into three groups: 100% (G1), 50% (G2
and G3) Treatment and No Treatment group (G4). Then, within 50% Treatment , only half of the students were randomly
assigned to treatment (G2). Round 1 Offer refers to the group G1 and G2 who received free male circumcision offer with
transportation support during Round 1, and Round 2 Offer applies to G3 and G4 students who had the offer during Round
2. The 2nd follow-up survey was conducted only for 9th and 10th grade students at baseline, while the 1st follow-up survey
targeted a full sample of 9th-11th grade students at baseline.

24



Table 2: Baseline Statistics (9th and 10th Grade) and Check for Balance and Attrition

Round 1 Offer Round 2 Offer Difference Balance Attrition
Mean SD Mean SD (R1-R2) p-value p-value

(1) (2) (3) (4) (5) (6) (7)

Panel A. Socio-demographic Characteristics
Age (Year) 16.176 (1.813) 16.172 (1.739) 0.004 0.925 0.776
Circumcising ethnicity 0.187 (0.390) 0.161 (0.367) 0.026 0.188 0.794
Muslim 0.072 (0.258) 0.052 (0.222) 0.020 0.109 0.217
Orphan 0.050 (0.218) 0.056 (0.230) -0.006 0.463 0.765
Father’s tertiary education 0.191 (0.393) 0.174 (0.379) 0.017 0.454 0.277
Mother’s tertiary education 0.063 (0.244) 0.072 (0.259) -0.009 0.475 0.469
Father’s white-collar job 0.245 (0.430) 0.240 (0.427) 0.005 0.808 0.700
Mother’s white-collar job 0.100 (0.300) 0.104 (0.306) -0.004 0.785 0.973
Household asset count (0-16) 7.394 (3.470) 7.272 (3.413) 0.122 0.737 0.211
Conventional schools 0.261 (0.439) 0.215 (0.411) 0.046 0.477 0.028

Panel B. HIV/AIDS Knowledge and Sexual Behavior
HIV/AIDS knowledge (0-20) 17.203 (1.805) 17.382 (1.693) -0.179 0.052 0.972
Belief in the efficacy of MC 0.640 (0.480) 0.671 (0.470) -0.031 0.231 0.616
Ever had sex 0.283 (0.451) 0.266 (0.442) 0.017 0.508 0.081
Sexually active 0.079 (0.270) 0.073 (0.261) 0.006 0.652 0.727
Multiple partners 0.013 (0.115) 0.011 (0.106) 0.002 0.652 0.435
Inconsistent use of condoms 0.034 (0.182) 0.044 (0.205) -0.010 0.182 0.878
Unprotected sex with recent partner 0.033 (0.178) 0.044 (0.205) -0.011 0.109 0.963
Number of condoms purchased 0.828 (1.582) 0.865 (1.606) -0.037 0.658 0.010

Observations 1,342 1,325

Note: This sample consists of 2,667 male students who were 9th and 10th grade when they completed the baseline survey. Stan-
dard deviations are in parenthesis. Circumcising ethnicity refers to a tribe of which more than 20 percent population reported
being circumcised in 2010 MDHS. HIV/AIDS knowledge is constructed by counting the correct answers from 20 HIV/AIDS related
questions. Inconsistent use of comdoms is an indicator which becomes one if the respondent did not use at least once during three
most recent sexual intercourses in the past 12 months. Number of condoms purchased measures the demand for condom from an
experiment in which we gave 10 kwacha and sold condoms. We test for the difference in each baseline variable across the treatment
group, and p-values from those separate regressions are presented in Column (6). In Column (7) we show that the p-value of the
interaction term between the treatment indicator and the baseline variable within an individual regression of the offer dummy on
two main effects and the interaction term.
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Table 3: Circumcised Students (by hospital data or self-report at survey)

Round 1 Offer Round 2 Offer
N=1,041 N=1,026

Number of
Students

Percent of
R1 Sample

Number of
Students

Percent of
R2 Sample

Panel A. Hospital Data
Surgery at Hospital during Round 1 or 2 231 20.5% 134 11.9%

Surgery at Hospital during Round 1 220 19.5% 56 5.0%
Surgery at Hospital during Round 2 11 1.0% 78 6.9%

