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ABSTRACT

This paper evaluates the evidence regarding teens’ sexual activity and birth control use with
an emphasis on the contribution of economic analysis. For non-economists, teen sexual activity is
often considered spontaneous and irrational, and pregnancies are viewed as “mistakes.” Alternatively
an economic framework, which focuses on the costs and benefits of alternative actions and utilizes
more sophisticated statistical methods, can be applied to these “decisions” as well. After
documenting recent trends, I review prior economic and non-economic research regarding the
determinants of these activities. Economic models differ in that they predict unprotected sexual
activity will decline if its costs, broadly-defined, increase. After presenting evidence documenting
who engages in sexual activity and uses birth control, I report an analysis of state-level data over
time that examines whether changes in costs are related to changes in these behaviors. The results
support the notion that costs matter. The final section reviews the evidence regarding the impact of

teen child-bearing on women’s subsequent well-being to examine the magnitude of its cost.
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. INTRODUCTION

Pregnancies among America’ s teenagers have caught the nation’s attention as one of our
greatest troubles. A Gallup poll conducted on May 23 and 24 of 1999 found that 7 percent of those
surveyed reported that youth/teen pregnancy was “the most important problem facing this country
today” (Gallup Organization, 1999). It wasthe fifth most common specific problem reported. The
concern about teen pregnancy haseven led to national goalsregardingitsreduction. Thefirst family
planning objective stated in Healthy People 2000, written in 1990, isto “ reduce pregnancies among
femalesaged 15-17,” and additional goalsincludeincreased abstinence along with reduced activity
and increased contraceptive use among those adolescents who do engage in intercourse (U.S.
Department of Health and Human Services, 1999a). Similar goals have been proposed for the next
decade in Healthy People 2010 (U.S. Department of Health and Human Services, 1999b).

In fact, statistics regarding teen pregnancy are quite startling. Each year, roughly 10 percent
of women between the ages of 15 and 19, and 6 percent of women between the ages of 15 and 17,
get pregnant (Henshaw, 1999). Approximately half of these pregnanciesresult in alive birth. The
share of teen women who become pregnant per year is considerably higher in the United Statesthan
in other developed countries. Ratesin England and Canada are one half the level and ratesin Japan
are one-tenth thelevel of the United States (Alan Guttmacher Institute, 1998). The high rate of teen
pregnancy is a particularly American problem, which rules out the possibility that teens are ssmply
too youngto control their sexual activity and/or too shortsighted to use contraception. Social factors
must comein to play.

Researchers from many academic disciplines, including anthropology, demography,

developmental psychology, and sociology, have contributed to the literature attempting to identify



the factors that lead to teen pregnancy. From these perspectives, teens sexual activity and use of
contraceptives is governed by their stage of development, which is dependent upon a complicated
array of factors influencing them since birth (and potentially even before that). Within this
framework, particul ar actsareviewed as spontaneousand irrational, and teen pregnanciesareviewed
as “mistakes.” Economists have rarely contributed to the study of teen sexual activity and birth
control use directly, but have examined the determinants of teen fertility. The contribution of
economic analysisin that context is that it provides a focus on the costs and benefits of particular
decisions and it applies more sophisticated statistical techniques to the study of the topic.

The purpose of this paper is to review the theory and empirical evidence regarding teens
sexual activity and birth control use with an emphasison the contribution that economic analysiscan
make. In the next section | present a series of descriptive statistics designed to document recent
trendsinthese activitiesfor the popul ation asawholeand for racial/ethnic subgroups. Thethird part
of the paper will present areview of prior research, including both theoretical contributions across
disciplines and well as previous empirical work that has estimated models of the determinants of
sexual activity and birth control use. Thefourth section will report an analysis of two data sets that
aredesigned to accomplishtwo different goals. First, examination of cross-section datacan provide
correlational evidenceregarding who engagesin sexual activity and usesbirth control. Second, | use
state-level dataover time attempting to identify whether changesin “prices’ affect these activities,
where prices are measured by economic conditions, AIDS incidence, welfare generosity, and the
restrictiveness of abortion policy. The results of this analysis indicate that some prices do indeed
matter; if engaging in sexual activity is“more expensive” through, say, an improved labor market

or an increased probability of contracting AIDS, then teenagers are less likely to have sex and/or



more likely to use contraception. The final section of the paper will review the evidence on the

impact of teen child-bearing on the subsequent well-being of women.

[I. RECENT TRENDS
A. PREGNANCIES, ABORTIONS, AND BIRTHS

Perhaps part of the recent public attention paid to the sexual activity of teens may be
attributable to the rather unusual trends that have occurred over the past decade or so in birth,
abortion, and pregnancy rates. Asreported in Figure 1A, after years of slowly declining teen birth
rates, the late 1980s saw arather sudden reversal in which therate of birthsto women aged 15to 19
jumped from about 50 per thousand women in this age group to alevel of 62 by 1991. Just as
suddenly, that trend reversed and teen birth rates have fallen back to about the level observed before
theincrease, at 51 births per 1,000 women aged 15to 19in 1998. The use of abortion, on the other
hand, used to follow inversely thetrend in births; decreasesin teen birth ratesthrough the late 1980s
were matched by increasesin the use of abortion servicesfor these women. Over the last decade or
S0, however, abortions have becomelessand lesscommon for teens, indicating that since 1991, both
abortions and births havefallen simultaneoudly. If fewer women are aborting and fewer women are
giving birth, then it must be the case that pregnancies are falling even more rapidly. In fact, a
constructed pregnancy rate (that simply adds the birth and abortion rate and factorsin afixed rate
of miscarriages) for teens showsadramatic decline, falling from 115 pregnancies per 1,000 teenage
women in 1991 to 97 in 1996, a 16 percent decline over only five years. Figure 1B shows that

similar trends are observed among 15 to 17 year old women.



These data can be used to decompose the decline in births into one component attributable
to risky sexual activity and one to abortion behavior, if we assume that the probability of becoming
pregnant if one engagesin risky sexual activity, and the probability of amiscarriage are assumed to
be constant. Between 1991 and 1996, the birth rate fell from 62.1 to 54.4, a 12 percent decline. If
the abortion rate remained unchanged, one would have expected the birth rate to have fallen by 16
percent, or 133 percent of the decline, based on areduction in risky sexual activity. The fact that
abortion becameless prevalent offset thiseffect, increasing the odds of giving birth conditional upon
a pregnancy by 4 percent. A similar decomposition can be conducted for the rise in birth rates
between 1986 and 1991, when the birth rate rose by 24 percent from 50.2 t0 62.1. About two-thirds
of thisincrease may be attributable to a reduction in abortion and one-third to an increase in risky
sexual activity.

Although dataon abortionsare not avail able by race/ethnicity, patternsinbirth ratesarequite
different across different groups. Figures2A and 2B show birth ratesfor 15to 19 and 15to 17 year
old women, respectively, by race and ethnicity. Any trends in these figures within groups are
overshadowed by the huge disparity in teen birth rates across groups. In the peak years of the early
1990s, black, non-Hispanic teens were three times as likely to give birth as white, non-Hispanic
teens. Sincethen, birth ratesfor all groups havefallen, but the declinefor black, non-Hispanic teens
has been precipitous. In 1991, 119 teen births per 1,000 women in this group were recorded; in just
six yearsthat level had fallento 91 in 1997, a 24 percent decline. An even greater relative decline
occurred for younger black, non-Hispanic teens. In 1990, there were 87 births per 1,000 15to 17
year old women in this group and this level fell by 28 percent to 63 births. Declines are also

observed for Hispanic and white, non-Hispanic teen women over the last few years, but nothing as



dramatic asthat witnessed for black, non-Hispanic teens. Thedeclinefor thisgroup isso largethat,
even though they make up only about 15 percent of al female teens, they account for about 45
percent of the decline in the overall teen birth rate between 1991 and 1997.*

The public concern about the level of teen pregnancies and births is perhaps attributable to
thefact that the share of teen birthsthat take place outside of marriage has skyrocketed over the past
several decades. Figure 3A showsthat thefraction of birthsto unmarried mothershasincreased for
all women, but particularly so for teens. For nonteens, few births to unmarried mothers occurred
until the 1960s and then the fraction grew slowly before leveling off at about one quarter by the
1990s. For teens, onthe other hand, 15 percent of birthsin 1960 wereto unmarried mothers, but that
rate rose to 78 percent by 1997. Moreover, racia differencesin teen births are dramatic, as shown
in Figure 3B. Currently, virtually all births to black teens are nonmarital .2

These statistics on teen pregnancies, abortions, and fertility stand in stark contrast to the
experiences of other developed countries. Figure 4 reportstrendsin teen (15-19) fertility rates for
the United States, Canada, France, and Japan going back to 1975. Clearly, a high birth rate for
teenage women is a particularly American phenomenon. Even in 1975, the teen birth rate in the
United States was high, at over 55 births per 1,000 teenage women, relative to the other countries.
Canadawasthe next highest with arate of only 35 and in Japan therewere only four birthsper 1,000

teenagewomen. Over the next two decades, however, downward trends are apparent in Canadaand

This estimate is based on data presented in Ventura (1995) and Ventura (1999a).

“Statistics for whites and blacks are inclusive of Hispanics. Datafor white and black, non-
Hispanics are only available for the last decade or so and are not reported to provide alonger time
series.



France, while Japan remained at avery low level 2 By 1997, the teen birth rate in the United States
still stood at about 52 while Canada’ s rate had fallen to less than half that at 25. Teen birthsin
France became as uncommon as in Japan over the period. Consistent with these trends, abortions
and pregnancies are considerably lower in these other devel oped countries compared to the United
States. Figure 5 shows that pregnancies among teens in the United States are more than twice as
common as in Canada and ten times morelikely than in Japan. The abortion rateis also threetimes
or more greater than that observed in these other countries, but births still remain considerably

higher.

B. SEXUAL ACTIVITY AND BIRTH CONTROL USE

These trendsin births and pregnancies among teens suggest that changes must be occurring
inlevelsof sexual activity and/or birth control useover time. Infact, public pronouncementsof such
patterns have been put forth by the U.S. Department of Human Services over the last few years. In
1997, Donna Shalala, the Secretary of this Department proclaimed that: “ Thelong-term increasein
teenage sexual activity may finally havestopped” (National Center for Health Stati stics Press Office,
1997). In 1998, she went further and stated that: “For the first time in two decades, fewer young

people are engaging in sexual behavior... It istruly good news for al of usinvolved in the lives of

3An analysis of the determinants of the decline in Canada and France are beyond the scope
of thispaper. One potential explanation for the decline, that greater use of abortion hasreduced teen
fertility, can beruled out at |east for Canada, however. In Canadathroughout most of the 1970s and
1980s, the teen abortion rate was roughly constant at about 15 per 1,000 teen women until a
Canadian Supreme Court ruling in 1988 increased its availability (Miller, et a., 1997). Thereafter,
the abortion rate rose to 21.5 by 1993. Thetiming of thistrend isinconsistent with the reduction in
teen births displayed in Figure 4.



America steenagers’ (Centersfor Disease Control Press Office, 1998). Both pressreleasesalsocite
evidence of increased contraceptive use.

Although evidence of such trends does exist, it is not quite as transparent as one would
expect based on these assessments. Two main sources of data are used to track trends in sexual
activity and birth control use for American teens. The Nationa Survey of Family Growth (NSFG)
isadministered to women of childbearing age (15 to 44), but islarge enough that separate analysis
of teens (15to 19 aswell as 15to 17) to track national trendsisfeasible. Comparable surveyswere
conducted in 1982, 1988, and 1995.* The second source of dataisthe Y outh Risk Behavior Survey
(YRBS), which has been adminstered biannually starting in 1991 to a nationally representative
sample of roughly 15,000 9" through 12" grade boys and girls. The estimates reported will pertain
only to the girlsin the YRBS.®> All of the statistics displayed in the figures below can be found in
Table 1.

