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Abstract

In this paper, we provide evidence of whether child spacingtaffdae future success of
children. As an exogenous source of variation in child spacing, wie nuse of the
introduction of an administrative rule in the parental leave besygstem in Sweden which
made it possible for women to retain her previous high level of pateate benefits, i.e., 90
percent wage replacement, without entering the labor marketdretvirths provided that the
interval between the births did not exceed 24 months. This rule hagkeaeléect on the birth
spacing behavior of native-born mothers while foreign-born motherslargely unaffected
due to their differential attachment to the labor market. We fiadl the rule caused a 4-7
months reduction in spacing among native-born mothers as comparked toreign-born
mothers. For individuals born by native-born mothers, the reform ailsedaa 0.04-0.012
standard deviation decrease in final grades in compulsory school &B8dparcentage point
reduction in post-secondary education as compared to individuals borordignfborn
mothers. Thus, our instrumental variable estimates show that #et effspacing children
closer has a negative impact on children’s future outcomes. Wdiradsevidence that girls
are more negatively affected than boys of being closely spaced.
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1. Introduction
This paper empirically investigates whether child spacing titeeinterval from one child’s

birth date until the next child’s birth date — has an effect ordidnls performance later in
life as measured by school performance and educational attaitieotigh, there is a large
literature that deals with the effect of other family euderistics, such as family size and
birth order, on child outcomésthere are hardly any work that deals with this isd&@he
lack of studies about the effects of birth spacing on child outcommsgpsising given that
birth rates are declining and that the average family sikelasv two children per family in
many countrie$.For example, the average total fertility rate is 1.8 im @ECD countries
(Human Development Reports 2005), and in many countries, such as Swedée &l
there has emerged a “two-child norm” (e.g., David and Sanderson. ¥@8@)result, families
may differ more in the spacing of their children than they do imtimber of children and
therefore the timing of births is becoming a much more salisagisAs an illustration of the
salience of child spacing, a Google search on “child spacing” @awet 141, 000 hits while
the related concept “birth spacing” gave about 15865

The effect of child spacing on child outcomes is not only of intémeatt own right, but
the issue is at the heart of current debate of the vabélilging twins as an instrument to test
the quality-quantity trade off. For example, Qian (2006) argues tihatdccurrence of twins
potentially has a direct effect (e.g. birth spacing) on childaugs in addition to its effect on
family size” while Rosenzweig and Zhang (2006) argues thatetidence is adduced that
spacing has significant effects, net of family size, on childitgiaThis paper presents
evidence that cast doubt of the validity of using twin births as an instrument iy $ia®

The challenge of estimating the effect of child spacing on doitdomes is, of course,

to find an exogenous source of variation in birth spacing since chilihgpaclikely to be

! See Blake (1989) for book length treatment ofréationship between family size and school perforce.
The effect of family size on child outcomes hasrdgly become a hot topic. Examples of very restundies are
Angrist et al. (2006), Black et al. (2005), Casebelpiano (2006), Rosenzweig and Zhang (2006) Giad
(2006). For Swedish evidence, see Grongvist andniis(2007).

% There are a few studies in sociology (e.g., Poamdl Steelman 1990, 1993) and in economics (Sthffé87,
and Holmlund 1984) that correlates measures ofl dibcing and school performance. However, theskest
raise obvious concerns about causality since tbayotl use any exogenous source of variation i sipaicing.
% There is a large literature that investigates Waethild spacing affects child mortality. For exze) see
Conde-Agudelo et al. (2006) for a recent meta-samty Setty-Venugopal and Upadhyay (2002) for aesuof
studies in developing countries. For a study mneeics, see Duflo (1998).

“ One possible reason for the lack of studies déidpacing on children’s future outcomes is thé&arimation on
child spacing is absent in most available data sets

® The Google search was made June 17, 2007.

® Gronqvist and Aslund (2007) find no effect of fiyrsize on child outcomes using the twin-birth desbn
data from Sweden.



endogenous, i.e., the time intervals between births is partly deterfynparental choices.
Clear evidence of this endogeneity problem is provided by the liegature investigating
factors related to the timing of births in demography and in ecimsdnConsequently, one
cannot simple regress child outcomes on child spacing sincesghaiting will be correlated
with unobserved parental characteristics.

The contribution of this paper is to use an administrative childssgpaaie in Sweden,
together with a very large administrative data set of theeeBtivedish population over an
extended period of time to investigate whether child spacing lasisal impact on child
outcomes. From 1980, an administrative rule made it possible for women tan rbei
previous high level of parental leave benefits (i.e., 90 percent wegdacement) without
entering the labor market between births provided that the inteetaken the births did not
exceed 24 months. This administrative rule thus gave a woman ateshoreconomic
incentive to space her children within 24 months in order to avoidethection in benefits,
l.e., a speed premium on further childbearing. Due to differentiatranhent to the labor
market, the child-spacing rule mainly affected the child spacim@t¥e-born mothers while
foreign-born mothers (i.e., those women born outside the Nordic colintregs largely
unaffected.