Panel B. Self-report from Survey
Self-reported circumcised at Baseline 110 9.8% 111 9.8%
Self-reported circumcised at 1st Follow-up 258 22.9% 134 11.9%
Self-reported circumcised at the 2nd Follow-up 449 39.9% 407 36.1%

Note: Panel A and B are created based on the sample of 2,067 men who were interviewed at baseline and the 2nd follow-
up. Panel A shows the number of students who were circumcised at our partner hospital. Panel B presents the number of
students who self-reported that they were circumcised at the time of each survey.
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Table 4: The Effect of Round 1 Offer on Biomarker Results

Dependent vars.
HSV2 IgG Positive HIV Positive HSV2 IgM Positive

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Round 1 Offer 0.029 0.032** 0.031** 0.004 0.004 0.004 0.015** 0.017*** 0.017***
(0.018) (0.015) (0.015) (0.003) (0.003) (0.003) (0.006) (0.006) (0.006)

Socio-demographic controls No Yes Yes No Yes Yes No Yes Yes
Sexual behavior controls No No Yes No No Yes No No Yes
Observations 2,019 2,019 2,019 2,019 2,019 2,019 2,019 2,019 2,019
R2 0.002 0.028 0.033 0.001 0.004 0.006 0.003 0.011 0.014
Mean of Dep. Var.
(Round 2 Offer)

0.091 0.091 0.091 0.003 0.003 0.003 0.011 0.011 0.011

Note: Socio-demographic control includes age, circumcising ethnicity, Muslim (circumcising religion), orphan status, parents’ education, par-
ents’ job, household assets, and school type. Sexual behavior control includes sexual debut, sexually active, multiple partner, inconsistent use
of condom, unprotected sex with recent partner at baseline. *** p <0.01, ** p <0.05, * p <0.10
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Table 5: The Effect of Round 1 Offer on Self-reported Sexual Behavior

Dependent vars.
Ever had

sex
Age at

sexual debut
Sexually
active

Multiple
partners

(12 mon.)

Multiple
partners
(lifetime)

Non-marital
sex partner

Inconsistent
condom use

Unprotected
last sex

Ever STD
infected

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A. 1st Follow-up
Round 1 Offer -0.005 -0.357* -0.001 0.007 0.001 0.000 -0.014 -0.015 -0.001

(0.024) (0.201) (0.020) (0.009) (0.023) (0.000) (0.013) (0.013) (0.001)
Observations 2,819 905 2,819 2,819 2,819 2,819 2,816 2,819 2,818
R2 0.111 0.171 0.066 0.019 0.061 0.029 0.031 0.003
Mean of Dep. Var.
(Round 2 Offer)

0.370 16.141 0.158 0.019 0.200 0.000 0.062 0.060 0.001

Panel B. 2nd Follow-up
Round 1 Offer 0.036* -0.089 0.036 0.006 -0.013 -0.001 0.026* 0.024* 0.004

(0.021) (0.099) (0.024) (0.008) (0.024) (0.004) (0.013) (0.013) (0.003)
Observations 2,236 1,410 2,240 2,240 2,240 2,240 2,240 2,240 2,239
R2 0.067 0.114 0.062 0.007 0.038 0.007 0.047 0.047 0.008
Mean of Dep. Var.
(Round 2 Offer)

0.612 17.788 0.557 0.027 0.347 0.006 0.073 0.071 0.004

Note: All the specifications control for socio-demographic characteristics. *** p <0.01, ** p <0.05, * p <0.10
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Table 6: The Effect of Round 1 Offer on Sexual Behavior (Experiment and ICT)

Dependent vars.
Number of condoms purchased Condom attitude (ICT) Multiple partners (ICT)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A. 1st Follow-up
Round 1 Offer 0.029 0.068 0.054

(0.102) (0.095) (0.092)
Socio-demographic controls No Yes Yes
Sexual behavior controls No No Yes
Observations 2,799 2,799 2,799
R2 0.002 0.025 0.053
Mean of Dep. Var.
(Round 2 Offer)

1.037 1.037 1.037

Panel B. 2nd Follow-up
Round 1 Offer 0.172 0.184 0.172 0.119* 0.118* 0.120* 0.054 0.054 0.053