These data, however, do not show widespread trends towards lower sexua activity and
greater birth control use.® Figure 6A displays the available evidence on the percentage of teensthat
have engaged in sexual activity in the preceding three months. Although Secretary Shalaa's
assessment is technically correct that “fewer young people are engaging in sexual behavior,” the

evidenceis not particularly strong. Among those 15 to 19 in the NSFG data (the evidence used to

“Earlier NSFG surveys conducted in the 1970s are not comparable because the survey was
only administered to married women.

*The estimates from the Y RBS reported herewill be restricted to those for girlsfor purposes
of comparability withthe NSFG data. 1n subsequent analysesof the Y RBSreported bel ow, however,
| will take advantage of the availability of information on both boys and girls from that survey.

®All of the estimates reported here have been computed by the author, but those reported by
Abma and Sonenstein (1998) and Terry and Manlove (1999) are comparable.
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support her assertion), alarge decline was observed between 1988 and 1995, which followed alarge
increase between 1982 and 1988. But the 1995 level isonly 0.2 percentage points lower than the
1982 level. Moreover, evidence from the same source showed virtually no recent change among
those 15 to 17; between 1988 and 1995 the percentage that engaged in sexual activity fell by 0.2
percentage points. Estimates from the YRBS data shows that girls in high school became more
sexually active through 1995 before decreasing their activity between 1995 and 1997.

Broad evidence of general declines in sexua activity is also weak when one considers
whether or not teenshave ever engaged in sexual activity. Figure 6B showsthat theY RBS datadoes
indicate a decrease between 1995 and 1997 and the 1997 level islower than that observed in any of
the previous years. The NSFG datashows avery slight decrease in the percentage of ever sexually
active women among 15 to 19 year olds between 1988 and 1995, but the rate in 1995 is still almost
five percentage points higher than that observed in 1982. Moreover, younger teens continue to be
increasingly likely to have ever engaged in sexual activity through 1995.

Estimates of the use of birth control also provide mixed findings for the population as a
whole. All statistics regarding birth control use are reported here as the fraction who did not use
contraception at aparticular incident rather than the moretraditionally reported figures of those who
did use contraception. This decision was made because it is the failure to use contraception that
places the woman at risk of becoming pregnant and that is the focus of this paper. Figure 7A
displaystheavailable evidence onthelikelihood of failing to use contraception at thelast intercourse

inthe past three months.” Datafromthe Y RBS showsdecreasesthrough the 1990s. On the contrary,

"It isevident that estimatefrom the Y RBS dataare substantially lower ratethan that from the
NSFG samples. A potential explanation for thisfinding restsin the particular questionsasked in the
two surveys. The YRBS appears quite specific in indicating that some form of birth control should
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the NSFG data show an increase between 1988 and 1995 (thisinformation is not available from the
NSFG for 1982). A reconciliation is perhaps possible if adramatic upward trend in the late 1980s
followed a sharp rebound in the early 1990s; neither dataset provides sufficient information to test
this hypothesis.?

Thereportedincreaseinthefailureto usebirth control based onthe NSFG dataisparticularly
surprising in light of recent advances in contraceptive technology. Highly effective, longer-term
contraceptive methods, including Norplant and Depo Provera, have recently become available.’
Although these new methods have been adopted by a significant number of teens, their use has
largely been among those who might have used “the pill” otherwise. Figure 7B shows the methods
used at last intercourse by women 15 to 19 who have engaged in sexual activity in the past three
months. It indicatesthat 7.7 percent of these women used either Norplant or Depo Proverain 1995

(these methods were not listed as optionsin 1988). Most other forms of contraception were used at

have been used by asking, “ The last time you had sexual intercourse, what one method did you or
your partner useto prevent pregnancy?’ Estimatesfrom the NSFG are derived from aless-directed
approach where respondents are asked whether or not they used a series of contraception types and
may have been better abletoillicit aresponsethat no formwasused. Another potential explanation
isthat the YRBS is conducted in school while the NSFG is conducted in home and that difference
may affect the reporting of sensitive behaviors. Regardless of the differences in levels, estimates
over time should still provide trends that can legitimately be compared.

8 have spoken with representatives of the CDC about this apparent contradiction. Although
they have confirmed finding similar patternsin their own analyses, they aso have not been able to
resolve the apparent inconsistency across data sources.

This discussion ignores the introduction of the “morning after pill,” otherwise known as
emergency contraception because such methods were not approved for use by the U.S. Food and
Drug Administration until February 1997, beyond the date for which statistics are being reportedin
thispaper. Nevertheless, itsuseis still uncommon. A recent survey found that only one percent of
all women of reproductive age hasever used emergency contraception and that only 11 percent even
knew about its existence and that it is available for use (Kaiser Family Foundation, 1997).
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roughly the same rate with the important exception of the pill. In 1988, 41.5 percent of teenage
women used thiseffectiveform of contraception, but that level fell to 23.3 percent in 1995. Thisfall
was not compensated by the increased use of new contraceptive methods; the difference is made up
by those not using any method at al based on these data.

On the other hand, fewer and fewer teens appear to undertake their first sexual encounter
without using contraception. Figure 7C reportsthese datafor both age groups of the NSFG data (no
comparabledataisavailableinthe Y RBS); thereduction hasbeen dramatic. 1n 1982 morethan half
of teensin both age groupsdid not use any contraception at first intercourse. 1n 1995, however, only
about one-quarter failed to do so. Although this trend is important, it is probably not as good a
predictor of the risk of becoming pregnant asis birth control use at last intercourse, since the latter
is probably a better gauge of typical practicesfor alarger proportion of sexual activity.

To approximate the risk of pregnancy that atypical teen facesat apoint in time, the dataon
sexual activity in the past three months along with the failure to use contraception at the last
intercourse in the past three months are combined to create a statistic representing the joint
probability of the two behaviors. Thisstatistic, which | refer to asthe* pregnancy risk,” constitutes
the probability that in the past three months a teenage girl had sex and did not use contraception,
placing her at risk of becoming pregnant. It isauseful statistic because it incorporates abstinence
asaform of contraception. On the other hand, because it only capturesfailure to use contraception

at the last intercourse, it is likely to understate the fraction of teenswho are truly at risk of getting
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pregnant.* Nevertheless, trendsin this statistic would seem to be strongly correlated with the true
fraction at-risk.

The estimated pregnancy risk across samples over time are reported in Figure 8. As one
would expect based on the earlier patterns of sexual activity in the past three months and
contraceptive use a the last intercourse over that period, trends in pregnancy risk conflict between
the two surveys. The NSFG data indicates an increase in pregnancy risk between 1988 and 1995,
but the YRBS shows a decline between 1991 and 1997. Again, these findings may not be
inconsistent if an upward trend in the late 1980s reversed in the early 1990s. Nevertheless, they do
not present a clear picture regarding changes over time in the risk that teens face of becoming
pregnant.

These results for sexual activity, birth control use, and pregnancy risk do not appear to
coincide with the evidence on pregnancies and births presented earlier. The rapid decline in these
outcomes through the 1990s would certainly suggest that a reduction in sexual activity and an
increase in contraceptive use should be readily apparent in these data, but they are not.

To reconcile these findings one needs to recall that the trends in births were considerably
stronger for blacksthan for whites and Hispanics. Infact, evidence consistent with these trends by
race/ethnicity are observed, asreported in Table 1. Severa measures of sexual activity for black,
non-Hispanic women have decreased rather dramatically, while similar statistics for white, non-

Hispanic and Hispanic teenage women show no such patterns. For instance, estimates from the

“Moreover, the three month window it uses is shorter than the annual window that births,
abortions, and pregnancies are typically measured. For both these reasons, a comparison of
pregnancy risk to the pregnancy rate will incorrectly make it appear that a huge fraction of teens at-
risk become pregnant.
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NSFG indicate that the share of black, non-Hispanic women aged 15 to 19 who have been sexually
activity in the past three months fell from 53.6 percent in 1982 to 50.8 percent in 1988 to 45.8
percent in 1995. Similar findings are observed for those 15 to 17 in the NSFG and for school-age
girlsfrom the YRBS. Results are |less supportive of this trend when considering whether women
have ever engaged in sexual activity, but that measure is probably less indicative of the risk of
pregnancy than sexual activity in the past three months. On the other hand, little evidence of
decreased sexual activity among white, non-Hispanic and Hispanic women isobserved in any of the
data (if anything, thereis evidence of an increase in activity for Hispanics).

Moreover, fewer black, non-Hispanic women engage in sexual activity without using
contraceptives. At first intercourse, rates of use have jumped significantly for all demographic
groups. But contraceptive use at thelast intercourse in the past three months has risen strongly only
for black, non-Hispanic women. Inthe YRBS, for instance, one-quarter of school-age girlsin this
group failed to use birth control at their last intercoursein 1991, but that rate fell continuously to 18
percent by 1997. Perhaps most striking is the evidence on the constructed pregnancy risk measure.
For both the younger teens from the NSFG between 1988 and 1995 and for the school-age teensin
the Y RBS between 1991 and 1997, therisk of pregnancy wasamost cut in half. Based on all of the
above findings, one can see that the national trend towards lower teen birth ratesislargely driven
by areductionin birthsto black, non-Hispanic women and the trend for that group is consistent with
their reduction in sexual activity and increased reliance on contraception, reducing their risk of

becoming pregnant.
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1. REVIEW OF THE LITERATURE ON TEEN SEXUALITY

The models of the determinants of teen sexuality and use of contraception that economists
have put forward are considerably different from those introduced in the other social sciences. This
section will provide abrief overview of these perspectives and offer aframework for characterizing
their differences. | will then describe recent advancesin the field of behavioral economicsthat can
provide something of a synthesis of the two contrasting approaches. Finally, | will briefly review
the empirical literature that attempts to identify those factors that are related to sexual activity and

contraceptive use.

A. ALTERNATIVE THEORETICAL PERSPECTIVES

The models to which noneconomists subscribe tend to be very intricate and factor in the
effect of a multitude of potential components that affect developmental outcomes, including teen
sexuality, and may well affect each other (c.f. Brooks-Gunn and Furstenberg, 1989; Hardy and
Zabin, 1991; Brooks-Gunn and Paikoff, 1997). For instance, Hardy and Zabin (1991) present alife
course model in which these factors are broadly decomposed into those which are biological or
health-related and those which pertain to one's environment or family. Each of these categories
contain alarge number of factors. Within biological/health factors, indicators of the child’ s health
go back from before birth (i.e. mother’s nutritional status, drug use, etc.), through infancy and
childhood (i.e. congenital deficits, accidents, nutrition, etc.) and into adolescence (i.e. sexua
maturation, mental health, etc.). Family and environmental factors include characteristics of the
individual’ s parents and family (i.e. parents’ education, parenting skills, family composition, etc.),

available resources (i.e. economic, support networks, etc.), community characteristics (i.e. crime,
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education quality, family patterns, etc.) and peers and the media (i.e. friends characteristics,
exposure to movies/TV, etc.). These factors are allowed to interact with each other. Beyond this
extensive set of characteristics, other factors, such as stressful life events, are al'so included in the
model. All of these components contributeto acomplex process by which developmental outcomes
of children, such as teen sexual activity, are determined.

Economic models, in contrast, rely upon the rationality of the individual decision-maker;
decisions are made based upon a comparison of the benefits and costs of the alternatives (c.f.
Leibowitz, et al., 1986; Lundberg and Plotnick, 1995; and Kane and Staiger, 1996).” Interestingly,
specific modelsof sexual activity and birth control usearerarely provided. Theliteratureonfertility
in general, and teen fertility, in particular, traditionally includes model s that begin with the decision
to become pregnant, ssimply treating abstinence from sex as the ultimate means of avoiding an
undesirable pregnancy. Withinthisframework, women“choose”’ to become pregnant if the benefits
of a pregnancy are greater than its costs. These costs typically involve what one gives up by
becoming pregnant, which are lower if, for instance, welfare benefits are higher or labor market
conditions are weaker. A similar approach of comparing costs and benefits may be applied to the
specific decision to engage in sexual activity or to use contraception among those who are sexually
active.