As a result, it is possible to use an instrumental variableoapprwhen estimating the
effect of child spacing on child outcomes where we argue that dhenistrative rule
constitutes a valid instrumental variable for child spacing conditmmaroup and time-fixed
effects, i.e., cohort-specific effects. Specifically, weneate an OLS regression of child
spacing (the birth interval between the first-born individual andeit®nd-born sibling) on a
dummy for having a native-born mother, a full set of cohort-fixéelcef, and indicator for
being in the group affected by the policy (individuals born after 198adtive-born
mothers). We then use the predicted values from this regressioseitoad step where we
now regress the individuals’ outcomes (i.e., final grades in computstigol and whether
they have a post-secondary education) on a dummy for having a Ipativeaother and a full
set of cohort time fixed effects. In other words, the idemtiiitc assumption is that the policy
reform is orthogonal to the individuals’ outcomes. Although we canmectti test the

identifying assumption, an auxiliary implication is that the twougs (individuals with

" For work in economics: see for example, Heckmaal.€11985), Heckman and Walker (1990), Newman
(1983), and Newman and McCulloch (1984). For stwbi@sed on Swedish data, see Heckman et al. (1985),
Heckman and Walker (1990), and Walker (1986, 1995).

8 This reform has been studied previously by denpiggss. See for example Hoem (1993), Andersson (1999
2002), and Andersson et al. (2006).



native-born or foreign-born mothers) should have similar trends in ulth pacing and

outcomes before the policy reform. In fact, we provide extensivieree that the two groups
seem to have parallel pre-treatment trends. Moreover, we haveamadaber of additional

robustness checks. Taken together, these specification checksyssumgbrt the validity of

the instrument.

We find that a decrease in child spacing has non-trivial efféctsording to our IV
estimate, a mother that decreases her birth interval witlosal four months due to the
administrative spacing rule would, on average, lead to a reductiabaft 0.08 standard
deviations in the grades of her first-born child. This is about a 1tBeokffect found in
Project Star when comparing the performance of students thatawdemly assigned to
either a small class or to a large class (Krueger 1999).

One possible explanation for the negative effect of close spacthgough dilution of
parental resources. When children are closely spaced, childyedniigations dominate, i.e.,
parents can not give their undivided attention, commitment or eneggytone child. Close
spacing may also drain economic resources. This is line of reastomsgstent is with the
quality-quantity models of Becker and Lewis (1973) and Becker and T@r8@6) since, as
Hanushek (1992) pointed out, decreased child spacing acts like an incrdasely size
because smaller spacing means a lower probability of beingsmadl family and less
attention and resources from parents. A negative effect of closd gpé@cing is also
consistent with Blake’s (1981, 1989) resource dilution th&ory.

The results from our analysis of the Swedish speed premium on dhildbearing also
have some policy implications since there is a current discussggveral countries of how
to promote fertility through economic incentives. For example, Gerntas recently
introduced a speed premium (36 months) on future childbearing. Ousresggiest that such
a policy would have no effect on family size, i.e. completedifgrtout a large impact on the
timing of births instead’

The rest of the paper is structured as follows. In section 2,sgas$ the administrative
child-spacing rule and provide evidence that it had a differentf@dtron native and foreign-
born mothers. Section 3 presents evidence on the impact of the admneisthéld-spacing

rule on individuals’ educational outcomes. Section 4 present the resthis effect of child-

° Another theory is the confluence model by Zajond Markus (1975) and Zajonc (1976). However, theoty
predicts a positive relationship between long-tehild outcomes and close spacing.
19 See Spiess and Wrohlich (2006) for a discussidheparental leave benefit reform in Germany.



spacing on child outcomes from using two-stage least square anceSiatétors where the
administrative rule is an instrumental variable for child spacing, whded®eb concludes.



2. The incentives for child spacing
In this section, we discuss the parental leave benefit systertharadiministrative rule that

provides the incentive for close child spacing in Swedalie also present evidence that the
administrative rule had different impacts on child spacing fovedtorn and foreign-born
women.

The Swedish parental benefit system was introduced in 1974 and ithevafrst
program of its kind among western welfare democracies. Before 1@rdenvwere entitled
to maternity allowances at the event of childbirth but now, eigsent could receive
payment to stay at home and care for the newborn child, although motmmued to use
the bulk of paid leave opportunities. The benefit level was 90 peofdotegone earnings
with eligibility based on the parent’s individual earnings 9 conseeutionths or 12 of 24
months preceding the birth-related withdrawal. Those who did not fthfdl requirement
instead received a low flat rate. In 1980, the total benefit periadl®amonths: 9 months
with a 90 percent replacement rate plus three additional months at a low flat rate

The rules that determine parental leave benefits in Swederhale an element that
creates a kind of “speed premium” on further childbearing. Sincefitseelage earnings-
related, a period of no work or only part-time work after a birth daudually reduce the
benefit level after a subsequent birth. However, in 1980 it becanstblgofor women to
retain her previous high level of benefits without entering tberlanarket between births
provided that the interval between the births did not exceed 24 niorkhss, this gives a
woman a short-term economic incentive to space her childremvthimonths in order to
avoid the reduction in benefits, i.e., a speed premium on further chiluipedtere it is
important to point out that it was the authorities, rather than @ahs, who determined these
rules concerning practical implementation of the parental legtera. Therefore, one cannot
claim that politicians deliberately created incentives fiar ¢lose spacing of children. Thus,
there are no political economy issues which otherwise maypbeeatial problem when using
a policy change as an exogenous source of variation (Besley and Case 2000).

