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Abstract

To date most studies of the impact of school-based sex education have focused

either on specific, local interventions or experiences at a national level. In this

paper, we use a new cross-country dataset to explore the extent to which laws

on sex education affect teenage pregnancy rates in developed countries. We

find some evidence that laws mandating sex education in schools are associ-

ated with higher rates of teenage fertility. Parental opt out laws may minimise

adverse effects of sex education mandates for younger teens. The estimated

effects of mandatory sex education are robust to some but not all of our specifi-

cations designed to tease out causality. Taken together, changes in national

laws relating to sexual health are unable to explain the significant declines in

teenage pregnancy rates, which have been observed in many developed coun-

tries in recent years.
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1 | INTRODUCTION AND MOTIVATION

Since about 2007, many developed countries have experienced striking falls in rates of teenage births and abortions.
Why these falls should have been experienced in so many countries at the same time remains a puzzle. One potential
explanation is that public policy interventions in the areas of sex education and related sexual health services have
played a significant role. An alternative possibility is that reductions in teen pregnancy are the result of some other,
more general, social phenomenon that has, perhaps indirectly, affected sexual behaviour amongst young people.

Reducing rates of adolescent pregnancy is viewed as an important policy outcome in many countries partly because
of the high economic cost that early childbearing can cause both for the teenagers and their offspring but also for wider
society. Teen pregnancies that result in abortions create direct healthcare costs while there is evidence that teenage
childbearing is associated with adverse health, educational and economic outcomes of both adolescent mothers (see,
e.g., Social Exclusion Unit, 1999; Paronjothy, Broughton, Adappa, & Fone, 2009; Fletcher & Wolfe, 2009), fathers
(Fletcher & Wolfe, 2012) and the offspring of adolescent parents (Hoffman & Maynard, 2008). It should be noted that
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whether or not adolescent childbearing is the causal factor in these costs remains controversial. Rather, it is possible
that some of the adverse effects are caused by underlying social disadvantage which in turn raises the likelihood of early
childbearing (Diaz & Fiel, 2016).

An understanding of the roots of trends in teenage pregnancy can help policy makers to evaluate the success or oth-
erwise of existing policy approaches as well as informing the direction of future policy.

A number of authors have examined the impact of sex education on teenage pregnancy rates through testing the
effect of an intervention or policy change either on a local community or at a national level. In contrast, very little
research has examined the impact of policy across different countries. This gap severely limits our understanding of
global trends in teenage pregnancy.

In this paper, we exploit a new and unique dataset of teenage birth and abortion rates. Using panel data economet-
ric techniques on annual data between 1990 and 2017 from 45 developed European and Commonwealth countries, we
examine whether national policies relating to sex education and sexual health more broadly are associated with signifi-
cant reductions in rates of teenage pregnancy, birth or abortion.

In the next section of the paper, we discuss theoretical and empirical evidence on the impact of sexual health inter-
ventions on adolescent fertility, focusing in particular on the effect of school-based sex education. In Section 3, we intro-
duce our empirical methodology, whilst in Section 4, we discuss our data in more detail. We report the results of our
econometric models in Section 5, and in the final section, we discuss some policy implications of our results and make
some concluding remarks.

2 | EXISTING EVIDENCE ON SRE EFFECTIVENESS

2.1 | Theoretical effect of sex education

There are a number of mechanisms by which sex and relationships education (SRE) may affect teenage pregnancy or
abortion rates. Oettinger (1999) places SRE within a rational choice framework in which a teenager's expected utility
from engaging in sexual activity is dependent on their beliefs and knowledge about the consequences of sex
(e.g., enjoyment, pregnancy and so on) as well as their perception about the likelihood of those consequences occur-
ring.1 To the extent that SRE provides adolescents with improved information about sexual activity, contraception and
pregnancy, it may have an effect on behaviour and, hence, outcomes such as teenage pregnancy.

As Oettinger points out, the impact of SRE on adolescent sexual behaviour and fertility is difficult to predict a priori.
If information received on SRE programmes successfully shifts preferences of young people away from early births, ado-
lescent pregnancy should decrease. On the other hand, information on SRE programmes may lead to unintended conse-
quences. For example, a programme that helps sexually active young people to avoid pregnancy may create incentives
for other young people to become sexually active. Assuming that methods to avoid pregnancy are not 100% effective,
then SRE can have an uncertain effect on adolescent pregnancy rates. Paton (2002) extends Oettinger's framework to
demonstrate that policies aimed at providing easier access to birth control can also have ambiguous effects on teen
pregnancy and abortion rates. Arcidiacono, Khwaja and Ouyang (2012) further demonstrate how the possibility of habit
persistence may lead to access to family planning having greater adverse effects in the long rather than the short run.

Indeed, as we will see, the empirical evidence on the impact of SRE on adolescent pregnancy is somewhat con-
flicting. We now go on to summarise some of these findings.

2.2 | Empirical evidence on sex education

Given the huge diversity in the approach, nature and timing of sex education, it is unsurprising that summarising the
various empirical studies that have been carried out is not a simple task. We consider here both evaluations of specific
projects and schemes, often using a randomised controlled trial (RCT) framework as well as population level studies of
interventions and policy changes at a regional or national level.

1De La Croix and Perrin (2018) similarly use a rational choice model to explain historical trends in European childbearing.
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2.2.1 | RCTs of sex education interventions

There is a large amount of evidence evaluating experimental or quasi-experimental trials of particular sex education
programmes. Much of the work assesses the effect of SRE on outcomes such as adolescent attitudes to sexuality, con-
dom use or sexual initiation. Relatively, few RCTs have examined the impact of SRE on adolescent pregnancy. For
example, a 2016 Cochrane systematic review of reviews concludes “it is not clear if the educational interventions had
any effect on unintended pregnancy as this was not reported by any of the included studies.” (Oringanje et al., 2016,
p. 2).

A subsequent Cochrane systematic review does consider RCT evidence on the impact of “Sexual and reproductive
health educational programmes” on adolescent pregnancy finding, “There was also no apparent effect on the number
of young women who were pregnant” (Mason-Jones et al., 2016, p. 2).2

There are two important caveats to bear in mind in interpreting these results. First, pregnancy amongst adolescents
is still a relatively rare event. As a result, RCTs of pregnancy rates may suffer from being under-powered. Put another
way, even if sex education has an effect on pregnancy rates (in either direction), studies may find it difficult to pick up
the effect as being statistically significant. Second, sex education programmes vary enormously in their timing, intensity
and approach. So meta-analyses that find little or no impact of such programmes may be the result of averaging
programmes, some of which reduce pregnancy rates and others which increase them. The lack of an average effect in a
meta-analysis does not necessarily mean that there are no programmes that have significant effects on adolescent preg-
nancy rates. That said, the RCTs provide little positive evidence that sex education programmes have significant effects
on teenage fertility.