This framework is best represented in the form of a “game tree,” as shown in Figure 9.
Women are presented with a set of decisions that must be made and each decision leads to a new

“branch” of thetreein which additional decisions arerequired. In the context of fertility behavior,

'Akerlof, Yellen, and Katz (1996) provide an aternative type of economic model that
describesbargaining power between men and women within rel ationshipsto propose an explanation
for the growth in non-marital births over the past few decades.
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women must choose whether or not to engage in sexual activity. Those who do so must decide
whether or not to use contraception. Their decision at this stage leads to varying probabilities of
becoming pregnant (defined here to be p, if they use contraception and p, if they do not wherep, is
greater than p,), but in both cases it is possible that a pregnancy would result.® If pregnant, the
woman must decide whether or not to abort her pregnancy or carry it to term, and chooses to give
birth with probability p,. A morecomplicated version could alsoincludethedecisiontoget married,
which entersthe decision tree at various points (for instance, before the decision to engagein sexual
activity or after a pregnancy results).

Thisrepresentation of the decision-making processis not exclusive to economics, since the
diagramitself may bethought of assimple sequencing of events. Thedifference between economics
and other disciplinesisthat economistsassoci ate with each outcomeaparticular cost and benefit that
individualstakeinto consideration in their decision-making. Infact, the costs and benefitsincurred
at the later stages are assumed to be taken into consideration when decisions are made at the earlier
stages of the gametree. For example, if abortion policy becomes more restrictive and, hence, more
expensive to teens, then these costs should be incorporated into the decision regarding whether to

engage in sexual activity.

8 n the decision tree represented in Figure 9, the actual payoff if one engages in sexual
activity and becomes pregnant is the same regardiess of whether or not contraception was used
(equal to B). One could argue that psychic costswould be greater if birth control was used, but this
simplification does not affect the analytical framework and is maintained here. Similar arguments
could be made regarding the actual payoffs to giving birth or aborting (equal to C or D).
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B. COMPARISON AND SYNTHESIS OF MODELS

An important distinction between the economic and non-economic models involves the
degree to which an adolescent girl has the ability to make rational decisions (Lowenstein and
Furstenberg, 1991). Developmental models of sexuality describe a series of stagesin which girls
age through puberty, adolescence, and their later teenage years with a greater ability to make such
decisions. For most girls, in their earlier teenage years this ability is limited, according to these
models, and sexual encounterstend to be spontaneous. Thesebeliefsare expressed by Moore, et al.
(1995), who write:

Thereis abundant evidence ... that sex isirrational, in the sense that it is often not

planned, but impulsive. Thisisespecially true for first sexual experience. Another

way that the data seemto support a‘sex asirrational’ premiseisthe pattern of time

inconsistency, in which teens (and others) often plan to ‘just say no’ but end up

saying ‘yes,” and most teens think the best age to begin having sex islater than the

age when they began.” (p. 11)
Within this framework, teen pregnancies are viewed as unavoidable mistakes. The economics
literature may express concern regarding teens' abilities to make rational decisions, but typically
circumvents the problem by arguing that the difference between teens and adults is that teens have
a “higher rate of time preference,” through which the benefits incurred at the moment are valued
more highly than the (potentially) high costs that may be incurred some time in the future (c.f.
Leibowitz, et al. 1986).

Recent advances in the field of behavioral economics may provide an appropriate middle

ground in which the two sets of models may be reconciled. For instance, O’ Donahue and Rabin

16



(1999) present a model of behavior in which rational individuals make decisions based on the
relevant benefitsand costs, but may still chooseto act in waysthat appear to be spontaneous. Intheir
model, the benefits and costs that are incurred in the future are discounted in the same way as they
would be in standard economic models, but individuals place heightened value on those rewards
received right at the moment. Based on such amodel, engaging in unprotected sexual activity today
would be more likely since today’s benefit is disproportionally weighted even in the face of
potentialy large future costs. On the other hand, teens may till state a preference not to engagein
sexual activity at some future point because the heavy weight placed on immediate gratification
would be absent. This sort of model maintains the assumption of rationality in that individuals are
maximizing their utility, but it also allows for aform of spontaneity. In fact, such amodel would
yield additional predictionsthat are consistent with those from other fields. One would expect that
as teens get older and gain experience regarding their sexuality, they may be able to make more
forward-looking decisions (like acquiring birth control) so that they are not placed in a position

where immediate desires overrule longer-term costs.

C. EMPIRICAL CORRELATES

An extensivereview of the literature on teen sexual activity, contraceptive use, and fertility
isavailablein Moore, et a. (1995). Their review uncovers a multitude of factors that have been
found to be correlated with the initiation of sexual activity, including: older age, age at menarche,
pubertal status, frequent church attendance, supportivefamily relationships, educated parents, school
performance, living in a single parent household, using alcohol or other drugs, dating young and

having sexually active siblings and friends. Similar characteristics are related to contraceptive use
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at first intercourse. The emphasis on factors such as these are consistent with non-economists
models of teen sexual activity in that a complex array of inter-related factors that affect a child's
development should also be related to their sexual behavior.

Unfortunately, statistical difficulties plaguetheinterpretation of many of theresultsasbeing
causal. In particular, many of the variables considered are either jointly determined with sexual
activity and contraceptive use or are correlated with other unobservable factors that may also be
related to these behaviors, preventing acausal interpretation. For example, thefactorsthat influence
drug and alcohol use are aso likely to influence decisions to engage in sexual activity and use birth
control.® Therefore, finding a positive relationship between drug or alcohol use and, say, sexual
activity does not imply that drinking may lead one to have sex. Alternatively, children raised in
families that invest less in them (in the form of time or other resources) may be more likely to
become sexually active and to perform worse in school. Such a relationship would invalidate a
causal interpretation of the effect of school performance on sexual activity.

Economists have rarely conducted empirical studies regarding sexual activity and
contraceptive use, but have more commonly studied the determinants of fertility with a particular
emphasis on the impact of policies that alter the costs of having children. This emphasis is
consistent with an economic model that emphasizes rationality and the fact that one might expect
to observe behavioral responses to changes in the incentives facing individuals. | will focus this
review onthose coststhat can be considered asdeterminantsof sexual activity and contraceptive use,

including labor market conditions, AIDS incidence, abortion access, and welfare policies.

°Recent work by Dee (1999), however, has specifically dealt with the econometric problems
in this particular example.
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Regardinglabor market conditions, Butz and Ward (1979) and Macunovich (1995) estimated
the rel ationship between the gainsfrom work for women and their level of fertility, although neither
of these papers focuses specifically on teenage women. Although Butz and Ward report evidence
supporting the proposition that the timing of child-bearing is negatively correlated with changesin
earnings, Macunovich disputes their finding because of data and econometric problems. In
particular, she argues that wage changes bring about both income and substitution effectsthat make
it difficult to predict the optimal response to a change in the wage. A higher wage increases the
return to work (the substitution effect), but also provides additional income that can enable one to
“consume” more (the income effect). Below, | will evaluate the responsiveness of fertility to
changesin job availability (through the employment-to-population ratio), not the wage. Since the
impact of labor market conditions on the decision to bear children for those without jobs is solely
afunction of the substitution effect, one might predict that an improved labor market would lower
the teen fertility rate.

The impact of the AIDS epidemic on sexual behavior was not considered to be within the
domain of economicsuntil thework of Philipson and Posner (1993) and Ahituv, Hotz, and Philipson
(1996). These papers argue quite forcefully that economics studies the response of individuals to
incentives and AIDS provides a strong incentive for those potentially at risk of AIDS to alter their
sexual practicesin response. They also find empirical evidence supporting the position that those
most at-risk of contracting AIDS have indeed become more likely to engage in safe sex. Although
these papers do not focus on teens, the fact that most teen sexual activity occurs outside of marriage

and potentially with multiple partners, implies that one could extend their analysis to indicate that
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teens should either become more likely to practice abstinence or to become more likely to use
condoms should they be sexually active.

Research on the effects of abortion access on fertility behavior has grown considerably over
the past few years (c.f. Levine, et a., 1996; Kane and Staiger, 1996, and Matthews, et al. 1997).
Earlier research on abortion access had restricted itsfocus to the effect on abortion demand, and the
results generally supported the notion that the demand curve for abortion services is downward
sloping; anincreasein the cost reducesthedemand (c.f. Blank, et al., 1996; and Haas-Wilson, 1996).
The major advance in more recent work is that it provides empirical tests of the proposition that
changesinabortion accesscould also affect thelikelihood of pregnancy. Resultstypically confirmed
that restricted abortion access |lowered the demand for abortion services, but found no evidence of
an increase in births, which must mean that pregnancies declined. One could then infer that sexual
activity and/or contraceptive use was affected, but no direct test of these behaviorswas provided due
to data limitations.

Economists have long been contributorsto the research on the effects of welfare generosity
on non-marital fertility; that literatureisreviewed by Moffitt (1998). He statesthat the conventional
wisdom based on the existing evidence earlier in the decade was that welfare recei pt had no impact
on fertility behavior, but that more recent work suggests that arelationship may indeed exist. Little
of thiswork is directed specifically at teenagers, but a disproportionate share of welfare recipients
began their spells by giving birth asteens, suggesting we may expect to see some effect for teensas
well. Todate, relatively little research has examined the impact of welfare reform on teen fertility.
Most of the recent work that has been conducted has focused on the results of one particular

provision, thefamily cap, among many reformsinstituted simultaneously. Thefamily cap eliminates
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the benefit increase that otherwise would result if a woman on welfare had an additiona child.
Research on the family cap has also provided mixed evidence regarding its impact (Argys, et al.,
forthcoming; Fairlie and London, 1997; O’ Nelll, 1994; and Camasso, et a., 1999). The only work
of which | am aware that has examined the impact of awide-ranging set of welfare reformsis that
by Horvath and Peters (1999), who find that the introduction of reforms led to declines in non-
marital fertility among teens. Additional research supporting this finding would be required,
however, before one could make strong conclusions regarding the effect of welfare reform on teen
fertility.

Animportant implication of thesefindingsisthat evidence does seem to support the position
that changesin the costsof childbearing affect teen fertility behavior. Thishasobviousimplications
for teen sexual activity and birth control use, but direct evidenceof such effectsislargely unavailable

at present. Part of the subsequent empirical analysis will address this omission in the literature.

V. EMPIRICAL ANALYSIS
A. ANALY SIS OF DEMOGRAPHIC CORRELATES

This part of the paper will employ cross-sectional datato analyze theindividual factors that
are related to sexua activity and use of contraception among those who have engaged in sexual
activity. The data to be employed here is the first wave of the National Longitudinal Survey of
Adolescent Health (“Add Health”), which was conducted in 1994/1995. The public release version
of these data contains information on 6,504 boys and girls in grades 7 through 12. Tremendous
detail isavailable on theseindividuals, including demographics, scoreson atest of cognitive ability

(the Peabody Picture Vocabulary Test, or PPVT), grades in school, characteristics of the child's
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mother and household, and extensive attitudinal variables, which will be used hereto determinethe
correlates of teen sexual activity and use of contraception.®

Results of this analysis are reported separately for girls and boys in Tables 2A and 2B,
respectively. The first row of these tables provides estimates of the percentage of students who
engaged in sexual activitiesthat may lead to apregnancy. Responsesfor boysand girlsaregenerally
similar.** For the full sample, 37.6 percent of girls and 38.9 percent of boys have ever had sexual
intercourse and 35 percent of the girls and 34 percent of the boys have done so in the past three
months. Roughly one-third of sexually active girls and boys failed to use contraception at first
intercourse aswell asintheir last sexual encounter in the past three months. Therisk of pregnancy
based on the behaviors of women in the past three monthsis estimated to be 12.4 percent. For boys,
therisk of apartner’ s pregnancy is 10.3 percent. Among just those boys and girls age 15 and over,
sexual activity is somewhat more common, but contraceptive useis not.

The remainder of Tables 2A and 2B presents probit estimates of the relationship between
each of these outcomes and a series of characteristics of teens and their families. Two separate
models are estimated here for each of thefive different outcomes. Thefirst includesthefull sample
of girlsand boys and includesjust demographics and mother’ s/lhousehold characteristics, which are

more likely to be exogenousto the behaviors being studied. Responses to attitudinal/expectational

OCharacteristics of mothers were obtained from a separate parental questionnaire.
Interviewers were clearly informed to attempt to gather information from the respondent’ s mother
(or other mother-typefigure), not the father, and the vast majority of parents responding to this part
of the survey were mothers. The sampleislimited to those students between the ages of 12 and 18.