Y Family policy in Sweden is characterized by fléaiparental-leave regulations, generous parerdasktle
allowances, right to part-time work, and high sypmi publicly-financed day care for children. SegémRlund
(2006) for an overview of family policies in Sweden

12 From 1974 to 1979, a mother could also abstaim fearnings and yet retain the right to a previcersefit
level for subsequent births. In 1974 the intenetieen births could not exceed 12 months, while9ing and
1979 the interval was 15 months. Thus it may beiptesthat this rule could have affected the spadecisions
of a small fraction of mothers even before 1980.



Figure 1 shows child spacing behavior in Sweden. This figure #hatwintil 1980, the
average spacing between two consecutive siblings was betweén dtonths, while it
sharply decreased to about 37 months in 1990. This lends support to that ihewas
administrative rule that came into place in 1980 that caused thp sdduction in child
spacing. However, this evidence is only suggestive since it sdbas a pre and post
comparison. A more compelling identification strategy is to uddferences-in-differences
method which critically depends on a suitable variable being available sifclaisservations
into the control and treatment groups. We will argue that a metletintry of birth is a
useful way of classifying individuals into treatment and control greupse: (i) they should
ona priori grounds be differently affected by the speed premium rule artigtithe country
of birth is exogenous with respect to the administrative reform.

To begin with, native-born mothers should have stronger incentives far dpacing
than foreign-born mothers since they are more strongly attach#te tlabor market than
foreign-born mothers as can be seen from Table 1, which shows thédadgoparticipation
rates for native-born and foreign-born women. The upper panel shows tles figuthose in
childbearing ages, i.e., those women aged 16-44, and the lower patf@derwomen with
children less than seven years of age. Table 1 reveals that laioippton rates are
significantly higher for native than foreign-born women for both gates of women; both
before and after the change in the administrative rule in 1980. Fampéxanative-born
women had a labor participation rate of 0.75 compared to 0.61 for foreigrwioonen for
those aged 16-44 in 1979.

Turning to the second point about the exogeneity of classifyingvithadils into
treatment and control groups with respect to the policy reform, wed guaiblems of
endogeneity when we use country of birth as the grouping variable idiféenences-in-
differences desigft In other words, if we should divide the treatment and control group
based on a measure of labor force attachment instead (e.g., mothers who work or do)not work
we would run into similar problems, as discussed by Heckman (1996) landeB et al
(1998), of using income as a grouping variable in the labor supply Uiterasince the
administrative reform is likely to affect mothers’ labor force partiojat

Nonetheless, it is not enough that country of birth is a useful waglassifying
individuals into treatment and control groups; it must also be the thas the two groups

should have parallel trends in the outcomes absent the interventiorhe.@artllel trend

¥ Heckman (1996) criticizes Eissa’s (1995) use obine as a grouping variable. Some women may switch
groups as a result of the tax reform, leading &sdil estimates of the behavioral effect of thermefo



assumption. Figure 2 shows the development of child spacing betwedofimsand second-
born children for the two groups. This figure shows clearly they have parallel trends until
1980, the year of the introduction of the administrative rule, but thgtdfaet to diverge
subsequently. Moreover, looking at the distributions of child spacing bafateafter 1980
separately for the control and treatment groups we can get addsgigpgort for that the
administrative rule caused the change in child spacing. Figure 3 shatike distribution of
child spacing for children with foreign-born mothers is basically umgba after the reform
as compared to before the reform. In sharp contrast, the distributioatfee-born mothers
has clearly shifted to the left after the reform in 1980 asaispl in Figure 4. The shift in
distribution seems to be particularly pronounced for spacing lex@ls@ 24 months. Taken
together, these facts strongly suggest that it is the introductithe ajpeed-premium rule that
has caused the shift in the distribution of child spacing for natwe-mothers. Before we
provide a more elaborate statistical analysis on the effabiea$peed-premium rule on child
spacing we describe our data in some detail.

We use the Multi Generation Population Register data matchedthwattongitudinal
data base LOUISE and thaskurs 9 registretwhich includes final grades in compulsory
school (all data provided by Statistics Swed&rJhe Multi Generation Registers include
identifiers so that we can match parents to their biologiziédren and siblings to each other.
Consequently, and quite importantly, the information on child spacing, bidar and
number of children is not conditional on having found the siblings in the othsr gfathe
data set, which otherwise is the case in most other available daita sets, since it is directly
recorded for each mother. When matching children to parents we us®ther identifier
since almost all children have grown up with a mother. We regtacanalysis to all 1st born
individuals born between 1968 and 1988 due to limitations of the child outconie Guiid
spacing is measured by the birth interval between 1st and 2nd®bate.also restrict our
sample to mothers who are born before 1965 in order to look at completed family size.