2.2.2 | Population-level studies

Population-level studies provide a useful counterpart to RCT evidence and may be particularly useful for policymakers
interested in the aggregate effects of legislative changes. The findings of such studies are harder to summarise as they
have rarely been the subject of a systematic review or meta-analysis. However, as with RCTs, there is little consistent
evidence that sex education in itself has a significant effect in reducing adolescent pregnancy.

Oettinger (1999) finds that, amongst some subgroups, teenagers who were exposed to school-based SRE experienced
slightly higher pregnancy rates than those who were not exposed. In contrast, Kohler, Manhart and Lafferty (2008) find
that SRE is associated with lower self-reported pregnancy rates amongst teenagers. Other work concludes that SRE has
no significant effect on adolescent pregnancy (Sabia, 2006) or birth rates (Cavazos-Rehg et al., 2012).

2.2.3 | Impact of other aspects of sexual health

A number of studies have examined the impact on adolescent pregnancy of measures such as expanded access to birth
control services, something that is frequently incorporated into sex education programmes.

Wilkinson, French, Kane, et al. (2006) evaluate the impact of the English Teenage Pregnancy Strategy. Although
local authorities that had been allocated more money experienced larger reductions in under-18 conception rates,
looking at specific factors within this overall finding, the authors find that those areas with higher quality contraceptive
services and with better access to services experienced lower reductions in conception rates than others. Although such
associations should not necessarily be interpreted as a causal effect, their findings are consistent with a range of
population-level studies and evaluations of RCTs from both the United States and the United Kingdom (e.g., Buckles &
Hungerman, 2018; DiCenso, Guyatt, Willan, & Griffith, 2002; Imamura et al., 2007; Paton, 2002) and which provide lit-
tle evidence that better access to family planning significantly reduces teenage pregnancy rates.

The evidence base is perhaps strongest on the impact of increased access to emergency birth control (EBC). An
exhaustive review of RCT evidence on this question concluded that “to date, no study has shown that increased access
to [EBC] reduces unintended pregnancy or abortion rates on a population level” (Raymond, Trussell, & Polis, 2007,

2Kirby (2008), Shepherd et al. (2010) and Wight (2011) similarly find little or no evidence of any impact of SRE on pregnancy rates. The review by
Salam et al. (2016) finds some evidence that some educational interventions reduce adolescent pregnancy but does not consider school-based sex
education.
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p. 184). This is complemented by population-level studies from the United States and United Kingdom
(Durrance, 2013; Girma & Paton, 2006, 2011) that also all find no evidence that access to EBC leads to reductions in
teenage fertility.

Some commentators have suggested that access to family planning may reduce underage pregnancy and abortion
rates when combined with other measures as part of a multifaceted approach. To date, the peer-reviewed evidence does
not support such a conclusion. For example, Wiggins et al. (2009) report that a comprehensive intervention (including
SRE and access to family planning services) led to a number of adverse outcomes amongst the intervention group
including significantly higher rates of teenage pregnancy. Blackman (2013) also finds that dedicated planning and
commissioning of services aimed at tackling high teenage conception services “appears to make things worse” (p. 69).

2.2.4 | Gaps in the literature

There are two key gaps in the literature, which we attempt to tackle in this paper. The first is the scarcity of empirical
studies examining the effect on adolescent fertility of policies mandating SRE in some form. To our knowledge, just two
peer-reviewed papers to date have examined this issue, both looking at state-specific mandates in the United States.
Kearney and Levine (2015) look at the effect of different types of sex education mandates, concluding that none of these
policies made a significant contribution to declining teen births. Carr and Packham (2017) focus on mandates for
abstinence-based education, but also find no significant effect on either teen birth or abortion rates.3 No study has yet
examined the impact of mandatory SRE on adolescent pregnancies (i.e., births and abortions combined). Similarly,
there has been no empirical evaluation of policies mandating SRE at particular ages. The lack of evidence on this point
is striking given the intensive nature of public debate about whether governments should mandate SRE in schools from
certain ages.

The second gap in the literature is the complete lack of cross-country evaluations of the impact of sex education on
adolescent pregnancy. This is significant as examining several jurisdictions over time can allow researchers to control
for country- and time-specific effects in a way which can better identify causal effects on pregnancy rates. The number
of US-based studies exploiting differences in sex education at the state-level is of course useful but, when organisations
such as World Health Organisation (WHO) and United Nations Population Fund (UNFPA) look to make general policy
recommendations,4 it is important to be able to have access to evidence that goes beyond just one country. In part, the
lack of cross-country evidence is due to the difficulty in accessing comparable data on abortions and sex education pol-
icy. Our use of the new cross-country dataset on teenage pregnancy helps to overcome these difficulties.

3 | EMPIRICAL METHODOLOGY

The basic empirical approach we adopt is to estimate a fixed effects panel data regression model. Our starting point is
the following equation:

Yit = α+ βpolicyit + γXit +Dt + μi + εit, ð1Þ

where i and t represent an index of countries and years, respectively. In Equation 1, Yit is the adolescent birth, abortion
or pregnancy (abortion plus birth) rate, whereas policyit is a vector of variables representing different aspects of repro-
ductive health policy. Xit is a vector of socioeconomic control variables, Dt is a vector of year dummies, μi is a vector of
local authority specific dummies and εit is the residual error term. Regressions are weighted by the 2010 population in
each country, and we estimate standard errors robust to heteroscedasticity, to contemporaneous cross-sectional correla-
tion and to first-order serial correlation.

3Atkins and Bradford (2013) analyse the impact of US state-level sex education mandates on behaviours such as contraceptive use and sexual activity.
They find that states mandating abstinence education experience lower rates of contraceptive use amongst sexually active teens. However, no type of
sex education mandate is found significantly to reduce teen sexual activity.
4See, for example, www.unfpa.org/comprehensive-sexuality-education
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We measure the dependent variable in natural logarithms, which means that the coefficient on policy variables can
be interpreted as the percentage change in pregnancy (or birth or abortion) rate associated with the introduction of a
particular policy.