One reason why this finding may not be obviousis that about one-third of the partners of
sexually active women age 15 to 17 istwo or more years older than they are (Darroch, Landry and
Oslak, 1999).
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guestions are also considered in the second model, but the sample isrestricted to those between the
ages of 15 and 18 since many of these questions were only asked of this older group.”® These
variables are examined separatel y becauseteens' responsesto these questions may beinfluenced by
their behavior (that is, they are endogenous).

For girls(Table 2A) estimates from models of sexual activity are quite similar regardless of
whether the activity relates to the past three months or ever. Many of the girls' characteristics are
significantly related to sexual activity, which is more likely among those who are older, in a higher
grade, perform worse in school, are areligion other than Catholic, and who do not attend religious
services on aweekly basis. An additional year of age and of schooling increases the likelihood of
having sex by 6 to 8 percentage points depending upon the measure of sexual activity and the age
composition of the sample. Every additional one-tenth of a point in a girl’s GPA reduces her
likelihood of sexual activity by 11 to 14 percent. On the other hand, once one controlsfor thegirl’s
own characteristics, few of the attributes of her mother or household are significantly related to
sexual activity.

In modelsthat include potentially endogenous variabl esrepresenting attitudes, expectations,
and risk perceptions, these variables are also observed to be significantly related to the likelihood
of sexual activity. Girlswho report that getting pregnant would be one of the worst thingsto happen
to them are roughly 20 percentage points less likely to engage in sexual activity. Both measures of
parental disapproval yield similar estimates. On the other hand, those who view little or no risk of

pregnancy from sexual activity over an entire month are 13 percentage points more likely to have

2| have al so estimated model sfor those aged 15 to18 excluding the attitudinal /expectational
variablesfor purposes of comparison with thefirst set of modelsin Tables 2A and 2B and obtained
similar results.
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sex. Of course, the concern regarding interpretation of these relationships asbeing causal isthat, for
instance, girlswho regularly engagein sex may downplay their concernsregarding apregnancy, the
level of their parents’ disapproval, or their perceived risk of pregnancy to be consistent with their
own behavior.

Compared to modelsof sexual activity recently or ever, resultsfrom modelsof contraceptive
use indicate some differences in the factors that are correlated with agirl’s behavior. Infact, ina
multivariate context, very little is significantly related to contraception at first intercourse. Black,
non-Hispanic girls are less likely to fail to use contraception, as are those who score higher on the
available aptitudetest score. Thosewho report no religion aresignificantly lesslikely to havefailed
to use contraception. In models that include attitudinal/expectational measures, girlswho reported
their mothers disapproved of birth control use and those who perceived there to be little or no
probability of getting pregnant after asingle act were morelikely to havefailed to use contraception
aswell. Among the multitude of other characteristics reported, none of the others are found to be
significantly related to contraceptiveuseat firstintercourse. Ironically, girlswho report that getting
pregnant would be one of the worst things that could happen to them were no more likely to use
contraception than others.

Models of failure to use contraception at last intercourse, on the other hand, find that many
personal and family background characteristics are important correlates. Test scores, religion,
mother’ seducation, receipt of public assistance, and family incomeare all found to contributeto the
failure to use contraception at last intercourse. Many of the attitudinal/expectational variables are

significant aswell. In fact, those women who report that getting pregnant would be the worst thing
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that could happen to them are 20 percentage pointslesslikely to havefailed to use contraception (i.e.
more likely to use contraception) at their last intercourse.

A potential explanation that would be consistent with the divergent findings between thetwo
measures of contraceptive use could involve the spontaneity of the act. If first intercourse is more
likely to be an unplanned event, then contraceptives would be more likely to be used randomly. On
the other hand, once girls begin having sex more frequently, the activity becomes more planned and
appropriate precautions may be more likely to be used by those who want to take them. Such an
interpretation is consistent with the earlier discussion of the contribution of economicsto modeling
sexual activity in that spontaneity does not need to be ruled out, but once the activity becomes
repeated one would expect a greater degree of rationality.

The final set of models reported in Table 2A report the factors related to ateenage girl’s
“pregnancy risk,” which I have defined asthelikelihood that agirl has had sexual intercoursein the
past three monthsand did not use contraception at her last intercourse over that period. Econometric
models of pregnancy risk have important advantages compared to the more traditional approach of
separately examining sexual intercourse and the use of birth control. First, estimates of the
relationship between a personal characteristic and sexual activity may contradict the estimated
relationship between that characteristic and the use of contraception, making it more difficult to
determine whether agirl with that traitismore or lesslikely to be at risk of becoming pregnant. For
instance, among the full sample of Add Health respondents, those who attend religious services at
least once per week are less likely to have engaged in sexual activity in the past three months

(reducing their pregnancy risk), but those who did have sex were less likely to use contraception
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(increasing their pregnancy risk). Estimates from the pregnancy risk models can indicate which of
the two effects dominates, or if the two are perfectly offsetting.’®

Moreover, estimates from models of contraceptive use among the sample of respondents
engaging in sexual activity are subject to sample selection bias. For instance, supposethat the AIDS
epidemic led many risk-averseindividual sto choose abstinence over sexual activity with someform
of contraception. If thelessrisk-averse did not change their behavior, the sample of sexualy active
girls would contain a larger fraction of those who do not use contraception and one might
inappropriately conclude that AIDS reducesthe use of birth control. A model of pregnancy risk for
which the target population is al teenage girls avoids this selection problem.

Results from these models are reported in the final two columns of Table 2A. For the full
sample they indicate that pregnancy risk increases with age, having aworking mother, and having
a mother who receives public assistance, and falls with school performance, being Catholic, and

being at the top of the income distribution. In the model of older teens that include potentially

30f course, one could aso derive the impact of the two separate effects on the pregnancy
risk. To seethis, define the share of respondents who have had sexual intercourse in the last three
monthsto be: P(sex) = S/N where Sisthe number having sex and N isthe samplesize. Then define
the probability of failing to use contraception conditional on having sex as: P(fail) = F/SwhereFis
the number failing to use contraception. Thentherisk of pregnancy, P(preg) = P(sex)* P(fail) = F/N.
The derivative of P(preg) with respect to any variable, X, is obtained by the product rule:

OLP(Preg)] _ p gy x AP | oo ALPLTAIN
oX oX oX

Standard errors for these estimates would have to be calculated using the delta method. Defining
apregnancy rate and then estimating models of itsdeterminantsdirectly ismuch simpler. Estimates
from these pregnancy risk models may differ slightly from the formulajust derived because Probit
derivatives are estimated at the value of the sample mean for each variable, rather than estimating
separate derivatives for each person and then taking the mean.
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endogenous variables, the results further indicate that pregnancy risk is lower for those who view
apregnancy as one of the worst things that could happen to them and whose mothers disapprove of
them having sex at thistime. The perception that pregnancy isunlikely is positively associated with
pregnancy risk, but the estimate is not statistically significant.

Estimates from comparable models for boys are presented in Table 2B. Regarding sexud
activity, afew relevant distinctionsin the results for between boys and girls are noteworthy. First,
racial differences arefar more pronounced among the boysthan the girls. For instance, black, non-
Hispanic boys are 25 percent more likely to report having engaged in sexual activity ever relative
to white, non-Hispanic boys. The comparable gap for girlsisonly 10 percent. Second, in models
that include attitudes and expectations, boys who report that their friends will respect them more if
they have sexual intercourse are 10 percentage pointsmorelikely to have engaged in sexual activity.
No such effect is observed for girls. Here, in particular, it is important to raise the caveat of
endogeneity in attitudes. Regarding contraceptive use at last intercourse, the main difference
between boys and girls is the influence of mother’s characteristics. In particular, mother’s
educational attainment and welfare receipt are important determinants of contraception use at last

intercourse for girls, but not for boys.

B. ANALYSIS OF “PRICES’

This section of the paper will examine the impact of increases in costs associated with
becoming pregnant and giving birth on teenagers  patterns of sexual activity, contraceptive use, and
pregnancy risk. These costs can bethought of asanincreasein the price of having sex and/or failing

to use contraception and can be monetary or otherwise in nature. The hypothesis that is being
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examined hereisthat increasesin the cost will reduce the likelihood of having sex and increase the
likelihood of using contraception.

The specific costs that | will use in this analysis include labor market conditions, the
incidence of AIDS, the generosity of the welfare system, and abortion restrictions in place in a
teenager’s state of residence.® Labor market conditions represent a price in the form of an
opportunity cost. In periods when job opportunities are limited, the cost of becoming pregnant is
lower because the opportunity cost associated with areduced ability/willingnessto work islower at
that time. The incidence of AIDS represents a clear cost since greater levels of sexual activity
without the use of condoms can impose substantial health risks. If welfare benefits are more
generousand/or easier to get, the cost of apregnancy islower becausethe government will pay some
modest living expense in that event. Finally, restricted abortion access may reduce one’' s ability to
abort an unwanted pregnancy, making it more costly to become pregnant in the first place. The
estimated impact of these costs on fertility behavior based on past research was reviewed earlier.
To the extent that they are related to fertility, they may also be related to sexual activity and birth

control use, yet no previous research of which | am aware examines these relationships.

“Another potential policy variablethat could beimportant in determining sexual activity and
contraceptive useis sex education in schools, which could reduceinformation deficienciesfor teens
making these decisions. For instance, Oettinger (1999) uses data on individual enrollment in sex
education classes and finds that taking such a class increases the likelihood of becoming sexually
activeearlier, but hasonly aweak effect onthelikelihood of an earlier pregnancy. | have chosen not
to consider sex education in the present analysis for two reasons. First, | am unable to identify
enrollment in sex education classesfor individualsinthe Y RBS dataand | have been unableto piece
together state-level datafor sex education requirementsfor all the survey years available. Second,
as described bel ow geographic identification using the Y RBS datais limited because of the number
of states repeatedly covered by the survey, suggesting that a more parsimonious specification may
be preferable.
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In the subsequent analyses, for purposes of completeness al models will be estimated
separately for boys and girls.™ Although most of the costs considered would affect girls more than
boys (with AIDS being apossible exception), it isunclear how these costs would be related to boys
sexual activity. On the one hand, one might consider boys to act something like a control group.
If costs that are imposed only on girls have an estimated effect on the sexual activity of both boys
and girls, then perhapsthefindingisspurious. Alternatively, because high school boysarethelikely
(but not exclusive) sexual partners of high school girls, one may expect to see spilloversin the sense
that if something affects girls' likelihood of engaging in sexual activity, it will also affect boys
likelihood.

To determine whether sexual activity and birth control use are related to their costs, | use
1991, 1993, 1995, and 1997 Y RBS data, described previoudly. Although personal characteristics
of the respondentsin these data are quite limited, its particular advantage for the present purposeis
the availability of state of residence identifiersfor each respondent. Thisinformation allows meto
link state level datafor the relevant year on the costsexamined. | obtained state-level employment-
to-population ratios for teenagers directly from the U.S. Bureau of Labor Statistics.'® The dataon

AIDSincidence comefrom the Centersfor Disease Control and measuresthe number of AIDS cases

*0bviously, boysface no “pregnancy risk” themselves, but do face the risk of getting agirl
pregnant. For ease of exposition, in the remainder of the discussion | will discuss pregnancy risk
symmetrically with the implication that for boys it should be interpreted in the appropriate way.

These data reflect unpublished estimates from the Current Population Survey (CPS) and
wereprovided directly fromtheLoca AreaUnemployment Statisticsdivision of the Bureau of Labor
Statistics.
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per 100,000 population in the state (c.f. U.S. Department of Health and Human Services, Public
Health Service, Centers for Disease Control, various issues).”’