(0.129) (0.131) (0.128) (0.069) (0.069) (0.068) (0.066) (0.067) (0.067)
Type A 0.571*** 0.578*** 0.580*** 0.141* 0.146* 0.147*

(0.068) (0.069) (0.069) (0.083) (0.082) (0.083)
R1 Offer × Type A -0.189* -0.193* -0.197* -0.102 -0.103 -0.102

(0.107) (0.108) (0.107) (0.093) (0.094) (0.095)
Socio-demographic controls No Yes Yes No Yes Yes No Yes Yes
Sexual behavior controls No No Yes No No Yes No No Yes
Observations 2,237 2,237 2,237 2,236 2,236 2,236 2,237 2,237 2,237
R2 0.001 0.003 0.013 0.040 0.044 0.046 0.002 0.009 0.010
Mean of Dep. Var.
(Round 2 Offer)

1.509 1.509 1.509 1.810 1.810 1.810 2.170 2.170 2.170

Note: Column (1)-(3) provide the results from an experiment at the end of the survey we conducted by giving students 10 kwacha and selling two
condoms at subsidized price 5 kwacha (Thornton, 2008). For ICT outcomes, given the random assignment of two different forms of survey for each
intervention group, the interaction term between Round 1 offer and the indicator for Type A survey which contains the sensitive item of interest
would capture the causal estimate of the likelihood of endorsing the extra statement among Round 1 offer students compared to those with Round
2 offer. Socio-demographic control includes age, circumcising ethnicity, Muslim (circumcising religion), orphan status, parents’ education, parents’
job, household assets, and school type. Sexual behavior control includes sexual debut, sexually active, multiple partner, inconsistent use of condom,
unprotected sex with recent partner at baseline. *** p <0.01, ** p <0.05, * p <0.10
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A1. Baseline Statistics (9th and 11th Grade) and Check for Balance and Attrition

Round 1 Offer Round 2 Offer Difference Balance Attrition
Mean SD Mean SD (R1-R2) p-value p-value

(1) (2) (3) (4) (5) (6) (7)

Panel A. Socio-demographic Characteristics
Age (Year) 16.569 (1.883) 16.730 (1.998) -0.161 0.238 0.524
Circumcising ethnicity 0.186 (0.389) 0.153 (0.360) 0.033 0.040 0.967
Muslim 0.071 (0.257) 0.050 (0.218) 0.021 0.023 0.138
Orphan 0.055 (0.229) 0.061 (0.240) -0.006 0.438 0.660
Father’s tertiary education 0.183 (0.387) 0.177 (0.382) 0.006 0.735 0.799
Mother’s tertiary education 0.067 (0.250) 0.070 (0.255) -0.003 0.776 0.349
Father’s white-collar job 0.252 (0.434) 0.227 (0.419) 0.025 0.158 0.488
Mother’s white-collar job 0.095 (0.294) 0.097 (0.297) -0.002 0.850 0.974
Household asset count (0-16) 7.497 (3.463) 7.253 (3.458) 0.244 0.409 0.560
Conventional schools 0.241 (0.428) 0.243 (0.429) -0.002 0.969 0.065

Panel B. HIV/AIDS Knowledge and Sexual Behavior
HIV/AIDS knowledge (0-20) 17.276 (1.799) 17.355 (1.739) -0.079 0.326 0.820
Belief in the efficacy of MC 0.641 (0.480) 0.658 (0.475) -0.017 0.377 0.605
Ever had sex 0.305 (0.460) 0.308 (0.462) -0.003 0.907 0.166
Sexually active 0.085 (0.279) 0.097 (0.297) -0.012 0.318 0.745
Multiple partners 0.016 (0.126) 0.013 (0.113) 0.003 0.432 0.475
Inconsistent use of condoms 0.035 (0.185) 0.047 (0.212) -0.012 0.061 0.587
Unprotected sex with recent partner 0.033 (0.179) 0.044 (0.206) -0.011 0.043 0.557
Number of condoms purchased 0.794 (1.563) 0.938 (1.672) -0.144 0.056 0.468