Grouped information about the region of birth for the treatment groupnagve-born

mothers, and the control group, i.e., foreign-born mothers is provided in Z.dd&ive-born

Y LOUISE is a register based data set on the tated®h population which includes information, amariger
things, income and education.

!> The change in administrative rule took place iBA&nd since we only have child outcome data fosetborn
before 1986 for post-secondary education those lbefore 1989 for final grades in compulsory schtiwd, data
does not allow one to look at the outcomes f8rad 3 born children.

16 We also require child spacing to be larger thaedr (around 0.10 percent of the population) ass tean 10
years (almost 5 percent of the sample). For chilthan in 1960-1995 there are around 16 percentemive
have no information on mother country of birth {adse children with missing information on mothexintry
of birth, 91 percent are born before 1972 and tivedigiduals will not be included in the analysisyavay).



mothers are defined to be born in Sweden or in some of the other fadic Kountries (i.e.,
Denmark, Finland, Norway and Iceland) since women in the Nordic cauritaee very
similar labor market attachments. Table 2 shows that 95 percéimé ofative-born mothers
are born in Sweden. Foreign-born mothers are classified into eifjatedt groups by
Statistics Sweden, namely EU 15 (i.e., the non-nordic member couimribe European
Union before the enlargement in 2004), Europe (i.e., European countries not including EU15),
Africa, North American, South America, Asia, Oceania, and Sayweon. Table 2 reveals
that of the total of 33,382 of foreign-born mothers in our sample, 55 patéreign-born
mothers are born in a European country (i.e., EU 15 or Europe), 26 peredygrarin an
Asian country, while the others are born in some of the otheaingmy groups. It is also
interesting to note that 66 percent (of the total sample) offdheign-born mothers
immigrated to Sweden before of the introduction of the speed-premienm 1980. Figure 5
shows how the composition has changed over time in the control group. Foofease
exposition, we have grouped the 8 regions of birth into four groups: EUl&pdksia, and
a group consisting of the remaining five regions with the sstalember of immigrant
mothers. In Table 3 we also provide information about family sizehéntteatment and
control groups. The table shows that the most frequent family@izatives and immigrants
is two, 42 and 36 percent, respectively. Moreover, the distributiormsolfyfsize across these
two groups are also rather similar.

We are now ready to provide the results from the statigtiwysis, i.e., the difference-
in-difference approach. Table 4 reports OLS estimates of an uraioestiset of interactions
between the treatment group indicator (children with native-born ns)thad time effects,

ie.,

1992
(1) Spacing, = Y (native, x A)B, + A, + éhative, +v,,

t=1969
where native is an indicator if individual has a native-born mother. The coefficients of
interests are thg's, i.e., the effects of the full set of yeaative interactions, with 1968 as the
base year. These yeaative interactions describe the change in thelegphcing behavior of
native-born mothers relative to foreign-born mosheince the reform came into affect in
1980, we expect that th&s should be close to zero before 1980 (i.e., tamlfel trend
assumption). The results in Column 1 suggest aerdtirge and statistically significant
decline in child spacing with little evidence ofepexisting trends (i.e., before 1980).

Specifically, we cannot reject that tjiks are zero before the treatment but concludettieat



£s are jointly statistically significant from zemwfter 1980, which can be seen from the
tests with their correspondingvalues within parentheses. Moreover, when we aaddnaber
of controls for a mother’'s educational attainmemd a full set of interactions between the
region of birth and the year of immigration, as ayvof addressing compositional changes
within the control group, the effects are hardlfeetied as can be seen in Columtf Zhis
suggests that compositional bias is not an imporsane in our context. Column 3 shows the
results when we impose the restriction thatZdl are zero before 1980. Thestatistics is
55.3, which, anticipating the instrumental varial@dpproach, suggests that the set of
instrumental may have enough explanatory poweo avaid problems of weak instruments.
As a way of illustrating the main message from €&kl Figure 6 shows the estimated native-
year interactions from Column 1 with the corresppng®5 percent confidence intervals.
Another issue is that that the administrative miay have affected not only child
spacing but also completed family st2&his would raise concerns about the excludability
our instrument in the child outcome equation. Tdrads whether the reform had an impact
on family size we have looked at completed famiitye $efore and after the reform for native-
born and foreign-born mothers, respectively. Figardisplay the development of average
family size across the treatment and the controugyr This figure shows that they have
parallel trends. In addition, we have also estighatee following difference-in-difference
specification for family size:

Familysizg: = a + A+ dnative + Bl[yearz1980 anchative=1] + U,

where 1[.] is an indicator function. We cannot cejhat 5=0, since[?:0.0S with a standard
error of 0.11. Thalifetime fertility size is not affected by the reform isrpaps not surprising
given that the cohort fertility in Sweden has bestrikingly stable. For more than half a

century, cohort fertility has varied within a nasrdand of 1.9 to 2.1 children per women as

" Another control variable which one might think idbe relevant when estimating child outcome equatis
mother’s age at child birth. This is, however, antappropriate control variable since mother'saagsild birth
is by construction an endogenous variable. Tohigsgrtote that child spacing is defined as theedifffice in
mother’s age at the birth of her second and findticConsequently, if child spacing is affectedtbg reform
then the mother’s age will be affected too, by tesion. If the effect of child spacing is drivey a change in
mother’s age, one has to argue that a differenceoither’s age of less than a year would has anritapb
impact on child outcome. This is not comparabledotrolling for mother age as in the literaturedsing
effects of family size on child outcome using twassan exogenous variation. Controlling for mothage is
more relevant in the family size literature sincetiners who have twins are on average substantibr than
those who have not twins.

18 Milligan (2005) and Lalive and Zweimuller (200%)d evidence in support for that policy reformseaff
fertility but they cannot discriminate whether tliglue to a timing effect or a due to a familyesiffect since
they do not have data on completed fertility.

10



discussed by Walker (1995) and Bjorklund (2006).r&dwer, there is priori no reason to
suspect that the speed premium should chfiesiene fertility (i.e., family size) to change due
to its specific design. This line of reasoninglsoaconsistent with the implications from life-
cycle models of fertility as discussed by Hotz, idlan and Willis (1997). They argue that
transitory changes in the price of children or parental inesrimay be to shift theming of
births over the life-cycle rather than have mudhany, effect on the number of births
accumulated.”

11



3. The effect of the speed-premium on child outcomes
In this section we provide evidence of the effetttree administrative rule — the speed

premium — on child outcomes. We will use final gmadn compulsory school and post-
secondary education for first-born individualstaes ¢hild outcomes of interests.

Post-secondary education is defined as an indicatoable taking the value 1 if the
individual has obtained an education level higlhantsecondary school given that this post-
secondary education is at least two years (0 otkejwWe only have information on
education attainment for individuals born up to3.98igure 8 shows the development of the
average share with a post-secondary educationgltinm period 1968-1985, separately for
children with native-born and foreign-born mothersspectively. It shows that younger
cohorts in both groups have less post-secondaryatidn. This is not surprising since many
of them have still not finished college or universHowever, the important thing to note is
that both groups have similar trends in post-seapndducation before the reform in 1980
where the individuals with native-born mothers havéigher share with post-secondary
education than individuals with foreign-born mothein contrast, after the reform it is the
individuals with foreign-born mothers that haveighler share of post-secondary education
than the individuals with native-born mothers. Thiggests, anticipating the instrumental
variable results, that the reduction in child spgcfor native-born mothers also caused a
reduction in post-secondary education for thestfivorn children as compared to the first-
born children with foreign-born mothers.

Final grades in compulsory school will be expredsetgrms of z-scores. We made this
choice since there is major change in the gradystes during the period of study but also
since we like to compare the size of the spacifegcefo other studies of school performance.
Until 1997 the grading system was based on a fraeligg scale where a student could
receive a score ranging from 1 to 5 in each subjectlata we have information on each
individual's average score in the final grade. 898, the grading system was changed to a
scale between zero and 320. Figure 9 shows thdogerent of the z-scores for children with
native-born mothers relative to foreign-born moshés shown in Figure 9, before the reform
children with native-born mothers have about 0.aBGstandard deviations higher average
grades than children with foreign-born mothers dftegr the reform this difference decreases
and from 1984 and onwards they have even betteegrinan individuals with foreign-born
mothers. Thus, the deterioration in final gradefoteeand after the reform for individuals

with native-born mothers is consistent with the ves results about postsecondary

12



education, which again suggests that close chiltisg is causally related to children’s
future performance.

We can again use a difference-in-difference spmtibin, namely to estimate a similar
specification as equation (1) but where the chilttome is the dependent variable instead of

child spacing, i.e.,
.

2) Childoutcang,, = )_ (native, xA,) 3, + A, + éhative, +v,,
t=1

Table 5 shows the results for post secondary educand Table 6 for final grades in
compulsory school. Looking at Column 1 in Tableuggest a rather large and statistically
significant decline in post secondary educatiorwitle evidence of pre-existing (i.e., before
1980) trends. Specifically, we cannot reject ttregt £s are zero before the treatment but
conclude that thg's are jointly statistically significant from zewfter 1980, which can be
seen from thd--tests with corresponding-values within parentheses. Moreover, when we
add a number of controls for a mother’s educatiati@inment and a full set of interactions
between the region of birth and the year of imniigra as a way of addressing compositional
changes within the control group, the effects amlly affected as can be seen in Colunih 2.
This suggests that compositional bias is not anonapt issue in our context. Column 3
shows the results when we impose the restrictiat #fl Ss are zero before 1980. For
purpose of illustration, Figure 10 shows the edst@@anative-year interactions from Column 1
with the corresponding 95 percent confidence iratistv

Turning to the final grades in compulsory schootreschild outcome of interest, Table
6 gives similar results as the ones from Tableabyely that there are no pre-existing trend,
although this conclusion is only based on four peatment years since grades are only
available for the 1976 to 1988 birth cohorts, dmat thef's are jointly statistically significant
from zero after 1980, which can be seen fromRHests with correspondingvalues within
parentheses. For illustrative purpose, Figure Iwvshthe estimated native-year interactions
from column 1 with the corresponding 95 percenffidemce intervals.