Data on welfare generosity take two forms. First, | use the maximum welfare benefit for a
family of two under the AFDC or TANF program depending upon which wasin place in each year;
these data were obtained from the Green Book (U.S. House of Representatives, various years).
Second, | create an indicator variable that identifies whether or not astate hasa“reformed” welfare
system. These reforms could have come about either through waivers requested by states and
granted from the federa government before national welfare reform in 1996 or by the state
implementing avalid TANF plan after national welfarereform.!” Thesedatawere obtained fromthe
Council of Economic Advisers (1999).

Thefinal set of variablesisaseriesof threeindicator variablesthat represent whether or not
aparticular type of abortion restriction wasin placein aparticular state and year. Thethree specific
restrictions | consider are Medicaid funding restrictions (which largely prohibit the use of public
funds for abortions), parental consent/notification laws (which require a minor to either notify or
obtain consent from a parent before obtaining an abortion), and mandatory waiting period laws

(which requires a woman seeking an abortion to wait, typically, 24 or 48 hours before having an

"The definition of AIDS changed beginning in 1993, leading to a large increase in the
number of casescounted. Inthedataused for thispaper, | have adjusted the 1991 data by estimating
acubic trend in AIDS incidence rates and using the discrete jump between 1992 and 1993 as the
scaling factor. The results presented are generally similar (although less precise) to that obtained
when | only use 1993 through 1997 data.

"The determination of whether a waiver was in place is based upon the waiver's
implementation date, not the date the waiver was requested. For those yearsin which awaiver or
aTANF plan was implemented in the middle of the year, | use the fraction of the year in which the
reform wasin place.
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abortion performed after notifying aprovider of her intent to abort). These datawere obtained from
the National Abortion and Reproductive Rights Action League (NARAL) Foundation (various
years).

Using these data, | estimate Probit models with state and year fixed effects where the
dependent variables are the the sexual activity/contraceptive use measures described earlier and the
explanatory variables include a vector of prices along with the limited personal characteristics
available for each respondent. In such a model, the identification of price effects is obtained by
comparing changes between states over time. All reported results from the Probit model represent
the value of the derivatives estimated at the sample mean of the independent variables.

AlthoughtheY RBSisthebest-suited dataset to estimate such amodel because of itsmultiple
survey years and available state identifiers, it does have some limitations. In particular, the survey
isschool-based and, although the sampleisrelatively large (between about 11,000 and 16,000 teens
per year) and is chosen to be nationally representative, its school-based nature |eads the respondents
to be more concentrated geographically. Infact, in any given year only about half of the states are
represented. Of course, the larger states like California and New Y ork are represented in each
survey; some of the smaller states appear much less frequently, if at all. For instance, over the four
survey years, only 41 states (including the District of Columbia) areincluded at all and 13 statesare
only represented once. In a model with state fixed effects, this latter group of states offers no
additional identification because no change can be observed within the state over time. Infact, only

11 states are represented in each survey year.'®

¥Thesestatesare: California, Colorado, Florida, Georgia, Michigan, Mississippi, New Y ork,
Ohio, Pennsylvania, Texas, and Washington. To examine the impact of the findings from using an
unbalanced sample, | have also estimated all reported models separately for just the 11 states that
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Moreover, amodel with state fixed effectsisonly identified based on changes within states
over time. For those policy variables that are discrete in nature, such as abortion restrictions, the
power of the analysis may be limited because so few changes have taken place over the sample
period withinthesestates.® Although continuous price measures|ikethe employment-to-popul ation
ratio and AIDS incidence provide greater variation, the power of an analysis of welfare generosity
may also belimited in that very few states substantially changed the nominal value of their benefits
over the sample period in the available states. This caveat should be kept in mind in interpreting the
results reported subsequently.

Theresults of thisanalysis are reported in Table 3. Thefirst row of thistable indicates the
percentage of respondents who are engaging in each of the specified outcomes. Differences do
emerge when comparing these estimates to those found from the Add Health data. Some, but not
al, of these differences may be attributable to the fact that Y RBS sample (high school students) is
dightly older than that in Add Health (grades 7 through 12). After adjusting for age by focusing on
the older Add Health respondents, those in the Y RBS appear less likely to report sexual activity in
the last 3 months, that they failed to use contraception at last intercourse in the past three months,
and are at less risk of pregnancy. These differences may be to differencesin survey procedures.

The remainder of Table 3 presents estimates of equation (1) where the outcomes represent

indicator variables of sexua activity, birth control use, and pregnancy risk. Estimated coefficients

are represented in each survey year. Except where discussed below, all results from this subset of
the data are qualitatively similar to those reported for the full sample.

¥In only three, seven, and six statesare changes observed between thefirst and last available
survey year available in Medicaid funding restrictions, parental consent/notification laws, and
mandatory waiting periods, respectively.
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for the demographic variables are generally consistent with those obtained in the analysis of Add
Hedth data. For girls, for the geographic variables representing differences in prices, estimated
effects of differencesin the employment-to-population ratio provide support for the hypothesisthat
prices matter. A one percentage point rise in thisratio (which represents an increase in the cost of
apregnancy) is predicted to reduce the likelihood of sexual activity ever or in the past three months
by about 1 percentage point (columns 1 and 3). The likelihood of failing to use contraception is
estimated to fall by 1.1 percentage point (column 5). Combining these two effects, the risk of
pregnancy is estimated to fall by 0.2 percentage points (column 7). To put these numbers in
perspective, the teen employment-to-population ratio rose from an annual average of 41.9 to 43.5
from 1991 to 1996 and would be predicted to have reduced the risk of pregnancy by 0.3 percentage
points, or 5 percent using the average risk of pregnancy of 6.2 percent as a base. In comparison,
pregnancies are estimated to have fallen by 16 percent from 1991 to 1996, as reported earlier.

For boys, astronger labor market is estimated to lead to less frequent sexual activity, but not
contraceptive use. Point estimatesindicate that the effect on sexual activity issmaller for boysthan
it isfor girls, which is consistent with the notion that some, but not complete, spillover might be
expected in the behavior of high school boys and girls.

Some support for apriceeffect isalsofound in the estimates of the effect of AIDSincidence.
Here, resultsindicate that AIDS is negatively and significantly related to agirl’ slikelihood of ever
having sexual intercourse (i.e. positively related to abstinence). Abstinenceisthestrongest response
one could have to the fear of contracting AIDS. For those who are sexually experienced, | find
estimated effects on sexual activity in the past three months and contraceptive use that are not

statistically significant. One might suspect these effectsto be weaker than that regarding abstinence
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since once one decidesto engage in sexual activity in the presence of AIDS, they may belesslikely
to substantially reduce that activity. Moreover, among those using contraception, they may have
been more likely to switch to condoms, but this does not represent an increase in the use of
contraception and would not be captured by this model. In terms of pregnancy risk, estimatesin
Table5 suggest that greater AIDSincidencein agirl’ s state reduces her risk, but not significantly.?

Regarding welfare generosity, results provide mixed support for therole of prices. Welfare
benefits do appear to be positively related to the likelihood of sexual activity and the failure to use
birth control for both boysand girls. A 10 percentincreaseinwelfare generosity isestimatedtoraise
the risk of pregnancy by 1.2 percent for girlsand 0.7 percent for boys. On the other hand, some of
the results regarding the impact of welfare reform are counterintuitive. For instance, teensresiding
in states that reformed their welfare system were more likely to engage in sexual activity than girls
in other states. Almost universally, welfare reform in a state meant increased difficulty for women
to collect benefits, which would have been predicted to reduce sexual activity. Taking into account
birth control use, the results indicate that effect of welfare reform is positive and marginally
statistically significant for girls. One potential explanation for these findings is that the reform
initiatives may have been endogenousin that the states that were experiencing the biggest increases
inteen sexuality werethe ones most concerned about the potential casel oad growth inthefutureand,

therefore, were more likely to crack down sooner on welfare receipt.

20n the other hand, when thesampleisrestricted tothe 11 statesfor which dataare available
for all 4 survey years, estimates indicate that a 10 case per 100,000 increase in AIDS incidence
reduces the probability of pregnancy risk for girls by 0.9 percentage points, which is significantly
different from zero (results available upon request). Since this analysis is based upon 11 of the
largest states, thissample may be morerepresentative of thelocationswhere AIDSisagreater threat.
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The results regarding abortion restrictions find little evidence that the imposition of a
restriction hasany effect onteen’ ssexual activity, useof birth control, or pregnancy risk. A potential
explanation for thisfinding isthelack of power inherent in the statistical methodol ogy, as described
earlier. Thisproblem may be attributabl e to the limited sample of states and the pattern of changes
of abortion restrictions across states. Of the three types of restrictions considered, there were
relatively few changes made over the sample period and those changes were morelikely to occur in
smaller statesthat were not in the sample each possibleyear. Therefore, the ability to obtain precise
before and after differences to compare to other statesis limited and may have contributed to the
general weakness in the findings along this dimension.

| have al so estimated amodel analogousto that in equation (1) that includesinteractionterms
between each pricevariableand therace/ethnicity of each respondent. Sincetrendsin sexual activity
and contraceptive use differed so dramatically by race/ethnicity (and particularly for black, non-
Hispanics), one might expect these price effectsto havedifferential impactsaswell. Table6 reports
theresultsof thisanalysiswhen all observationsare used intheanalysisseparately for boysand girls.
Identification in these models is weakened by the fact that sample sizes within states/years by
race/ethnicity begin to get small, so imprecision plagues many of the results.

Nevertheless, someimportant differencesemerge. In particular, theimpact of labor market
conditionsisfound to be greater for black, non-Hispanics than for white, non-Hispanics. For girls,
an improvement in the employment-to-population ratio is found to have a significantly stronger
effect on the likelihood of using contraception. The magnitude of the effect of labor market
conditionson pregnancy risk istwice asgreat for blacksthan for whites; the differenceissignificant

at the 10 percent level. Racial differencesfor boys are even more dramatic; pregnancy risk isfound
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to be roughly unaffected by labor market conditions for white, non-Hispanic boys, but a strong
negative effect is observed for black, non-Hispanic boys. Some evidence also supportsthe position
that the generosity of welfare benefits has alarger impact on black, non-Hispanics than for white,
non-Hispanics. Again, theimpact onfailureto usecontraceptionand pregnancy risk aresignificantly
greater for blacks than whites.

What can these results tell us about the potential determinants of recent trends in teens
sexual activity and contraceptive use? Recall that these trends are most clearly evident for black,
non-Hispanics. For these teens, the pregnancy risk fell by nearly half, from 14.7 percent to 8.4
percent between 1991 and 1997 based on YRBS data. The main potential predictor of adeclinein
that level based on the above results would be labor market conditions. Between 1991 and 1997,
the teen employment-to-population ratio rose from 41.9 to 43.4. The results presented in Table 4
indicatethat for this demographic group, a 1.5 percentage point increase in the teen employment-to-
population ratio would be predicted to lower therisk of becoming pregnant by 0.5 percentage points,
arelatively small share of the decline?* Other price-related factors cannot help explain much more
of the decline in pregnancy risk for black teen girls. Even if the estimated effect of AIDS was
stronger, AIDS cases only grew through 1993 and have fallen back since then so that the 1997 level
isnot much higher than that in 1991. Although welfare benefit generosity isfound to berelated to

greater pregnancy risk, and more so for blacks, welfare benefits have become | ess generous through

AThis calculation is based upon the increase in the teen empl oyment-to-popul ation ratio for
al races not just black, non-Hispanics because the overall rates were used at the state level in the
Probit models. But the black, non-Hispanic employment-to-population ratio rose by even more
between 1991 and 1997, increasing 3.6 points from 22.6 to 26.2. Even if this larger increase was
used, however, it would still explain a very small share of the decline in pregnancy risk over the
period.
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the 1990s. Onthat basis, pregnancy risk should haverisen. It would also bedifficult to attribute any
causal impact of changesin abortion rules based on the weakness of the evidence provided earlier
regarding these policies. Taken as a whole, it would appear that a great deal of the decline in
pregnancy risk among black, non-Hispanicsthat may have contributed to thedramatic declineinteen

fertility among this group, cannot be explained by these factors.

V. TEEN MOTHERHOOD AND SUBSEQUENT OUTCOMES

Thepreviousanaysisconsidered thefactorsrelated to therisk of becoming pregnant, but the
risk itself has not yet been defined. In particular, if ateen becomes pregnant and goes on to have a
child, what cost does that impose upon her in the remainder of her life? This section will evaluate
the literature examining the impact of becoming a teen mother on her labor market outcomes and
receipt of public assistance.