The incorporation of year and area dummies controls for average unobservable effects on conception rates, which
are specific to particular years and to particular countries, respectively. This approach helps to reduce the chance of
picking up a spurious correlation between policy and adolescent pregnancy. For example, we may observe “policy endo-
geneity” in that countries introduce one or other policy relating to reproductive health as a result of adolescent preg-
nancy rates being high.

Even in the fixed effects model, we need to be careful before attributing causality to any significant correlation
found between a policy variable and adolescent pregnancy. In particular, there may be unobservable trends over time,
which are correlated with both variables and which induce spurious correlation.

We deal with this possibility in several ways. First, we estimate models in which we include a full set of country-
specific trends. Second, we apply a triple difference (difference-in-difference-in-difference [DDD]) approach in which we
estimate the effect of policy on teenagers relative to any effect on women, aged 20–24. We would expect SRE policy to have
a much greater impact on teenage pregnancies than those to older women, whereas any spurious correlation is likely to
be present in both groups. We implement the DDD approach by running regressions on pooled data for teenagers (either
under-20s or under-15s) and 20–24s. We include fixed effects for year-age group and country-age group combinations.
Each variable is included along with an interaction effect with a dummy variable for adolescents. The coefficients on the
interaction terms provide us with the relative effects on teenagers for each variable.5

Our final approach to teasing out causality is to respecify Equation 1 as an event study, using a methodology similar
to that of Bellou and Bhatt (2013). In this specification, we measure SRE mandates as a straight indicator variable but
allow the effect to vary by the number of years pre- and post-implementation.6 The pre- and post-implementation
effects are estimated relative to the year immediately prior to implementation. We report the estimates and 95% confi-
dence intervals graphically and conduct a joint test of significance for the pre-implementation effects. A rejection of the
null in this test would suggest that countries introducing a law relating to SRE experienced different trends in fertility
pre-implementation relative to other countries.

4 | DATA

4.1 | Adolescent pregnancy

A major barrier to cross-country research on the effect of sexual health policy on adolescent pregnancy is the lack of
consistent data for relevant age groups, in particular on abortion. The WHO publish series on birth and abortion rates
for under-20's but do not give more detailed age breakdowns.7 However, in most countries, the majority of teenage
pregnancies occur to older teens, whereas policies aimed at adolescent pregnancy such as school-based sex education or
parental consent mandates are typically targeted at younger teenagers.8

Most (though not all) countries publish official statistics on live births broken down by single year of age. The
reporting of adolescent abortions broken down by age is much patchier. Here, we use data for a number of developed
countries utilising a range of national and international statistical bodies. We use Organisation for Economic Co-
operation and Development (OECD) countries as the basis of our sample along with a few additional European coun-
tries that are not OECD members but for which relevant data are available.9

5We also conducted a number of further robustness checks and alternative specifications. These include allowing for multi-way clustering as
suggested by Cameron, Gelbach and Miller (2011), measuring pregnancy rates in levels rather than natural logarithms, allowing the effect of SRE to
vary according to the extent of religious affiliation in a country and restricting the estimation to a balanced panel. For reasons of space, these results
are reported in the Supporting Information available online.
6The indicator variable is equal to +1 for the implementation of a mandate. In a few cases, the policy change involves the removal of an SRE
mandate, and the indicator variable takes the value −1 in these cases.
7Eurostat publish some data on births and abortions to under-16s, but there is limited coverage.
8For example, the comprehensive English Teenage Pregnancy Strategy that ran from 1999 until 2010 had specific targets for conceptions occurring to
under-16 and under-18s.
9The dataset is titled the St Mary's International Teenage Pregnancy Dataset (SMITPD) and is described in more detail in the Appendix S2. See also
Soto, Bullivant, and Paton (2020).
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A few countries provide particular challenges due to federal structures in which sexual health policy and, some-
times, abortion data reporting vary considerably across constituent parts of the nation state. Our treatment of these
cases varies according to the specific context as follows:

• Australia and Canada: in both these cases, birth data are available at the national level, whereas abortion data are
available only for certain states or provinces. Here, we include observations at the state or province level.

• United Kingdom: sexual health policy varies considerably between the constituent countries, with the most striking
difference being found in Northern Ireland where abortion is largely illegal. Data availability is relatively good for
each of the constituent countries of the United Kingdom, and so we treat the United Kingdom as three separate enti-
ties: England and Wales, Scotland and Northern Ireland.10

• United States: we exclude the United States for two reasons. First, many policies relating to adolescent sexual health
are subject to devolved decision-making and, hence, vary by state. Second, the collection of abortion data also varies
from state to state with some states not reporting any official abortion data at all.

We collect data on an annual basis from 1990 to 2017. For each country, we calculate the number of pregnancies as
equal to abortions plus live births, and we use these to derive teenage pregnancy rates per thousand population.11 We
estimate modules using pregnancy rates (per thousand female population) for two age groups: under-20s and under-
15s. In both cases, we have an unbalanced panel. For under-20s, our sample covers 38 countries with a total of
823 observations. Some missing data for younger age groups reduce the sample size for under-15 s to 31 countries and
680 observations. We also estimate models of births and abortions separately for each age group as well births. As data
on births are available for a broader range of countries than abortions, these models include more observations:
45 countries, 1,080 observations for under-20s and 43 countries, 996 observations for under-15s.12

4.2 | Sexual health policy

The main policy variable we consider in our empirical models is whether a law is in effect mandating the teaching of
sex education in schools (SRE). It is likely that any effect of SRE laws on teenage pregnancy rates will build up over
time. This is particularly so for pregnancy rates for all teens given that the majority of births and abortions in that cate-
gory are to 18 and 19 year olds. For this reason, we measure SRE as the average number of months in which the law
was in effect over the past 5 years for under-20s and the past 3 years for under-15s.13

We also examine possible impact of two other measures of sex education: whether sex education is mandated for
children of primary school age, assumed here to be below the age of 11 (SRE primary) and whether the country allows
parents to opt-out or withdraw their children from sex education in schools (SRE opt out). We calculate the average
values of these variables over time in a similar way as with SRE, the main difference being that for SRE primary we cal-
culate the averages over the past 7 years for under-20s and 5-years for under 15s.