19 As discussed in footnote 17, a mother’s age &t ot an appropriate control variable sinde fier
definition endogenous. If the effect of child sparis driven by a change in mother’s age rathar gpacing
itself, one has to argue that a difference in mashege of less than a year would has an impontapact on
child outcome. We find this argument implausibleori®bver, the issue of controlling for mothers ageidh is
not comparable to the literature studying effed¢tamily size on child outcome using twins as angenous
variation. Controlling for mother’s age is moreen&nt in the family size literature since motherowave
twins are on average substantially older than thdse have not twins.

13



Taken together, these results suggest that thengtrative rule that came into place in
1980 was responsible for the change in the outdoehgeen these two groups of individuals.
Nevertheless, there may be other aggregate fattatscould cause individuals born by
foreign-mothers to perform differently than indivals with native-born mothers. For
example, foreign-born mothers could be differetifected by common factors than native-
born mothers (e.g., the severe economic downtuthdrearly 1990s in Sweden, changes in
other family policies) which may have differentiaipact on the outcomes of their children.
We construct a “refutability” test to address iéth are such unobserved factors that could
potentially explain our resuff. One could argue that one-child families with nathorn or
foreign-born mothers should be exposed to moreess the same unobserved factors as
native-born of foreign-born mothers with two or mahildren. In other words, one could test
whether child outcomes differs between childrerhwiative-born or foreign-born mothers in
one-child families. Since one-child families shoulat be affected by the administrative rule
there should be no effect of speed premium for tnsup unless there are important
unobserved confounders. Thus we can estimate equé) for the subpopulation of one
child families and test whether tffls should is zero before and after 1980. Figureari®13
show the estimated yearative interaction effects using child post-seconpdalucation and
final grades in compulsory school, together wittc@responding 95 percent confidence
intervals. As can be seen from the two figures, fl&e are zero before and after the
introduction of the speed premium. Thus, this Istrdng support to that the administrative

child spacing rule is causally related to the cbildcomes.

%0 See Angrist and Krueger (1999) for a discussiorehftability tests.
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4. The impact of child spacing on child outcomes
In this section we present results of the effecthifd spacing on child outcomes. If we

assume that the administrative child-spacing rugpeed premium — had no effect on child
outcomes other than decreasing child spacing, weaisa this administrative rule to construct
instrumental variable estimates of the impact oildclspacing on child outcomes. For
example, using a single indicator for before artdrahe introduction of the speed premium
rule we can construct a simple Wald/IV estimate, i.

(V nativeafter __ Vnative,before) _ (V foreign,after __ V foreign,before)

BIV —

native,after —— native,before foreign,after

(Spacing - Spacing ) — (Spacing

foreign,before

- Spacing )

Since we have many post-treatment years we careatsoate the effect of child spacing on
child outcomes using a Two-Stage Least Square (R8lgBhod. In the 2SLS approach, we
would use all post treatment yeanative interactions as instrumental variables awbtef
only one instrument as in the Wald method. Howetleg, 2SLS method may lead to the
problem of weak instruments if some of the indiatinstruments are weak as discussed by
Andrews and Stock (2006). The Wald approach haadliantage of avoiding the problem of
many weak instruments since it only uses a singtesdrong instrument. We will therefore
present results from both the Wald and the 2SL$oaghes.

We will cluster the standard errors at the localggoment level since they are in charge
of providing compulsory schooling and that may eaunlividual outcomes to be correlated
across time for a specific locality.Since there are almost 300 local governmentswiiis
provide a sufficient number of clusters for thestduing estimator to have good properties as
discussed by Bertrand et al. (2004). We have disiered the standard errors on yggoup
as a way to correct for the Moulton problem asufised by Donald and Lang (2006). In this
case we typically get somewhat smaller standamtsthan those presented in the tables.

Before showing the results frothe Wald/I[V and the 2SLS approaches, we present
results from OLS regressions, as a benchmark feesasg potential biases in the OLS
approach. Table 7 displays the results for both pesondary education and final grades in
compulsory school. Without any controls, the OL$neste is -0.001 for post secondary
education (Column 1) and -0.004 for final gradessampulsory school (Column 3). This
means that one mon#horter birth interval will lead to a 0.01 percehnigher probability of

%1 See Bjorklund et al. (2005) for a discussion ef #wedish school system.
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having a post secondary education and that theegradll be a 0.004 higher standard
deviation higher. When we add controls for the radthlevel of education and full set of
interactions between a mothers region of birth Hrel year of immigrationas a way of
addressing compositional changes within the comfrolip, the effects are hardly affected as
can be seen in Columns 2 and 4.