Earlier research onthistopiciswell-summarized by Hofferth (1987). Resultsfrom thiswork
identify some important life-cycle patternsin the labor market activity of teen mothers. Soon after
giving birth, teen mothers face significant disadvantages compared to women who have delayed
childbirth, but are similar in some other dimensions. Teen mothers have significantly lower rates
of labor force participation in the years immediately following teen childbirth. Thisdifferenceis
eliminated or even reversed by the time the women are in their late 20s, when those women who
delayed childbearing are more likely to be caring for very young children. Little research has
compared teen motherswith those who delayed childbearing until evenlater inlife, but theavailable
evidence suggeststhat teen mothers are somewhat lesslikely to work after their childbearing years,

but that differenceis small.
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Regardless of the point inthelife-cycle, teen mothers earn less and havelower incomesthan
women who delay childbirth, even after controlling for several background characteristics. Thefact
that teen mothersalso acquire significantly less education isstrongly related to their lower earnings.
Lower earningsalso contributesto the higher rate of welfarerecel pt through the child-bearing years,
although some evidence indicates that the greater relative rate of welfare receipt diminishes over
time aswell.

Thefocus of more recent research has been to introduce alternative methodol ogiesintended
to compare teen mothers with other women who are identical on all relevant characteristics. For
instance, even among women who grew up in low-income, inner-city households, they may have
beenraised invery different family circumstances. Onewoman may have parentswho placeaheavy
emphasi son education; another woman may have grown up in ahousehold where domestic violence
was prevalent. Ethnographic studies that track the lives of a relatively small number of women
might be able to identify such differences. But this research can seldom be generalized to larger
groups of women. Statistical analysis that relies upon large samples of individuals cannot hope to
control for these “unobservable” characteristics. More recent research in this area has applied
innovative methods of identifying comparison groups across which even these differencesare more
likely to be held constant.

Geronimus and Korenman (1992) provide one example of this type of research. They
compared the outcomes (including income, employment, and welfare receipt) of sisters, one who
gavebirth asateen and onewho did not. Of course, sistersdiffer in many ways, and Geronimusand
Korenman control for differences between them in many of the same types of characteristics

considered in first-generation studies. Since sisters generally share acommon family background,
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however, differences in outcomes between them probably cannot be attributable to these
characteristics that would otherwise be unobservable in thistype of study. Theresultsof this study
providelittle evidenceof asubstantial detrimental effect of teen motherhood oncethese other factors
are controlled for. Although the authors acknowledge that small sample sizes which lead to
imprecisionintheir estimateslimit the power of their analysis, they concludethat their resultsshould
lead one to be more cautious in attributing causality between teen motherhood and subsequent
outcomes.

This research has led to a healthy exchange of papers, including replication exercises and
aternative interpretations of the findings (Hoffman, et a. 1993a; Geronimus and Korenman, 1993;
and Hoffman, et a. 1993b), and the controversy has led to subsequent analysis by others. For
instance, Hotz, M cElroy, and Sanders (1996) provide another attempt to identify asampl e of women
who differ only by their status as teen mothers. These authors compare women who gave birth as
teenagersto teenswho became pregnant, but miscarried. They report that roughly 10 percent of first
teen pregnancies result in a miscarriage and that those who miscarry postpone subsequent
childbearing three to four years, on average. |f a miscarriage can be thought of as occurring “by
chance,” then it acts as a means of random assignment that separates pregnant teenagers into a
pseudo-control and treatment group that can be compared using similar techniques to a controlled
experiment.? Within their quasi-experimental framework, these authors find few negative labor

market consequences or greater welfare receipt brought about by ateen birth.

#Hotz, McElroy, and Sanders recognize that this assumption is not perfectly accurate and
control for observable differences between the two groupsin their analysis.
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Angrist and Evans (1996) introduce another quasi-experimental technique, using the
legidative history of abortion liberalization to identify groups of women who are similar except for
their status as teen mothers. They use the fact that the timing of abortion legalization in the early
1970sdiffered across states. In those states where abortion was legalized earlier, women, and teens
in particular, may have responded by having relatively fewer children than women in states where
abortion was not legalized until the 1973 Roe v. Wade Supreme Court decision. If ateen birthleads
to differencesin subsequent outcomes, the teenagewomen in these early abortion legalization states
should have had different outcomes within thiswindow compared to teenage women living in states
that did not liberalize their abortion laws until 1973. Angrist and Evans show few effects, if any,
from differencesin abortion laws. They identify areduction inthe probability of work among adult
black women who gave birth as teens, but not for whites. Moreover, even for blacks, the estimated
effect is very imprecise, so it is difficult to conclusively determine whether the effect is large or
small.

Onelast paper, by Grogger and Bronars (1993), usesaquasi-experimental design to identify
relevant comparison groups. In this paper, women who have afirst birth asateen are differentiated
by whether they gave birth to twins or to a single child. Viewing the occurrence of twins as a
“chance” event, having twins acts as a means of random assignment where women in a pseudo-
control group have one child and women in a pseudo-treatment group have two. Comparing these
groups can identify the independent effect of having an additional teen birth on the subsequent

outcomes of these women.?® Resultsindicate that having an additional child out-of-wedlock hasno

Z|t isimportant to recognizethat thisexerciseisnot completely anal ogousto that conducted
in the previous papers discussed, which attempted to estimate theimpact of becoming ateen mother
(with, most likely, one child) compared to delaying childbirth.
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significant negative effect on employment, but a small positive effect on welfare receipt for white
women. For black women, theimpact islarger.

It is clear that differences in outcomes between teen mothers and women who delay their
childbearing are not entirely attributable to the birth of the child. Based on the evidence provided
by recent research, it may even be an open question whether any economic disadvantageis* caused”
by teen motherhood (except, perhaps, for blacks). Based on the narrow categories of women upon
which the estimates from this research are based and the general imprecision in estimated effects,

however, it would be premature to definitively draw such a conclusion.

VI. SUMMARY

The prevalence of teen sexual activity without the use of contraception is clearly aconcern
of the American public (despite the fact that empirical research has been unable to provide
convincing evidence that the cost of ateen birthislarge). This paper has documented that the level
of such behavior is high by international standards and that little evidence indicates that it is
declining rapidly (except, perhaps, for blacks). | have provided a discussion of alternative
frameworks for thinking about this problem, with an emphasis on the contribution of economic
anaysis. The results of the empirical evidence provided in this paper provides some support that
economicfactorsdo affectindividuals' decisionsregarding sexuality and contraceptiveuse, although

these factors cannot explain much of the recent trends.
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Table 1: Sexual Activity and Contraceptive Use, by Race/Ethnicity

National Survey of Family Growth: National Survey of Family Growth: Y outh Risk Behavior Survey
Ages 15-19 Ages 15-17
1982 1988 1995 1982 1988 1995 1991 1993 1995 1997
SEXUAL ACTIVITY EVER
All 46.9 52.5 51.1 32.2 37.7 38.0 50.8 50.1 52.1 47.7
White 44.4 52.2 59.0 29.7 355 353 47.1 47.4 49.0 44.0
Black 58.9 61.0 60.0 44.1 50.5 48.3 75.9 70.4 67.0 65.6
Hispanic 49.9 46.9 56.5 34.4 34.1 50.4 43.3 48.3 53.3 45.7
SEXUAL ACTIVITY IN PAST 3 MONTHS
All 40.0 46.1 39.8 26.8 30.9 27.7 38.2 375 40.4 36.5
White 371 43.1 39.3 25.2 27.8 25.9 35.9 35.2 385 35.1
Black 53.6 50.8 45.8 38.8 39.5 339 55.3 53.2 50.6 47.3
Hispanic 42.2 315 45.2 22.0 20.4 39.0 32.8 37.9 39.3 33.2
NO CONTRACEPTIVE USE AT FIRST INTERCOURSE
All 51.8 34.9 24.6 59.8 318 241 NA NA NA NA
White 44.1 30.6 18.9 51.8 25.7 19.0 NA NA NA NA
Black 64.1 46.6 317 68.8 45.0 28.0 NA NA NA NA
Hispanic 77.1 44.5 42.7 87.7 39.0 38.5 NA NA NA NA
NO CONTRACEPTIVE USE AT LAST INTERCOURSE IN PAST THREE MONTHS
All NA 229 30.6 NA 26.8 33.2 18.1 16.2 17.3 14.9
White NA 20.2 28.2 NA 22.7 29.6 13.6 13.7 131 129
Black NA 32.0 29.7 NA 414 27.1 26.9 22.7 18.3 17.8
Hispanic NA 321 44.4 NA 30.9 53.7 29.0 231 34.9 30.3
“PREGNANCY RISK”
(sexually activein past three months and no contraceptive use at |ast intercourse)

All NA 9.8 12.2 NA 7.7 9.2 6.9 6.0 6.9 54
White NA 8.7 111 NA 6.3 7.7 4.9 4.8 5.0 45
Black NA 16.3 13.6 NA 16.3 9.2 14.7 12.0 9.1 84
Hispanic NA 10.1 201 NA 6.3 21.0 9.5 8.7 13.7 10.0

Source: Author’s calculations from the 1982, 1988, and 1995 National Surveys of Family Growth and the 1991, 1993, 1995, and 1997 Y outh
Risk Behavior Survey.

Notes: Race/Ethnic groups are mutually exclusive. Sample weights were used in estimation so that all statistics are representative for the
particular subgroup of the nation’s population. Due to sample size limitations, some estimates (particularly those for birth control use for

Hispanics and for the younger age category) are somewhat imprecise.



Table 2A: Correlates of Teen Sexual Activity and Contraception for Girls

(Probit Derivatives, Standard Errors in Parentheses)

No Contraception
Sexual Intercourse Ever Sexual in Past Three Months at First Intercourse No Contraception at Last Intercourse “Pregnancy Risk”
Variable full sample age 15+ full sample age 15+ full sample age 15+ full sample age 15+
Weighted Percentage Engaging in Activity 376 50.9 35.0 47.7 324 325 357 34.6 125 16.5
Student’ s Characteristics
Age 0.079 0.063 0.076 0.056 -0.022 0.032 -0.014 0.003 0.026 0.019
(0.017) (0.026) (0.016) (0.026) (0.026) (0.030) (0.027) (0.031) (0.009) (0.014)
Black, non-Hispanic 0.098 0.066 0.098 0.044 -0.114 -0.073 -0.058 -0.018 0.019 0.016
(0.032) (0.043) (0.031) (0.043) (0.039) (0.044) (0.043) (0.050) (0.018) (0.025)
Hispanic -0.012 -0.044 -0.021 -0.053 0.092 -0.019 0.103 0.092 0.029 0.027
(0.039) (0.051) (0.038) (0.049) (0.062) (0.063) (0.063) (0.067) (0.025) (0.031)
Grade in School 0.071 0.074 0.061 0.070 -0.019 -0.041 -0.010 -0.018 0.007 0.005
(0.017) (0.024) (0.017) (0.024) (0.026) (0.029) (0.027) (0.029) (0.009) (0.013)
Picture Vocabulary Test, -0.001 -0.002 0.013 0.003 -0.055 -0.033 -0.052 -0.024 -0.007 -0.004
standardized score (x10) (0.009) (0.013) (0.009) (0.012) (0.015) (0.017) (0.015) (0.017) (0.005) (0.007)
GPA (if computable) -0.118 -0.135 -0.105 -0.120 -0.040 -0.014 -0.037 -0.014 -0.042 -0.035
(0.016) (0.023) (0.015) (0.022) (0.024) (0.027) (0.025) (0.028) (0.008) (0.012)
Catholic -0.069 -0.049 -0.060 -0.061 -0.067 -0.059 -0.071 -0.085 -0.037 -0.050
(0.027) (0.036) (0.026) (0.035) (0.042) (0.043) (0.044) (0.044) (0.013) (0.018)
No Religion Reported -0.042 -0.046 -0.027 -0.040 0.120 0.145 0.127 0.122 0.031 0.048
(0.033) (0.055) (0.033) (0.054) (0.055) (0.064) (0.056) (0.063) (0.023) (0.036)
Attends Religious Services -0.138 -0.062 -0.130 -0.060 0.056 0.023 0.083 0.048 -0.016 0.005
at |east Once per Week (0.022) (0.032) (0.022) (0.032) (0.039) (0.042) (0.040) (0.044) (0.012) (0.019)
Family Background
Mother’'s Age (x10) -0.004 0.013 -0.003 0.016 -0.006 -0.044 -0.007 -0.017 -0.002 -0.009
(0.020) (0.028) (0.020) (0.027) (0.030) (0.039) (0.030) (0.035) (0.012) (0.017)
Mother HS Graduate -0.009 0.007 -0.018 -0.016 0.079 0.098 0.133 0.147 0.037 0.054
(0.039) (0.052) (0.037) (0.051) (0.059) (0.066) (0.061) (0.066) (0.022) (0.033)
Mother Attended Some College 0.019 0.082 0.017 0.079 0.032 0.020 0.142 0.130 0.044 0.068
(0.045) (0.059) (0.044) (0.058) (0.068) (0.074) (0.072) (0.078) (0.030) (0.043)
Mother College Graduated -0.018 0.039 -0.043 0.017 0.042 0.068 0.090 0.126 0.015 0.057
(0.045) (0.062) (0.043) (0.061) (0.074) (0.082) (0.076) (0.084) (0.027) (0.043)
Mother Worked in Past Y ear 0.037 0.038 0.064 0.055 0.030 -0.031 0.044 -0.006 0.033 0.011
(0.032) (0.044) (0.029) (0.044) (0.052) (0.058) (0.053) (0.057) (0.016) (0.026)
Mother Married -0.047 -0.078 -0.049 -0.063 0.003 -0.046 -0.003 -0.014 -0.011 -0.011
(0.031) (0.043) (0.031) (0.042) (0.045) (0.048) (0.046) (0.049) (0.018) (0.025)
Mother's Age at First Marriage -0.003 -0.006 -0.004 -0.005 -0.002 -0.004 -0.001 -0.002 -0.001 -0.001
(0.021) (0.003) (0.002) (0.003) (0.003) (0.003) (0.003) (0.003) (0.001) (0.002)