Although the main focus of this paper is sex education policy, we also include indicators of three other fertility-
related policies as follows:

EBC: whether or not emergency birth control (“the morning after pill” or “emergency contraception”) is available with-
out a prescription.14

Parental consent: whether or not minors require parental consent before they can obtain an abortion
Limited abortion restrictions: whether or not there are only limited restrictions on the legal availability of abortion.

10It would be possible to treat Wales separately from England. Although sexual health policy has been devolved to Wales for some years, other laws
(e.g., those on abortion) apply to both countries.
11There is very little consistent data available on stillbirths and miscarriages. For Ireland and Northern Ireland, we use data on abortions to women
from those countries carried out in England and Wales.
12The full list of countries included is given in the Appendix S2.
13We also used other specifications including using a simple dummy variable indicating whether a sex education mandate was in operation in each
country-year as well as allowing the SRE effect to build up over a different number of years. These results are consistent with those reported below.
14In some cases, EBC is available not only without a prescription but “off the shelf” in pharmacies or even supermarkets. Data limitations do not
allow us to distinguish between these cases.
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All the policy variables are measured as the proportion of months in that year in which the policy measure was in
effect.

Data on the various sexual health policy variables are derived from a number of sources listed in the Appendix S2.
To ensure reliability, data (and in particular policy implementation dates) were cross-checked with published informa-
tion from the relevant government ministry in each country and from contemporaneous media reports.

We experiment with two alternative policy variables available from the United Nations (UN) World Population Poli-
cies (WPP) database. These are Adolescent fertility policies indicating whether or not a country has policies in place spe-
cifically aimed at reducing adolescent pregnancy and Government family planning, which indicates whether or not the
government in that country subsidises birth control. The WPP database is derived from surveys of Governments under-
taken by the UN undertaken in 1996 and then biennially from 2001 until 2015. As a result, the sample size is signifi-
cantly reduced when we include these variables.15

Finally, we also include two further control variables. The first is the divorce rate (Divorce) on the grounds that fam-
ily break-up is known to be correlated with teenage pregnancy. Data are taken from the OECD statistical database. The
second variable is the youth unemployment rate (Youth unemployment) aimed at controlling for economic factors
affecting countries at different times and which may also impact teenage pregnancy rates. Unemployment data are
taken from the OECD and, where OECD data were missing, from Federal Reserve Bank of St Louis. Both variables are
measured in natural logarithms that allow the coefficients to be interpreted as elasticities.16

5 | EMPIRICAL RESULTS

5.1 | Trends in adolescent pregnancy and sexual health policy

Out of the 38 countries in our sample, 35 experienced a decline in teenage pregnancy rates between 2007 and 2017, with
the average decrease being 36%.17 In Figure 1a to c, we report trends in the under-20 pregnancy, birth and abortion rate
across four regions in our sample: English-speaking (the “Anglosphere”), Nordic, the former Eastern bloc (“Eastern
Europe”) and then other Western European countries. All regions experienced a reduction in teenage pregnancy rates
over the past 10 years, but the downward trend is most pronounced amongst Nordic and English-speaking countries.
Indeed, every country in those regions experienced a decline in teenage pregnancy rates of at least 30% between 2007
and the present day.

15Information on government support for family planning was collected prior to 1996, but not on adolescent fertility policies.
16Edlund and Machado (2015) find that age-of-marriage laws are also a potentially important factor in explaining changes in early fertility. The
limited variation for our sample in the period observed does not allow us to explore that issue here.
17Where data for either year is missing, we use the closest available year to calculate the change. In the case of Belgium and Greece, abortion data are
not available after 2011 so we use the change in teenage births.

FIGURE 1 (a) Teenage pregnancy rates by region: 1990–2017. (b) Teenage birth rates by region: 1990–2017. (c) Teenage abortion rates

by region: 1990–2017. Note. (i) See Appendix S2 for classification of countries into different regions. (ii) Data series for Eastern Europe starts

in 1995 due to the low number of countries with available data before this point [Colour figure can be viewed at wileyonlinelibrary.com]
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Eastern Europe experienced a fairly steep decline in pregnancy rates during the late-1990s. There was a further
decline from the mid-2000s but this was much less pronounced than in other regions and there was significant diver-
gence between countries. For example, although the pregnancy rate in Lithuania declined by over 30% between 2007
and 2017, the rate actually increased in Slovakia. In the Western Europe region, the decline was less pronounced than
in the English-speaking and Nordic regions. However, teenage pregnancy rates started at a much lower rate than in
other regions.

Trends in teenage birth rates are very similar to those for total pregnancy rates, whereas the pattern for teenage
abortions varies more across regions. For example, Nordic and Anglosphere countries experienced decreases in abortion

FIGURE 2 Number of policies in place 1990–2017. Note. (i) The graph shows how many of the 38 countries in the sample in which the

relevant policy was in place for at least part of that year. (ii) See the Appendix S1 for sources. SRE, sex and relationships education [Colour

figure can be viewed at wileyonlinelibrary.com]

TABLE 1 Summary statistics

Variable Mean SD overall SD between SD within N

Pregnancy rate u20 30.77 16.70 14.71 7.92 823
Birth rate u20 17.97 12.01 10.80 5.67 1,080
Abortion rate u20 13.25 8.17 7.23 4.22 823
Pregnancy rate u15 0.63 0.68 0.63 0.20 680
Birth rate u15 0.31 0.69 0.76 0.21 996
Abortion rate u15 0.39 0.41 0.36 0.15 683
SRE mandatory 0.60 0.47 0.44 0.18 823
SRE primary 0.26 0.42 0.39 0.20 823
SRE op out 0.30 0.43 0.37 0.23 823
EBC 0.40 0.49 0.33 0.38 823
Parental consent 0.57 0.49 0.48 0.14 823
Limited abortion restrictions 0.88 0.32 0.31 0.11 823
Divorce 2.19 0.86 0.82 0.37 823
Youth unemployment 18.50 8.94 7.68 5.07 823
WPP adolescent policies 0.71 0.45 0.28 0.36 246
WPP government family planning 0.85 0.36 0.30 0.20 246

Note. Pregnancies are the total of births plus abortions. Pregnancy, birth and abortion rates are per thousand women aged 15–19 for
under-20s and 10–14 for under-15s. In the econometric models, pregnancy, birth, abortion, divorce and unemployment rates are measured
in natural logs. A full definition of each variable can be found in Appendix S1.
Abbreviations: EBC, emergency birth control; SRE, sex and relationships education; WPP, World Population Policies.
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rates from about 2008, whereas in other Western European countries, abortions only started to come down after about
2012.