Observations 1972 2002

Note: This sample consists of 3,974 male students who were 9th and 10th grade when they completed the baseline survey. Stan-
dard deviations are in parenthesis. Circumcising ethnicity refers to a tribe of which more than 20 percent population reported
being circumcised in 2010 MDHS. HIV/AIDS knowledge is constructed by counting the correct answers from 20 HIV/AIDS related
questions. Inconsistent use of comdoms is an indicator which becomes one if the respondent did not use at least once during three
most recent sexual intercourses in the past 12 months. Number of condoms purchased measures the demand for condom from an
experiment in which we gave 10 kwacha and sold condoms. We test for the difference in each baseline variable across the treatment
group, and p-values from those separate regressions are presented in Column (6). In Column (7) we show that the p-value of the
interaction term between the treatment indicator and the baseline variable within an individual regression of the offer dummy on
two main effects and the interaction term.
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on Three Technologies Influential in the Evolution of Civilization

Working
Paper

09-07 Ji Hong KIM G20: Global Imbalance and Financial Crisis

Working
Paper

09-08 Ji Hong KIM National Competitiveness in the Globalized Era

Working
Paper

09-09
Hao Jiang

Woochan Kim
Ramesh K. S. Rao

Contract Heterogeneity, Operating Shortfalls, and Corporate Cash Holdings

Working
Paper

09-10 Man CHO Home Price Cycles: A Tale of Two Countries

Working
Paper

09-11 Dongcul CHO The Republic of Korea’s Economy in the Swirl of Global Crisis

Working
Paper

09-12 Dongcul CHO House Prices in ASEAN+3: Recent Trends and Inter-Dependence

Working
Paper

09-13
Seung-Joo LEE
Eun-Hyung LEE

Case Study of POSCO -
Analysis of its Growth Strategy and Key Success Factors

* The above papers are available at KDI School Website  <http://www.kdischool.ac.kr/new/eng/faculty/working.jsp>.
You may get additional copy of the documents by downloading it using the Acrobat Reader.



Working Paper Series

Category Serial # Author Title

Working
Paper

09-14
Woochan KIM
Taeyoon SUNG
Shang-Jin WEI

The Value of Foreign Blockholder Activism:
Which Home Country Governance Characteristics Matter?

Working
Paper

09-15 Joon-Kyung KIM Post-Crisis Corporate Reform and Internal Capital Markets in Chaebols

Working
Paper

09-16 Jin PARK Lessons from SOE Management and Privatization in Korea

Working
Paper

09-17 Tae Hee CHOI Implied Cost of Equity Capital, Firm Valuation, and Firm Characteristics

Working
Paper

09-18 Kwon JUNG
Are Entrepreneurs and Managers Different?

Values and Ethical Perceptions of Entrepreneurs and Managers

Working
Paper

09-19 Seongwuk MOON When Does a Firm Seek External Knowledge? Limitations of External Knowledge

Working
Paper

09-20 Seongwuk MOON Earnings Inequality within a Firm: Evidence from a Korean Insurance Company

Working
Paper

09-21 Jaeun SHIN Health Care Reforms in South Korea: What Consequences in Financing?

Working
Paper

09-22 Younguck KANG
Demand Analysis of Public Education: A Quest for New Public Education System for

Next Generation

Working
Paper

09-23
Seong-Ho CHO

Jinsoo LEE
Valuation and Underpricing of IPOs in Korea

Working
Paper

09-24 Seong-Ho CHO Kumho Asiana’s LBO Takeover on Korea Express

Working
Paper

10-01
Yun-Yeong KIM

Jinsoo LEE
Identification of Momentum and Disposition Effects Through Asset Return Volatility

Working
Paper

10-02 Kwon JUNG
Four Faces of Silver Consumers:

A Typology, Their Aspirations, and Life Satisfaction of Older Korean Consumers

Working
Paper

10-03
Jinsoo LEE

Seongwuk MOON
Corporate Governance and

International Portfolio Investment in Equities

Working
Paper

10-04 Jinsoo LEE Global Convergence in Tobin’s Q Ratios

Working
Paper

10-05 Seongwuk MOON
Competition, Capability Buildup and Innovation: The Role of Exogenous Intra-firm