Mother Receiving Public Assistance 0.030 0.048 0.034 0.089 0.059 -0.020 0.179 0.095 0.069 0.083

(0.051) (0.067) (0.050) (0.065) (0.071) (0.071) (0.076) (0.081) (0.036) (0.051)
HH Income less than $10,000 0.033 0.027 0.044 0.004 -0.028 -0.077 -0.087 -0.143 -0.009 -0.061

(0.057) (0.078) (0.056) (0.077) (0.074) (0.073) (0.073) (0.071) (0.027) (0.031)
HH Income between -0.031 -0.081 -0.023 -0.062 0.033 -0.025 -0.017 0.015 -0.012 -0.011
$10,000 and $30,000 (0.035) (0.049) (0.035) (0.048) (0.055) (0.058) (0.056) (0.062) (0.019) (0.027)
HH Income between -0.046 -0.048 -0.028 -0.031 -0.040 -0.059 -0.074 -0.086 -0.031 -0.040
$50,000 and $100,000 (0.032) (0.045) (0.031) (0.044) (0.052) (0.052) (0.050) (0.053) (0.016) (0.023)
HH Income greater than $100,000 -0.071 -0.105 -0.057 -0.107 -0.077 -0.105 -0.166 -0.165 -0.055 -0.085

(0.049) (0.072) (0.049) (0.069) (0.086) (0.080) (0.077) (0.078) (0.020) (0.023)
Own Attitudes/
Expectations/Knowledge
Friends Respect you More if -0.012 0.007 0.106 -0.035 -0.024
Y ou Have Sexual Intercourse (0.074) (0.072) (0.070) (0.091) (0.039)
Partner Loses Respect for You if -0.139 -0.159 0.082 0.087 -0.021
Y ou Have Sexual Intercourse (0.038) (0.037) (0.060) (0.063) (0.022)
Getting Pregnant Would be -0.195 -0.170 -0.032 -0.208 -0.147
One of the Worst Things (0.039) (0.040) (0.044) (0.047) (0.031)
Likely to go to College -0.064 -0.060 -0.062 -0.042 -0.033

(0.041) (0.040) (0.047) (0.048) (0.025)

Percent Correct on 0.004 0.005 -0.001 -0.003 0.0001
Knowledge Quiz (0.001) (0.001) (0.001) (0.001) (0.001)
Parents’ Attitudes
Mother Disapproves of -0.227 -0.201 -0.020 -0.084 -0.080
Having Sex at this Time (0.039) (0.039) (0.040) (0.041) (0.026)
Mother Disapproves of -0.202 -0.186 0.150 0.091 -0.025
Birth Control Use at this Time (0.031) (0.031) (0.050) (0.050) (0.019)
Risk Perceptions
Little or No Probability of -0.003 -0.009 0.177 0.125 0.049
Pregnancy in Single Incident (0.042) (0.041) (0.055) (0.056) (0.028)
Little or No Probability of 0.132 0.102 0.029 0.007 0.028
Pregnancy over Entire Month (0.041) (0.042) (0.048) (0.050) (0.027)
SAMPLE SIZE 3,023 1,830 3,050 1,836 1,107 874 1,049 831 3,050 1,836

Source: Author’s calculations from Wave | of the National Longitudinal Survey of Adolescent Health.

Notes: The models estimated also include dummy variables indicating whether grade data were available to compute GPA, whether household income was reported, and whether maternal characteristics are available. In columns 7 through 9, the universeis
restricted to those women who have ever engaged in sexual intercourse. In Columns 10-12, the universe is restricted to those women who have had intercourse in the past three months.



Table 2B: Correlates of Teen Sexual Activity and Contraception for Boys

(Probit Derivatives, Standard Errors in Parentheses)

Sexual Intercourse Ever

Sexual in Past Three Months

No Contraception
at First Intercourse

No Contraception at Last Intercourse

Partner’s “ Pregnancy Risk”

Variable full sample age 15+ full sample age 15+ full sample age 15+ full sample age 15+ full sample age 15+
Weighted Percentage Engaging in Activity 389 50.3 34.0 4.7 34.0 330 30.2 30.3 10.3 135
Student’ s Characteristics
Age 0.083 0.067 0.080 0.068 -0.022 0.002 0.022 0.010 0.028 0.018
(0.168) (0.025) (0.015) (0.024) (0.023) (0.027) (0.022) (0.029) (0.008) (0.014)
Black, non-Hispanic 0.257 0.169 0.218 0.116 0.015 0.031 -0.036 -0.019 0.034 0.015
(0.033) (0.042) (0.032) (0.042) (0.042) (0.048) (0.042) (0.050) (0.017) (0.025)
Hispanic 0.043 -0.006 0.071 0.046 0.135 0.037 0.034 -0.007 0.027 0.005
(0.040) (0.052) (0.038) (0.050) (0.058) (0.064) (0.057) (0.062) (0.022) (0.028)
Grade in School 0.033 -0.002 0.028 -0.004 0.013 0.008 -0.016 0.005 -0.000 0.000
(0.017) (0.022) (0.016) (0.022) (0.023) (0.025) (0.023) (0.026) (0.008) (0.012)
Picture Vocabulary Test, -0.017 -0.016 -0.003 -0.006 -0.002 -0.000 -0.001 -0.002 -0.004 -0.007
standardized score (x10) (0.009) (0.013) (0.008) (0.013) (0.014) (0.016) (0.001) (0.002) (0.004) (0.007)
GPA (if computable) -0.108 -0.090 -0.101 -0.088 -0.009 0.010 -0.037 -0.029 -0.036 -0.033
(0.015) (0.021) (0.014) (0.021) (0.023) (0.026) (0.023) (0.027) (0.008) (0.012)
Catholic -0.032 -0.050 -0.030 -0.063 -0.008 0.041 0.012 -0.007 -0.005 -0.020
(0.029) (0.037) (0.027) (0.036) (0.045) (0.052) (0.047) (0.051) (0.014) (0.020)
No Religion Reported 0.062 0.020 0.080 0.048 0.071 0.070 0.064 0.037 0.040 0.021
(0.037) (0.051) (0.035) (0.049) (0.050) (0.059) (0.052) (0.059) (0.022) (0.029)
Attends Religious Services -0.099 -0.050 -0.075 -0.028 0.021 0.071 0.024 0.040 -0.014 0.005
at |east Once per Week (0.024) (0.034) (0.022) (0.033) (0.039) (0.046) (0.041) (0.047) (0.012) (0.020)
Family Background
Mother’'s Age (x10) 0.005 0.018 0.000 0.005 0.009 -0.023 -0.011 -0.034 -0.001 -0.009
(0.021) (0.028) (0.020) (0.028) (0.029) (0.031) (0.031) (0.034) (0.010) (0.016)
Mother HS Graduate -0.013 -0.035 0.028 -0.000 0.036 0.059 0.026 0.027 0.014 0.004
(0.039) (0.052) (0.037) (0.051) (0.055) (0.062) (0.058) (0.062) (0.021) (0.029)
Mother Attended Some College -0.031 0.012 0.015 0.050 0.038 0.096 -0.028 0.016 -0.006 0.013
(0.043) (0.059) (0.042) (0.058) (0.065) (0.074) (0.065) (0.074) (0.023) (0.035)
Mother College Graduated -0.093 -0.036 -0.052 -0.009 -0.040 0.015 0.071 0.102 -0.006 0.040
(0.045) (0.062) (0.043) (0.060) (0.070) (0.081) (0.080) (0.087) (0.023) (0.041)
Mother Worked in Past Y ear 0.012 0.015 0.006 0.003 0.015 0.039 -0.024 -0.043 -0.007 -0.016
(0.032) (0.045) (0.029) (0.043) (0.049) (0.054) (0.052) (0.058) (0.016) (0.024)
Mother Married -0.113 -0.047 -0.093 -0.030 0.002 -0.019 -0.017 -0.030 -0.028 -0.021
(0.033) (0.044) (0.031) (0.043) (0.045) (0.050) (0.046) (0.051) (0.017) (0.024)
Mother’s Age at First Marriage -0.002 -0.011 -0.004 -0.010 -0.006 -0.008 -0.004 -0.007 -0.002 -0.005
(0.002) (0.004) (0.002) (0.003) (0.003) (0.004) (0.003) (0.036) (0.001) (0.002)



Mother Receiving Public Assistance 0.019 -0.017 0.002 -0.010 -0.070 -0.097 0.006 -0.025 0.000 -0.015

(0.052) (0.076) (0.047) (0.071) (0.057) (0.061) (0.067) (0.076) (0.023) (0.033)
HH Income less than $10,000 -0.043 -0.075 -0.069 -0.124 0.097 0.125 -0.037 -0.067 -0.023 -0.048
(0.053) (0.078) (0.048) (0.069) (0.085) (0.107) (0.079) (0.091) (0.022) (0.030)
HH Income between 0.010 -0.022 0.016 0.022 0.008 -0.020 -0.020 -0.104 0.002 -0.036
$10,000 and $30,000 (0.035) (0.047) (0.033) (0.047) (0.052) (0.057) (0.051) (0.053) (0.018) (0.022)
HH Income between -0.012 -0.010 -0.007 -0.008 0.010 -0.009 -0.060 -0.123 -0.016 -0.051
$50,000 and $100,000 (0.034) (0.044) (0.032) (0.043) (0.057) (0.060) (0.053) (0.052) (0.016) (0.021)
HH Income greater than $100,000 -0.090 -0.170 -0.058 -0.152 -0.057 -0.026 -0.099 -0.109 -0.044 -0.073
(0.054) (0.064) (0.051) (0.060) (0.095) (0.108) (0.085) (0.092) (0.019) (0.024)
Own Attitudes/
Expectations/Knowledge
Friends Respect you More if 0.101 0.107 0.101 0.099 0.072
Y ou Have Sexual Intercourse (0.038) (0.038) (0.045) (0.047) (0.026)
Partner Loses Respect for You if -0.146 -0.137 0.115 -0.009 -0.029
Y ou Have Sexual Intercourse (0.043) (0.042) (0.074) (0.075) (0.024)
Getting Someone Pregnant Would be -0.111 -0.144 -0.121 -0.115 -0.087
One of the Worst Things (0.045) (0.044) 90.051) (0.052) (0.031)
Likely to go to College -0.122 -0.068 -0.076 -0.050 -0.039
(0.036) (0.035) (0.041) (0.043) (0.021)
Percent Correct on 0.003 0.003 -0.001 0.000 0.001
Knowledge Quiz (0.001) (0.001) (0.001) (0.001) (0.0004)
Parents’ Attitudes
Mother Disapproves of -0.199 -0.171 0.062 0.012 -0.029
Having Sex at this Time (0.034) (0.035) (0.040) 90.042) (0.022)
Mother Disapproves of -0.091 -0.098 0.065 0.075 -0.007
Birth Control Use at this Time (0.036) (0.035) (0.055) (0.056) (0.022)
Risk Perceptions 0.070 0.042
(0.047) (0.023)
Little or No Probability of 0.024 0.045 0.113 0.050 0.036
Pregnancy in Single Incident (0.037) (0.036) (0.045) (0.045) (0.021)
Little or No Probability of 0.054 0.052 0.032
Pregnancy over Entire Month (0.035) (0.034) (0.042)
SAMPLE SIZE 2,795 1,734 2,832 1,747 1,135 866 1,021 792 2,831 1,746

Source: Author’s calculations from Wave | of the National Longitudinal Survey of Adolescent Health.