Trends in the various sexual health policy measures are reported in Figure 2. Over time, the proportion of countries
with mandatory SRE has increased from half in 1990 to two thirds in 2017, whereas the proportion mandating SRE for
primary schools increased from just over 10% to a third. Although the general move has been towards mandatory and
earlier SRE, there have been exceptions. For example, Finland abolished mandatory SRE in 1995, reinstating it in 2003.
Similarly, Spain abolished mandatory SRE in 2014.

In contrast, the number of countries allowing parental opt out from sex education or requiring parental consent for
abortions on minors remained fairly stable over the period. Again, there have been movements in both directions:
France abandoned the parental consent requirement for abortion in 2001, whereas Estonia introduced it in 2009.

An important question for our empirical model is whether there is sufficient variation in the policy variables to sat-
isfactorily identify any effect on pregnancy rates. As we include country and year fixed effects, we rely on relative varia-
tion in variables over time to identify the effects.

In Table 1, we report summary statistics of our key variables including summaries of the cross-sectional (between)
and time-series (within) variation of each of our key variables. It is reassuring that most of the time-varying variables
display a reasonable amount of “within” variation, the exceptions being the two abortion-law variables.

We explore the amount of variation in the policy variables further in Table 2 in which we report the pattern of pol-
icy changes by year. The largest number of policy changes relates to EBC without a prescription (29 changes) and

TABLE 2 SRE/abortion policy changes 1990–2017

Year
SRE
mandatory

SRE
primary

SRE opt
out EBC

Parental
consent

Limited abortion
restrictions

WPP adolescent
policies

WPP govt. family
planning

1990 0 0 0 0 0 0
1991 0 0 0 0 0 0
1992 0 0 0 0 0 0
1993 0 0 0 0 0 0
1994 0 0 0 0 0 0
1995 1 0 1 0 0 1
1996 3 3 4 0 0 1
1997 0 0 0 0 0 0
1998 2 1 3 0 0 0
1999 0 0 0 1 0 0
2000 0 0 0 0 0 0
2001 1 0 1 7 1 0 4 0
2002 0 0 0 1 1 0
2003 1 1 0 1 0 1 5 2
2004 0 0 0 3 0 0
2005 2 2 3 3 0 0 7 1
2006 0 2 1 1 0 0
2007 1 0 1 0 0 0 2 0
2008 0 0 0 1 0 0
2009 0 0 0 2 1 0 5 2
2010 0 0 0 2 0 1
2011 0 0 0 1 0 0 6 0
2012 1 0 1 0 0 0
2013 0 0 1 0 0 0 0 0
2014 1 1 1 0 0 0
2015 0 0 1 5 0 0 4 1
2016 0 0 0 0 1 0
2017 0 0 0 1 0 0
Total 13 10 18 29 4 4 33 6

Note. This table indicates the number of countries in which the status of the particular measure of SRE, emergency birth control (EBC) or
abortion changed during that year. Policy changes are only included for country-years for which pregnancy rates are available. Missing data
in some cases mean the counts are lower than implied by the trends in policies in Figure 2. World Health Organisation (WHO) policies based
on surveys in 1996, 2001 and then every other year until 2015. See Appendix S1 for sources.
Abbreviations: SRE, sex and relationships education; WPP, World Population Policies.
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parental opt out from SRE (18 changes). For mandatory SRE, we have 13 separate policy changes, whilst for primary
school, SRE we have 10 policy changes. Further, primary SRE was frequently introduced at the same time as mandatory
SRE, and this collinearity may make it difficult to identify independent effects of these two policy changes. There are
four policy changes relating to each of parental consent for abortion and limited legal restrictions on abortion. Finally,
for the policy variables based on the UN WPP datasets, there are 33 policy changes in policies on adolescent fertility
and 6 on government support for family planning.

The number of policy changes are lower for under-15 models due to the lower number of observations. In contrast,
the birth models cover a larger sample size, and hence, more policy changes.

In sum, there is considerable variation in most of our policy-related variables with the exception of the two variables
relating to abortion laws. Although we still include the abortion law variables in our models, we are cautious about
inferring causative effects from the estimated coefficients.

5.2 | Econometric results

We report the results of our baseline econometric model of teenage pregnancy in Table 3. The first half of the table
reports results for all teens and the second half results for under-15s. In each case, we report models for pregnancies,
births and abortions.

The results provide little evidence that sexual health policies have played a significant role in reducing teenage fer-
tility. The coefficients on SRE vary in sign but are generally statistically insignificant, the exception being that SRE is
associated with a significant increase in the under-20 abortion rate. The estimated coefficients on EBC are positive (indi-
cating that, if anything, access to EBC is associated with higher rather than lower teenage fertility) but only statistically
significant in the births models.

TABLE 3 SRE and teenage pregnancy 1990–2017

Variable

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

U20 U20 U20 U15 U15 U15

Pregnancy Births Abortions Pregnancy Births Abortions
SRE mandatory −0.0332 0.0640 0.164*** 0.105 0.111 0.149*

(0.0651) (0.0738) (0.0628) (0.0652) (0.0813) (0.0767)
EBC 0.0302 0.0510** 0.110 0.0349 0.0861** 0.0783

(0.0201) (0.0209) (0.0811) (0.0517) (0.0364) (0.0552)
Parental consent −0.132*** −0.0680*** −0.155*** −0.0766 −0.140 −0.523***

(0.0201) (0.0235) (0.0427) (0.0769) (0.101) (0.134)
Limited abortion restrictions 0.0546 −0.00868 0.170*** 0.125** −0.145** 0.247***

(0.0381) (0.0343) (0.0547) (0.0507) (0.0575) (0.0456)
Divorce 0.0962*** 0.0651** 0.216** 0.478*** 0.541*** 0.607***

(0.0325) (0.0311) (0.0844) (0.0334) (0.0751) (0.0481)
Youth unemployment −0.0499* −0.112*** −0.165 −0.0139 −0.0383 0.00275

(0.0255) (0.0317) (0.118) (0.0440) (0.0663) (0.0457)
Country effects Yes Yes Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes Yes
Country trends No No No No No No
Total observations 823 1,080 823 680 996 683
Countries 38 45 38 31 43 31

Note. Dependent variable is the natural log of pregnancies (abortions + births) per thousand population. Population is females aged 15–19
for under-20s and 10–14 for under-15s. Estimates are weighted by the population in each country in 2010. Standard errors (in brackets) are
robust to panel-level heteroscedasticity, to contemporaneous cross-sectional correlation and to first order auto-correlation.
Abbreviations: EBC, emergency birth control; SRE, sex and relationships education.
***p < 0.01.
**p < 0.05.
*p < 0.1.
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Parental consent for abortion is generally associated with lower teenage fertility (and especially abortion) rates,
though this result is not robust to some of the causality experiments reported below. Countries with only limited legal
restrictions on abortion tend to have higher abortion rates.