Revenue Sharing

Working
Paper

10-06 Kwon JUNG Credit Card Usage Behaviors among Elderly Korean Consumers

Working
Paper

10-07
Yu-Sang CHANG

Jinsoo LEE
Forecasting Road Fatalities by the Use of Kinked Experience Curve

Working
Paper

10-08 Man CHO Securitization and Asset Price Cycle: Causality and Post-Crisis Policy Reform

Working
Paper

10-09
Man CHO
Insik MIN

Asset Market Correlation and Stress Testing: Cases for Housing and Stock Markets

Working
Paper

10-10
Yu-Sang CHANG

Jinsoo LEE
Is Forecasting Future Suicide Rates Possible?

- Application of the Experience Curve -

Working
Paper

10-11 Seongwuk MOON
What Determines the Openness of Korean Manufacturing Firms to External

Knowledge?

Working
Paper

10-12
Joong Ho HAN

Kwangwoo PARK
George PENNACCHI

Corporate Taxes and Securitization

Working
Paper

10-13 Younguck KANG Housing Policy of Korea: Old Paradigm, New Approach

Working
Paper

10-14 Il Chong NAM A Proposal to Reform the Korean CBP Market

Working
Paper

10-15 Younguck KANG
Balanced Regional Growth Strategy based on the Economies of Agglomeration:

the Other Side of Story

Working
Paper

10-16 Joong Ho HAN CEO Equity versus Inside Debt Holdings and Private Debt Contracting

* The above papers are available at KDI School Website  <http://www.kdischool.ac.kr/new/eng/faculty/working.jsp>.
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Working Paper Series
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Working
Paper

11-01
Yeon-Koo CHE

Rajiv SETHI
Economic Consequences of Speculative Side Bets:

The Case of Naked Credit Default Swaps

Working
Paper

11-02
Tae Hee CHOI

Martina SIPKOVA
Business Ethics in the Czech Republic

Working
Paper

11-03
Sunwoo HWANG

Woochan KIM
Anti-Takeover Charter Amendments and Managerial Entrenchment: Evidence from

Korea

Working
Paper

11-04
Yu Sang CHANG

Jinsoo LEE
Yun Seok JUNG

The Speed and Impact of a New Technology Diffusion in Organ Transplantation:
A Case Study Approach

Working
Paper

11-05
Jin PARK
Jiwon LEE

The Direction of Inter-Korean Cooperation Fund
Based on ODA Standard

Working
Paper

11-06 Woochan KIM Korea Investment Corporation: Its Origin and Evolution

Working
Paper

11-07 Seung-Joo LEE
Dynamic Capabilities at Samsung Electronics:

Analysis of its Growth Strategy in Semiconductors

Working
Paper

11-08 Joong Ho HAN Deposit Insurance and Industrial Volatility

Working
Paper

11-09 Dong-Young KIM
Transformation from Conflict to Collaboration through Multistakeholder Process:

Shihwa Sustainable Development Committee in Korea

Working
Paper

11-10 Seongwuk MOON
How will Openness to External Knowledge Impact Service Innovation? Evidence from

Korean Service Sector

Working
Paper

11-11 Jin PARK
Korea’s Technical Assistance for Better Governance:

A Case Study in Indonesia

Working
Paper

12-01 Seongwuk MOON
How Did Korea Catch Up with Developed Countries in DRAM Industry? The Role of

Public Sector in Demand Creation: PART 1

Working
Paper

12-02
Yong S. Lee

Young U. Kang
Hun J Park

The Workplace Ethics of Public Servants in Developing Countries

Working
Paper

12-03 Ji-Hong KIM Deposit Insurance System in Korea and Reform

Working
Paper

12-04
Yu Sang Chang

Jinsoo Lee
Yun Seok Jung

Technology Improvement Rates of Knowledge Industries following Moore’s Law?
-An Empirical Study of Microprocessor, Mobile Cellular, and Genome Sequencing

Technologies-

Working
Paper

12-05 Man Cho Contagious Real Estate Cycles: Causes, Consequences, and Policy Implications