Turning to the instrumental variable approach, &al8 displays the results from the
Wald and the 2SLS methods for post-secondary eidacathe 2SLS estimate is 0.020 while
the Wald/IV estimate is 0.025 in the specificatisithout any additional control variables.
Thus, one montkhorterbirth interval will lead to 2-2.5 percelawer probability of getting a
post-secondary education. These estimates arestalsstically different from zero and of the
opposite sign from the OLS estimates in Table 7s Huggest that the OLS estimate are
strongly biased and not to be trusted. One reasothé different sign of the OLS estimate is
that high ability parents choose to bunch ther&lotm closely together as a way to avoid too
many breaks in there job marker careers. When wiecadtrols for the mother’s level of
education and full set of interactions between ahers region of birth and the year of
immigration the effects are hardly affected as loarseen in Columns 2 and 4. Looking at the
First-stage F-statistics from the 2SLS and Wald8timators, they suggest that the Wald/IV
estimator may be preferred from a weak instrumemtpof view since the F-statistics is
twice as large as the F-statistics from the 2SLinasor. Nevertheless, there seem to be
small differences regarding the point estimate h&f two estimators and their associated
standard errors.

Turning to the other child outcome, Table 9 shomes results from the Wald and the
2SLS methods for final grades in compulsory schégain, we see that the 2SLS and
Wald/IV estimates are very different from their OlcBunterparts in Table 7. The 2SLS
estimate is 0.018 and the Wald/IV estimate is 0.@02the specifications without additional
control variables. When we add controls for thelrads level of education and full set of
interactions between a mothers region of birth tredyear of immigration the effects are
hardly affected as can be seen in Columns 2 ahdaking at the First-stage F-statistics from
the 2SLS and Wald/IV estimators, they suggesttt@atWVald/IV estimator may be preferred
from a weak instrument point of view since the &tistics is four as large as the F-statistics
from the 2SLS estimator. Nevertheless, there sedme small differences regarding the point
estimate of the two estimators and their assocstetard errors.

In Tables 10 and 11, we test whether the childispaeffect differ across families of

different sizes. For the different subsamples ohifia size we only report the Wald/IV
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estimates as to avoid problems of many weak ingnisn For comparison, Column 1 restates
the Wald/lV estimates with control variables fronables 8 and 9. Starting with post
secondary education as the child outcome of inteties estimates are 0.024 for all family
sizes, 0.026 for family with 3 or more childrendah023 for families with at least 4 children.
Thus, the child-spacing effect does not vary wahmily size. Table 10 also shows that the
first-stageF-statistics is always much larger than 10 sugggdtiat there are no problems
with weak instruments. Turning to final grades ampulsory school, the child spacing effect
is 0.029 for families with at least three childrand 0.036 for those with four or more
children. This suggests that the effect is somevdrger in large families. Again, there is no
problem of weak instruments since the first-st&gstatistics is larger than 10 in all
specifications.

We also report results from whether there are gedifierences in effect of the child
spacing on child outcomes. Tables 12 show the tsedal boys and girls without any
additional controls while Table 13 includes corgrdfrom these tables one can clearly see

that the estimates for girls are at least twickaage the corresponding estimates for boys.
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6. Conclusion
In this paper we have discovered a negative asswtibetween close child spacing and

children’s future outcomes, i.e., school perforneamnd educational attainment. We argue
that this is a causal relationship since we useedilidle source of exogenous variation in
spacing, i.e., an administrative child-spacing mtdch a priori should have a differential
impact on mothers of different origin of births dioethe different labor market attachments.
We also made a number of robustness checks otsults. First, the reformonly affected the
spacing behavior and not completed family size twHends credibility to the exclusion
restrictions of the administrative reform. Secotide child-spacing effect is robust to
controlling for compositional changes (mother’s eational attainment and a full set of
interactions between the region of birth and thary& immigration) in the treatment and
control groups. Third, the child-spacing effecpresent in families of all sizes. Finally, and
perhaps most importantly, in contrast to familieghw2 or more children there is no
differential trend in the outcome for children witltive-born mothers compared to foreign-
born mothers in families with only one child, whisbhggests that it is child-spacing and not
any unobserved factor that affects the outcometiddren with two or more siblings. Taken
together these results strongly suggest that @&placing is causally related to children’s

future success.
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Table 1. Labor force participation rates

1979 1985
Women aged 16-44

Native-born 0.75 0.79

Foreign-born 0.61 0.63
Women with children under 7

Native-born 0.79 0.80

Foreign born 0.58 0.59
Table 2. Mother’s region of birth
Number of mothers Percentage of total
Native-born mothers