Notes: The models estimated also include dummy variables indicating whether grade data were available to compute GPA, whether household income was reported, and whether maternal characteristics are available. In columns 7 through 9, the universeis
restricted to those women who have ever engaged in sexual intercourse. In Columns 10-12, the universe is restricted to those women who have had intercourse in the past three months.



Table3: The Relationship between Geographic Factors and Teen Sexual Activity, Contraception, and Pregnancy
(Probit Derivatives, Standard Errors in Parentheses)

Sexual Intercoursein

No Contraception Used at Last

Sexual Intercourse Ever Past Three Months Intercourse in Past 3 Months “Pregnancy Risk”
(for partners)
Variable Girls Boys Girls Boys Girls Boys Girls Boys
@ @ ©) 4 ©) (6) U] (8
Weighted Percentage Engaging in Activity 49.6 53.0 37.6 35.2 16.5 14.7 6.2 52
Student’ s Characteristics
Age 0.100 0.105 0.086 0.081 0.028 0.006 0.023 0.013
(0.008) (0.009) (0.008) (0.008) (0.009) (0.009) (0.003) (0.003)
Black, non-Hispanic 0.213 0.365 0.138 0.307 0.075 0.018 0.053 0.051
(0.018) (0.012) (0.016) (0.018) (0.012) (0.018) (0.007) (0.011)
Hispanic 0.031 0.153 0.028 0.103 0.140 0.106 0.054 0.058
(0.016) (0.019) (0.014) (0.021) (0.022) (0.027) (0.010) (0.013)
Other Race 0.002 0.010 -0.006 0.011 0.021 0.023 0.005 0.009
(0.023) (0.029) (0.024) (0.026) (0.031) (0.027) (0.011) (0.011)
Grade in School 0.020 -0.008 0.023 0.008 -0.042 -0.022 -0.013 -0.007
(0.011) (0.008) (0.011) (0.009) (0.010) (0.008) (0.004) (0.003)
Geographic Variables
Teen Employment-to-Population Ratio -0.112 -0.081 -0.106 -0.068 -0.011 0.016 -0.022 -0.002
(x 10) (0.031) (0.029) (0.024) (0.024) (0.024) (0.027) (0.010) (0.009)
Log Maximum AFDC/TANF 0.282 -0.021 0.073 0.296 0.301 0.081 0.121 0.072
Benefit for a Family of 2 (0.098) (0.133) (0.090) (0.118) (0.086) (0.108) (0.039) (0.039)
Reformed Welfare System 0.104 0.059 0.078 0.037 0.013 -0.048 0.017 -0.012
(0.028) (0.024) (0.021) (0.019) (0.020) (0.021) (0.008) (0.076)
Aids Rate per 100,000 Population -0.259 -0.052 -0.072 -0.064 -0.007 -0.061 -0.025 -0.024
(x 100) (0.103) (0.091) (0.087) (0.070) (0.080) (0.083) (0.031) (0.031)
Medicaid Funding Restrictions -0.013 0.023 -0.011 -0.008 -0.066 0.015 -0.017 0.006
(0.101) (0.044) (0.084) (0.017) (0.055) (0.026) (0.026) (0.009)
Parental Consent/Notification -0.023 0.065 -0.004 0.027 0.043 -0.016 0.015 -0.001
Required for Abortion (0.047) (0.031) (0.032) (0.030) (0.023) (0.035) (0.011) (0.014)
Mandatory Waiting Period 0.014 -0.062 0.019 -0.027 -0.021 -0.021 -0.005 -0.011
for Abortion (0.054) (0.051) (0.040) (0.042) (0.032) (0.029) (0.014) (0.010)
Sample Size 27,137 25,623 27,137 25,623 10,610 10,508 27,137 25,623

Source: Author’s calculations from the 1991, 1993, 1995, and 1997 Y outh Risk Behavior Survey.



Table 4: The Relationship between Geographic Factors and Teen Sexual Activity, Contraception, and Pregnancy,
by Race and Ethnicity
(Probit Derivatives, Standard Errors in Parentheses)

Sexual Intercoursein

No Contraception Used
at Last Intercoursein

Sexual Intercourse Ever Past Three Months Past 3 Months “Pregnancy Risk”
Girls Boys Girls Boys Girls Boys Girls Boys

Geographic Variables @) 2 3) 4 (5) (6) (@) 8)
Employment-to-Population Ratio -0.123 -0.088 -0.114 -0.082 0.006 0.049 -0.015 0.005
(x 10) (0.033) (0.029) (0.026) (0.025) (0.027) (0.029) (0.011) (0.010)
* Black, non-Hispanic 0.035 0.022 0.021 0.026 -0.049 -0.099 -0.015 -0.029
(0.038) (0.035) (0.033) (0.028) (0.020) (0.027) (0.009) (0.009)
* Hispanic -0.004 0.031 0.018 0.004 -0.057 -0.086 -0.020 -0.020
(0.028) (0.047) (0.026) (0.036) (0.038) (0.040) (0.013) (0.013)
Log Maximum AFDC/TANF 0.281 -0.016 0.068 0.312 0.317 0.078 0.121 0.068
Benefit for aFamily of 2 (0.106) (0.137) (0.094) (0.119) (0.090) (0.104) (0.037) (0.038)
* Black, non-Hispanic 0.049 -0.040 -0.010 0.019 0.057 0.080 0.024 0.033
(0.058) (0.063) (0.047) (0.054) (0.028) (0.047) (0.013) (0.018)
* Hispanic 0.053 -0.008 0.019 -0.019 0.038 0.032 0.015 0.012
(0.056) (0.074) (0.048) (0.053) (0.051) (0.077) (0.020) (0.026)
Reformed Welfare System 0.102 0.059 0.079 0.033 0.005 -0.070 0.014 -0.019
(0.030) (0.027) (0.024) (0.022) (0.021) (0.027) (0.009) (0.009)
* Black, non-Hispanic -0.019 -0.003 -0.032 0.041 0.038 0.035 0.010 0.016
(0.030) (0.043) (0.030) (0.036) (0.025) (0.036) (0.011) (0.013)
* Hispanic 0.012 -0.045 0.009 -0.077 -0.007 0.035 0.013 0.002
(0.028) (0.052) (0.027) (0.038) (0.035) (0.048) (0.012) (0.017)
Aids Rate per 100,000 -0.224 -0.044 -0.049 -0.056 0.015 -0.026 -0.006 -0.017
Population (x 100) (0.106) (0.093) (0.087) (0.081) (0.083) (0.093) (0.031) (0.035)
* Black, non-Hispanic -0.061 0.097 0.003 0.006 0.015 -0.108 0.012 -0.036
(x 100) (0.086) (0.101) (0.087) (0.085) (0.083) (0.067) (0.024) (0.028)
* Hispanic -0.012 -0.008 0.000 -0.057 -0.257 -0.033 -0.083 -0.011
(x 100) (0.091) (0.101) (0.086) (0.075) (0.070) (0.094) (0.028) (0.033)
Medicaid Funding Restrictions -0.013 0.026 0.007 -0.007 -0.109 -0.026 -0.029 -0.007
(0.104) (0.046) (0.084) (0.020) (0.062) (0.028) (0.030) (0.010)
* Black, non-Hispanic 0.014 0.020 -0.052 -0.003 0.158 0.159 0.055 0.062
(0.061) (0.066) (0.046) (0.056) (0.048) (0.070) (0.024) (0.032)
* Hispanic -0.008 -0.115 -0.035 -0.078 -0.015 0.082 -0.009 0.012
(0.059) (0.078) (0.047) (0.050) (0.054) (0.102) (0.019) (0.028)
Parental Consent/Notification -0.031 0.061 -0.011 0.020 0.048 -0.007 0.016 0.002
Required for Abortion (0.049) (0.031) (0.036) (0.031) (0.025) (0.038) (0.013) (0.014)
* Black, non-Hispanic 0.038 0.031 0.028 0.023 -0.008 -0.001 0.001 -0.003
(0.044) (0.048) (0.042) (0.041) (0.024) (0.036) (0.012) (0.014)
* Hispanic -0.027 -0.023 -0.004 -0.002 -0.070 0.110 -0.024 0.024
(0.044) (0.083) (0.041) (0.062) (0.044) (0.095) (0.015) (0.032)
Mandatory Waiting Period 0.049 -0.075 0.029 -0.036 -0.006 -0.023 0.002 -0.014
for Abortion (0.059) (0.052) (0.046) (0.043) (0.037) (0.039) (0.019) (0.010)
* Black, non-Hispanic -0.091 -0.004 -0.050 -0.016 -0.064 -0.046 -0.026 -0.014
(0.050) (0.073) (0.039) (0.056) (0.020) (0.052) (0.009) (0.015)
* Hispanic -0.063 0.271 -0.054 0.269 0.231 0.173 0.062 0.132
(0.052) (0.110) (0.066) (0.148) (0.180) (0.161) (0.075) (0.119)

Source: Author’s calculations from the 1991, 1993, 1995, and 1997 Y outh Risk Behavior Survey.

Notes: All specifications include the same additional control variables as those reported in Table 3.



Figure 1A: Birth, Pregnancy, and Abortion Rates
for Women Aged 15to 19
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Source: Henshaw (1999) and Ventura 1999b.



Figure 1B: Birth, Pregnancy, and Abortion Rates

for Women Aged 15to 17
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Figure 2A: Birth Rates for Women Aged 15-19,
by Race/Ethnicity
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Figure 2B: Birth Rates for Women Aged 15-17,

by Race/Ethnicity
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Figure 3A: Percentage of Teen and Non-Teen
Births to Unmarried Mothers
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Figure 3B: Percentage of Teen Births

to Unmarried Mothers, by Race/Ethnicity
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Figure 4. Teen Fertility Rates in the United States
and Other Industrialized Countries
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Figure 5: Birth, Abortion, and Pregnancy Ratesin
the United States and Other Developed Countries
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Figure 6A: Percentage of Teensthat Have Had
Sexual Intercourse in the Last 3 Months
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Figure 6B: Percentage of Teens
that Have Ever Had Sexual Intercourse
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Figure 7A: Percentage of Teens Who Failed to Use
Contraception at Last Intercourse in Past 3 Months
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Figure 7B: Contraceptive Methods Used at L ast
Intercourse by 15to 19 Year Old Women
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Figure 7C: Percentage of Teens Who
Failed to Use Contraception at First Intercourse
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Figure 8. Percentage of Teensthat are

"At-Risk of Pregnancy”
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Figure 9: Teen Sexuality Decision
Tree
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