Higher youth unemployment is associated with lower teenage births (though not for under-15s), a result similar to
that reported by Kearney and Levine (2015). In contrast, higher divorce rates are associated with significantly higher
rates of pregnancies, births and abortions for both age groups, a result that is consistent with previous evidence that
family breakup is a predictor for adolescent pregnancy.

In Table 4, we report results of the pregnancy models with country-specific trends. With this specification, the esti-
mated effect of mandatory SRE on fertility is now positive and statistically significant for both age groups and for all
outcomes. Of the other sexual health variables, EBC is associated with more births; limited abortion restrictions is asso-
ciated with fewer births to under-15s, whereas parental consent for abortion is associated with fewer abortions amongst
under-15s. The estimated impact of divorce on adolescent fertility is reduced in magnitude and statistical significance
compared with the baseline models. Given our concern over potential policy endogeneity, we place more reliance on
the estimates with country-specific trends.

We next supplement our model by including measures of additional elements of sex education: whether it is manda-
tory for primary schools and whether there is a parental opt out. These results are reported in Table 5 and again include
country-specific trends.

Primary school SRE mandates have little additional explanatory power for either age group. In contrast, parental
opt outs to SRE are associated with significantly fewer pregnancies and abortions (but not births) to under-15s.18

In Table 6, we report results including the two variables derived from the WPP database. As noted above, due to the
intermittent nature of the surveys from which the WPP database is constructed, our sample sizes are reduced

TABLE 4 SRE and teenage pregnancy with country trends, 1990–2017

Variable

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

U20 U20 U20 U15 U15 U15

Pregnancy Births Abortions Pregnancy Births Abortions

SRE mandatory 0.169*** 0.245*** 0.392*** 0.332*** 0.206*** 0.531***

(0.0463) (0.0529) (0.0527) (0.0934) (0.0700) (0.0860)
EBC 0.0292 0.0765*** 0.0239 0.0377 0.186*** 0.00976

(0.0207) (0.0238) (0.0631) (0.0616) (0.0391) (0.0630)
Parental consent −0.0192 −0.0293 0.0428 −0.147 −0.0131 −0.476***

(0.0441) (0.0405) (0.0596) (0.109) (0.222) (0.182)
Limited abortion restrictions −0.00567 −0.0427 0.0191 −0.00164 −0.187*** −0.0701

(0.0426) (0.0367) (0.0611) (0.0646) (0.0680) (0.0566)
Divorce 0.00158 −0.00133 0.0403 0.0921 0.161** 0.113**

(0.0308) (0.0271) (0.0869) (0.0564) (0.0770) (0.0577)
Youth unemployment −0.106*** −0.174*** −0.142* −0.0439 −0.0739 −0.0696

(0.0293) (0.0331) (0.0757) (0.0413) (0.0506) (0.0431)
Country effects Yes Yes Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes Yes
Country trends Yes Yes Yes Yes Yes Yes
Total observations 823 1,080 823 680 996 683
Countries 38 45 38 31 43 31

Note. Dependent variable is the natural log of births or abortions per thousand population. Population is females 15–19 for U20s, 15–17 for
U18s and 10–14 for U15s. Estimates are weighted by the population in each country in 2010. Standard errors (in brackets) are robust to
panel-level heteroscedasticity, to contemporaneous cross-sectional correlation and to first order auto-correlation.
Abbreviations: EBC, emergency birth control; SRE, sex and relationships education.
***p < 0.01.
**p < 0.05.
*p < 0.1.

18The estimates for primary school SRE are quite sensitive to the inclusion of country-specific trends. In models excluding these trends (available
from the authors on request), SRE estimates are associated with higher teenage pregnancy rates if they apply to primary schooling and lower rates
otherwise.
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considerably. Adolescent fertility policies are associated with higher pregnancy rates but only significantly so (at the 5%
level) for the under-20 age group. Government support for family planning is associated with lower pregnancy rates,
but none of the effects are significant at the 5% level.

In Table 7, we report our DDD model in which the effects of the sexual health variables are estimated relative to the
effect on pregnancy rates to 20–24 year olds. This provides an alternative approach to controlling for any spurious corre-
lation between policy changes and teenage fertility rates. In this specification, SRE mandates are associated with signifi-
cantly higher pregnancy rates for under-15s but not for all teenagers.19 Divorce rates are now associated with
significant (relative) increases in all measures of fertility and for both age groups, whereas in contrast to the earlier
results, parental consent for abortion is now associated with higher abortion rates.20

The results of our event study specification are reported graphically in Figures 3 and 4. These graphs show the point
estimates and 95% confidence intervals of the impact of an SRE mandate on pregnancy, birth and abortion rates for the
under-20 and under-15 age groups. The samples and control variables are as in Table 4.

For the under-20 group, we are unable to reject the null hypothesis that there is no (relative) effect of SRE mandates
prior to implementation. The post-implementation effects indicate that SRE mandates increases teenage fertility, most
notably for teen abortions. For the under-15 group, there is evidence of a significant difference in pre-implementation

19Note that SRE mandates are associated with significantly higher rates of births and abortions but not for pregnancy rates overall. This apparently
anomaly is caused by the different samples used for the birth and pregnancy models.
20As noted above, we are cautious about interpreting any causal effect in either of the abortion law variable due to the limited variation in the two
abortion policy variables.