Working
Paper

12-06
Younguck KANG
Dhani Setvawan

INTERGOVERNMENTAL TRANSFER AND THE FLYPAPER EFFECT
– Evidence from Municipalities/Regencies in Indonesia –

Working
Paper

12-07 Younguck KANG
Civil Petitions and Appeals in Korea

: Investigating Rhetoric and Institutional settings

Working
Paper

12-08
Yu Sang Chang

Jinsoo Lee
Alternative Projection of the World Energy Consumption

-in Comparison with the 2010 International Energy Outlook

Working
Paper

12-09 Hyeok Jeong The Price of Experience

Working
Paper

12-10 Hyeok Jeong Complementarity and Transition to Modern Economic Growth

Working
Paper

13-01
Yu Sang CHANG

Jinsoo LEE
Hyuk Ju KWON

When Will the Millennium Development Goal on Infant Mortality Rate Be Realized?
- Projections for 21 OECD Countries through 2050-

Working
Paper

13-02 Yoon-Ha Yoo
Stronger Property Rights Enforcement Does Not Hurt Social Welfare

-A Comment on Gonzalez’ “Effective Property Rights, Conflict and Growth (JET,
2007)”-

Working
Paper

13-03
Yu Sang CHANG
Changyong CHOI

Will the Stop TB Partnership Targets on TB Control be Realized on Schedule?
- Projection of Future Incidence, Prevalence and Death Rates -

Working
Paper

13-04
Yu Sang CHANG
Changyong CHOI

Can We Predict Long-Term Future Crime Rates?
– Projection of Crime Rates through 2030 for Individual States in the U.S. –

* The above papers are available at KDI School Website  <http://www.kdischool.ac.kr/new/eng/faculty/working.jsp>.
You may get additional copy of the documents by downloading it using the Acrobat Reader.



Working Paper Series

Category Serial # Author Title

Working
Paper

13-05 Chrysostomos Tabakis Free-Trade Areas and Special Protection

Working
Paper

13-06 Hyeok Jeong Dynamics of Firms and Trade in General Equilibrium

Working
Paper

13-07 Hyeok Jeong Testing Solow's Implications on the Effective Development Policy

Working
Paper

13-08 Jaeun SHIN Long-Term Care Insurance and Health Care Financing in South Korea

Working
Paper

13-09 Ilchong Nam
Investment Incentives for Nuclear Generators and Competition in the Electricity Market

of Korea

Working
Paper

13-10 Ilchong Nam Market Structure of the Nuclear Power Industry in Korea and Incentives of Major Firms

Working
Paper

13-11 Ji Hong KIM Global Imbalances

Working
Paper

14-01 Woochan KIM When Heirs Become Major Shareholders

Working
Paper

14-02 Chrysostomos Tabakis Antidumping Echoing

Working
Paper

14-03 Ju Ho Lee
Is Korea Number One in Human Capital Accumulation?:

Education Bubble Formation and its Labor Market Evidence

Working
Paper

14-04 Chrysostomos Tabakis Regionalism and Con ict: Peace Creation and Peace Diversion

Working
Paper

14-05 Ju Ho Lee
Making Education Reform Happen:

Removal of Education Bubble through Education Diversification

Working
Paper

14-06 Sung Joon Paik
Pre-employment VET Investment Strategy in Developing Countries

- Based on the Experiences of Korea -

Working
Paper

14-07
Ju Ho Lee

Josh Sung-Chang Ryoo
Sam-Ho Lee

From Multiple Choices to Performance Assessment:
Theory, Practice, and Strategy

Working
Paper

14-08 Sung Joon Paik
Changes in the effect of education on the earnings differentials between men and

women in Korea (1990-2010)

Working
Paper

14-09 Shun Wang
Social Capital and Rotating Labor Associations:

Evidence from China

Working
Paper

14-10 Hun Joo Park
Recasting the North Korean Problem:

Towards Critically Rethinking about the Perennial Crisis of the Amoral Family State
and How to Resolve It

Working
Paper

14-11 Yooncheong Cho  Justice, Dissatisfaction, and Public Confidence in the E-Governance)

Working
Paper

14-12 Shun Wang The Long-Term Consequences of Family Class Origins in Urban China