TABLE 5 SRE and teenage pregnancy, 1990–2017: primary schools and parental opt out

Variable

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

U20 U20 U20 U15 U15 U15

Pregnancy Births Abortions Pregnancy Births Abortions

SRE 0.166*** 0.240*** 0.371*** 0.126 0.318** 0.303***

(0.0425) (0.0640) (0.0630) (0.121) (0.126) (0.109)
SRE primary −0.0256 0.0238 −0.201 0.0712 −0.0451 −0.0772

(0.0718) (0.0856) (0.372) (0.139) (0.160) (0.144)
SRE opt out −0.0334 0.0211 −0.255 −0.249** 0.228 −0.417***

(0.0466) (0.0503) (0.289) (0.102) (0.145) (0.105)
EBC 0.0287 0.0756*** 0.0177 0.0408 0.209*** 0.0210

(0.0227) (0.0246) (0.0577) (0.0690) (0.0361) (0.0700)
Parental consent −0.0197 −0.0265 0.0428 −0.0843 −0.0856 −0.425**

(0.0333) (0.0304) (0.0784) (0.114) (0.210) (0.182)
Limited abortion restrictions −0.00718 −0.0418 0.00567 −0.0387 −0.142* −0.105*

(0.0421) (0.0369) (0.0592) (0.0693) (0.0816) (0.0601)
Divorce 0.00141 −0.000666 0.0393 0.0893 0.179** 0.110

(0.0304) (0.0275) (0.0796) (0.0655) (0.0908) (0.0677)
Youth unemployment −0.107*** −0.173*** −0.145** −0.0939* −0.0222 −0.119**

(0.0264) (0.0300) (0.0723) (0.0524) (0.0722) (0.0576)
Country effects Yes Yes Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes Yes
Country trends Yes Yes Yes Yes Yes Yes
Total observations 823 1,080 823 680 996 683
Countries 38 45 38 31 43 31

Note. Dependent variable is the natural log of pregnancies (abortions + births) per thousand population. Population is females aged 15–19
for under-20s and 10–14 for under-15s. Estimates are weighted by the population in each country in 2010. Standard errors (in brackets) are
robust to panel-level heteroscedasticity, to contemporaneous cross-sectional correlation and to first order auto-correlation.
Abbreviations: EBC, emergency birth control; SRE, sex and relationships education.
***p < 0.01.
**p < 0.05.
*p < 0.1.
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trends for total pregnancies and for abortions. Although the post-implementation effects continue to be significantly
positive in both these cases, this raises questions about whether we are observing a causal effect. For under-15 births,
the pre-implementation effects are not significant at the 5% level, whereas the post-implementation effects are signifi-
cantly positive only in the longer term (5 years or more after the mandate).

6 | DISCUSSION AND CONCLUSIONS

Theory suggests that SRE may have an ambivalent effect on teenage pregnancy rates. Consistent with this, most empiri-
cal studies of particular sex education initiatives have found little evidence that they are effective in reducing teenage
pregnancies. To date, very little research has examined the impact of laws mandating sex education, and none at all
have tested the effect across a range of countries.

We have attempted to remedy this gap in the literature by testing the effect of mandatory SRE laws on a panel of
developed countries between 1990 and 2017. Consistent with Carr and Packham (2017) and Kearney and Levine (2015),
we find no evidence that mandatory SRE laws can explain recent reductions in teenage fertility. Indeed, in contrast to
those papers, we find some evidence that SRE mandates are associated with increases in teenage pregnancy rates. These
differences may be due to the fact that both previous studies are restricted to a single country—the United States. How-
ever, we also note that Carr and Packham (2017) estimate the effect of abstinence-based mandates, whereas Kearney
and Levine (2015) examine the impact of different types of mandates (though they only focus on teen birth rates rather
than total pregnancies). Future cross-country research might usefully try to identify the effect of differences in the type
of sex education mandates across countries.

TABLE 6 SRE and teenage pregnancy, 1990–2017: with WPP variables

Variable

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

U20 U20 U20 U15 U15 U15

Pregnancy Births Abortions Pregnancy Births Abortions

SRE 0.178*** 0.260*** 0.434*** 0.401*** 0.392* 0.526***

(0.0595) (0.0734) (0.0832) (0.124) (0.224) (0.132)
EBC 0.122*** 0.165*** 0.179*** 0.0943 0.321*** 0.0537

(0.0287) (0.0345) (0.0463) (0.0677) (0.104) (0.0771)
Parental consent 0.0912** −0.0101 0.206*** −0.164 −0.627 0.124

(0.0463) (0.0772) (0.0779) (0.328) (0.464) (0.345)
Limited abortion restrictions −0.0519 −0.0547 0.0138 −0.0747 −0.0355 −0.0184

(0.0465) (0.0651) (0.0698) (0.0896) (0.213) (0.103)
Divorce 0.0670 −0.0400 0.0890 0.0207 −0.0819 0.0332

(0.0574) (0.0776) (0.0897) (0.111) (0.335) (0.120)
Youth unemployment −0.125*** −0.201*** −0.125*** −0.142* −0.164 −0.205**

(0.0305) (0.0355) (0.0448) (0.0829) (0.185) (0.0943)
WPP adolescent policies 0.0620*** 0.0627** −0.0124 0.0236 −0.143* 0.0444

(0.0202) (0.0263) (0.0419) (0.0540) (0.0839) (0.0662)
WPP government family planning −0.0410* −0.0202 −0.0391 −0.0793 0.123 −0.164*

(0.0222) (0.0273) (0.0541) (0.0914) (0.421) (0.0983)
Country effects Yes Yes Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes Yes
Country trends Yes Yes Yes Yes Yes Yes
Total observations 246 269 246 210 203 209
Countries 31 32 31 27 26 27

Note. Dependent variable is the natural log of pregnancies (abortions + births) per thousand population. Population is females aged 15–19
for under-20s and 10–14 for under-15 s. Estimates are weighted by the population in each country in 2010. Standard errors (in brackets) are
robust to panel-level heteroscedasticity
Abbreviations: EBC, emergency birth control; SRE, sex and relationships education; WPP, World Population Policies.
***p < 0.01.
**p < 0.05.
*p < 0.1.
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Mandating SRE to start in the early years of education does not seem to have any significant additional impact on
adolescent fertility, whereas allowing for parental opt outs may minimise adverse effects of SRE mandates for younger
teens. In addition, there is little consistent evidence that other laws relating to sexual health policy or more generalised
initiatives by countries aimed at tackling adolescent fertility are associated with lower teenage fertility.

These findings are consistent with economic models that predict that policy interventions in the area of sexual
health can induce behavioural changes that may lead to unintended consequences. Our results also complement previ-
ous empirical work that finds specific SRE programmes tend to have very little impact on fertility outcomes.

Aside from policies specifically aimed at reducing teenage fertility, youth unemployment rates are generally associ-
ated with lower rates of teenage pregnancy, while there is some evidence that divorce rates are associated with higher
fertility.

There are a number of caveats to our results. In the first place, we need to be clear that we are not testing the impact
of SRE itself. We can only observe the presence of laws mandating SRE and not how well or otherwise these laws are
implemented. It may be that some countries without mandatory SRE still have a high level of SRE provision within
schools, whereas other countries with mandatory SRE may, in practice, have a low level of SRE provision.

Another limitation of our study is that we examine only one potential outcome from SRE, namely, teenage fertility.
We are unable to test whether sex education laws have effects on other aspects of sexual health—STIs, delayed sexual
activity, child sexual abuse and so on.

We should also emphasise the difficulty of establishing causal effects in research on teenage pregnancy given that
the passing of sex education laws may be a response to existing trends in teenage pregnancy. For example, if a law man-
dating SRE is introduced in a country where adolescent pregnancy rates were increasing anyway relative to other coun-
tries, our empirical approach might understate the beneficial effects of such laws. In general, those of our results with
stricter controls for such policy endogeneity (country trends, DDD estimates and event-study estimates) provide stron-
ger evidence of adverse effects of SRE mandates but there are exceptions: the effect on total pregnancy rates for under-

TABLE 7 SRE and teenage pregnancy, 1990–2017: effects relative to older women

Variable

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

U20 U20 U20 U15 U15 U15

Pregnancy Births Abortions Pregnancy Births Abortions

SRE mandatory −0.0125 0.0443*** 0.0692** 0.133*** 0.0662 0.163**

(0.0134) (0.0148) (0.0304) (0.0421) (0.0738) (0.0831)
EBC 0.000820 0.0310*** 0.0320** −0.0381 −0.0260 −0.0675

(0.00682) (0.00886) (0.0153) (0.0554) (0.0514) (0.0792)
Parental consent 0.00180 1.80e-05 0.0985*** 0.0308 −0.0302 0.185**

(0.0197) (0.0290) (0.0118) (0.0799) (0.0786) (0.0800)
Limited abortion restrictions 0.0252 0.00324 0.0466 0.0494 −0.0699 0.0278

(0.0281) (0.0128) (0.0490) (0.0316) (0.0723) (0.0594)
Divorce 0.0606*** 0.0742*** 0.128*** 0.325*** 0.381*** 0.412***

(0.0161) (0.0102) (0.0262) (0.0332) (0.0975) (0.0533)
Youth unemployment −0.0493*** −0.0793*** −0.132*** 0.0201 −0.00687 0.0338

(0.0154) (0.0112) (0.0313) (0.0372) (0.0773) (0.0724)
Country effects Yes Yes Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes Yes
Country trends No No No No No No
Total observations 1,586 2,157 1,587 1,323 1,992 1,318
Countries 37 45 37 30 43 30

Note. Dependent variable is the natural log of pregnancies (abortions + births) per thousand population. Population is females aged 15–19
for under-20s and 10–14 for under-15s. Estimates from pooled models with 20–24 pregnancy rates, giving effect relative to the effect for
20–24 year olds. Estimates are weighted by the population in each country in 2010. Standard errors (in brackets) are robust to panel-level
heteroscedasticity, to contemporaneous cross-sectional correlation and to first order auto-correlation.
Abbreviations: EBC, emergency birth control; SRE, sex and relationships education.
***p < 0.01.
**p < 0.05.
*p < 0.1.
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20s is insignificant in the DDD estimates, whilst the event study results for under-15s suggest countries changing the
law on mandatory SRE experienced significantly different pre-implementation trends to other countries.

Despite these caveats, our results have important policy implications for legislators. The evidence we have presented
suggests that laws mandating school-level sex education are unlikely to be successful in tackling high rates of teenage
pregnancy. The same is true for laws mandating SRE for early years' education. Policymakers would be unwise to pro-
mote such mandates on the basis of their effects on adolescent fertility. This does not necessarily preclude SRE man-
dates being justified for other reasons but policy makers looking to effect adolescent fertility would be advised to focus
on underlying socio-economic factors (such as family breakdown), which are more clearly associated with teen preg-
nancy rates.

Taken together our results suggest also that policy interventions at the national or state level have limited ability to
explain the very significant reductions in teenage pregnancy rates observed in many countries since about 2007. Under-
standing the reasons behind the post-2007 reduction in adolescent pregnancy remains a significant challenge. In order
to make significant progress in this direction, researchers will need to identify other relevant, socio-economic trends
that might have driven changes in teenage behaviour over this time period. Guldi and Herbst (2017) suggest one such

FIGURE 3 (a) Event study under-20 pregnancies. (i) Effects are

measured relative to the effect in the year preceding implementation

orremoval of a mandate (ii) Chi-square test statistic ofjoint significance

of the pre-implmentation effeects = 0.42 , p-value = 0.981. (b) Event

study under-20 births. Note. (i) Effects are measured relative to the

effect in the year preceding implementation or removal of a mandate.

(ii) Chi-square test statistic of joint significance of the pre-

implementation effects = 0.91, p value = 0.924. (c) Event study under-

20 abortions. Note. (i) Effects are measured relative to the effect in the

year preceding implementation or removal of a mandate. (ii) Chi-

squaretest statistic of joint significance of the pre-implmentation

effeects = 2.09, p-value = 0.720. [Colour figure can be viewed at

wileyonlinelibrary.com]
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factor worth exploring, namely the contemporaneous rise in the influence of the Internet and social media on teenager's
lives. Investigating whether this phenomenon can help to explain the puzzle of falling adolescent fertility will require
the use of panel data capable of measuring cross-country trends in social media.
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FIGURE 4 (a) Event study under-15 pregnancies. Note.

(i) Effects are measured relative to the effect in the year preceding

implementation or removal of a mandate. (ii) Chi-square test statistic

of joint significance of the pre-implementation effects = 23.40, p

value = 0.000. (b) Event study under-15 births. Note. (i) Effects are

measured relative to the effect in the year preceding implementation

or removal of an sex and relationships education (SRE). (ii) Chi-

square test statistic of joint significance of the pre-implementation

effects = 8.79, p value = 0.067. (c) Event study under-15 abortions.

Note. (i) Effects are measured relative to the effect in the year

preceding implementation or removal of an SRE. (ii) Chi-square test

statistic of joint significance of the pre-implementation

effects = 38.34, p value = 0.000 [Colour figure can be viewed at

wileyonlinelibrary.com]
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