Working
Paper

14-13 Jisun Baek Effect of High-speed Train Introduction on Consumer Welfare

Working
Paper

14-14 Jisun Baek Effect of High Speed Trains on Passenger Travel: Evidence from Korea

Working
Paper

15-01 Tae-Hee Choi Governance and Business Ethics - An International Analysis

Working
Paper

15-02 Jisun Baek
The Impact of Improved Passenger Transport System on Manufacturing Plant

Productivity

Working
Paper

15-03 Shun Wang
The Unintended Long-term Consequences of Mao’s Mass Send-Down Movement:

Marriage, Social Network, and Happiness

Working
Paper

15-04 Changyong Choi
Information and Communication Technology and the Authoritarian Regime:

A Case Study of North Korea

Working
Paper

15-05
Wonhyuk Lim

William P. Mako
AIIB Business Strategy Decisions:

 What Can It Do Differently to Make a Difference?

* The above papers are available at KDI School Website  <http://www.kdischool.ac.kr/new/eng/faculty/working.jsp>.
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Working Paper Series

Category Serial # Author Title

Working
Paper

15-06

Ju-Ho Lee
Kiwan Kim

Song-Chang Hong
JeeHee Yoon

Can Bureaucrats Stimulate High-Risk High-Payoff Research?

Working
Paper

15-07 Seulki Choi Geographical Proximity with Elderly Parents of Korean Married Women in 30-40s

Working
Paper

15-08 Taejun Lee
An Analysis of Retirement Financial Service Providers' Approach to Using Websites to

Augment Consumer Financial Acumen

Working
Paper

15-09 Sung Joon Paik Education and Inclusive Growth – Korean Experience

Working
Paper

15-10 Sung Joon Paik Policies to Attract High Quality Foreign Students into Korea

Working
Paper

15-11
Changyong Choi

June Mi Kang
한·중 ODA 전략 비교 분석: 지식공유사업(KSP) 사례연구

Working
Paper

15-12
WooRam Park

Jisun Baek
Firm’s Employment Adjustment in Response to Labor Regulation

Working
Paper

15-13
Jisun Baek

WooRam Park
Higher Education, Productivity Revelation and Performance Pay Jobs

Working
Paper

15-14 Sung Joon Paik 고급 두뇌인력 네트워크 구축ㆍ활용 정책 - 국제 사례 분석

Working
Paper

15-15
Sunme Lee

Yooncheong Cho
Exploring Utility, Attitude, Intention to Use, Satisfaction, and Loyalty in B2C/P2P Car-

Sharing Economy

Working
Paper

15-16 Chrysostomos Tabakis Endogenous Sequencing of Tariff Decisions

Working
Paper

15-17 Tae Hee Choi Business Ethics - Evidence from Korea

Working
Paper

16-01
Hyeok Jeong

Ju-Ho Lee
Korea’s Age-Skill Profile from PIAAC: Features and Puzzles

Working
Paper

16-02

M. Jae Moon
Ju-Ho Lee
Jin Park

Jieun Chung
Jung Hee Choi

Skills and Wages of Public Employees
Investigating Korean Bureaucracy through PIAAC

Working
Paper

16-03 Taejun Lee
The Role of Psychological Processing and Government-Public Relationship in

Managing the Public’s Communicative Actions of Problem-Solving

Working
Paper

16-04
Shun Wang
Wenia Zhou

Do Siblings Make Us Happy?

Working
Paper

16-05

Junghee Choi
Booyuel Kim

Ju-Ho Lee
Yoonsoo Park

The Impact of Project-Based Learning on Teacher Self-efficacy

Working
Paper

16-06
Hun Joo Park
In Wan Cho

Glocalization, Brain Circulation, and Networks: Towards A Fresh Conceptual
Framework for Open Human Resource Development System in South Korea

Working
Paper

16-07
Changyong Choi
Balazs Szalontai

Economic Reform and Export-Oriented Industrialization: An Applicable Model for
LDCs?

Working
Paper

16-10

Jaehyun Jung
Booyuel Kim

Hyuncheol Bryant Kim
Cristian Pop-Eleches

Long-term Effects of Male Circumcision on Risky Sexual Behaviors and STD
Infections: vidence from Malawian Schools
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