Sweden 647,155 95.0

Nordic 33,833 5.0
Total sum 647,155 100

Foreign-born mothers

EU 15 6,610 19.8
Europe 11,703 35.1

Africa 1,511 45
North America 1,130 3.4
South America 3,175 9.5
Asia 8,847 26.5
Oceania 119 0.4
Soviet Union 287 0.9

Total sum 33,382 100

Notes. - These groups are taken from the clasditaised by Statistics Sweden. Nordic includesrbark,
Norway, Finland, and Island, EU 15 is equal toXBemember states of the European Union but exajudin
Denmark Finland and Sweden. Europe does not indhlfs and the Nordic Countries. The remaining gsoup

are self explanatory.
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Table 3. Distribution of family size

Number of Native-born mothers Foreign-born mothers
children Mean family size=2.7 Mean famly size=2.9
Number of Percentage of Number of Percentage of
mothers total mothers total
1 188,613 9.3 14,162 12.5
2 852,271 41.9 40,453 35.7
3 626,087 30.8 28,224 24.9
4 237,746 11.7 15,302 13.5
5 80,112 3.9 7,799 6.9
6 28,279 1.4 3,887 3.4
7 10,177 0.5 1,853 1.6
8 4,310 0.2 1,011 0.9
9 1,849 0.1 416 0.4
10+ 2,267 0.1 264 0.2
Total sum 2,031,711 100 113,371 100
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Table 4. Child spacing

Effect 1) 2) 3
Native x 1969 -0.31 -0.36
(.81) (0.81)
Nativex 1970 -1.59 -1.43
(0.78) (0.79)
Nativex 1971 -0.94 -0.90
(0.77) (0.77)
Nativex 1972 -0.38 -0.46
(0.77) (0.77)
Nativex 1973 0.93 0.96
0.76 (0.77)
Nativex 1974 -0.57 -0.75
(0.77) (0.78)
Nativex 1975 -0.41 -0.85
(0.75) (0.76)
Native x 1976 0.22 -0.35
(0.75) (0.75)
Nativex 1977 -0.50 -1.35
(0.75) (0.76)
Nativex 1978 -0.76 -1.76
(0.75) (0.76)
Nativex 1979 -1.00 -2.08
(0.74) (0.75)
Native x 1980 -2.43 -3.67 -2.78
(0.74) (0.75) (0.48)
Nativex 1981 -1.73 -3.14 -2.26
(0.73) (0.74) (0.48)
Native x 1982 -2.79 -4.18 -3.31
(0.73) (0.75) (0.49)
Native x 1983 -4.70 -6.17 -5.30
(0.74) (0.75) (0.49)
Native x 1984 -3.99 -5.55 -4.69
(0.74) (0.75) (0.49)
Native x 1985 -6.29 -7.74 -6.88
(0.74) (0.76) (0.50)
Native x 1986 -6.57 -8.12 -7.25
(0.74) (0.76) (0.51)
Native x 1987 -6.20 -7.67 -6.81
(0.77) (0.79) (0.55)
Native x 1988 -6.82 -8.19 -7.33
(0.79) (0.80) (0.56)
Native x 1989 -6.71 -8.02 -7.16
(0.82) (0.84) (0.62)
Native x 1990 -6.23 -7.45 -6.60
(0.88) (0.89) (0.69)
Nativex 1991 -5.67 -6.93 -6.08
(0.93) (0.95) (0.76)
Native x 1992 -5.80 -7.15 -6.30
(1.04) (1.05) (0.89)
Controls No Yes Yes
F-test 17.28 19.7 55.3
R? 0.0230 0.0262 0.0261
Observations 1,147,456 1,147,456 1,147,456

Note~ Robust standard errors are reported in parenth&sedable reports yearnative interactions in
regressions that include native and year dumniiesF-test is a test for whether the yeanative interactions
are jointly significantly different from zero aftére introduction of the administrative child-spagrule in
1980. Controls include mother’s level of educatiamd full set of interactions between a mothergoregf birth
and the year of immigration.
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Table 5. Post-secondary education

Effect (1) (2) (3)
Native x 1969 .003 -.001
(.018) (.018)
Nativex 1970 -.002 -.011
(.018) (.018)
Nativex 1971 .005 -.007
(.018) (.018)
Nativex 1972 .017 -.001
(.018) (.018)
Nativex 1973 .044 .024
(.018) (.018)
Nativex 1974 .005 -.016
(.018) (.018)
Nativex 1975 .020 .003
(.018) (.018)
Nativex 1976 .025 .005
(.018) (.018)
Nativex 1977 .025 -.004
(.018) (.018)
Nativex 1978 .005 -.022
(.018) (.018)
Nativex 1979 .006 -.031
(.017) (.017)
Native x 1980 -.032 -.062 -.056
(.017) (.017) (.012)
Nativex 1981 -.079 -.109 -.103
(.016) (.017) (.012)
Native x 1982 -.062 -.095 -.089
(.015) (.015) (.008)
Native x 1983 -.062 -.091 -.085
(.014) (.014) (.007)
Native x 1984 -.073 -.098 -.092
(.014) (.015) (.008)
Native x 1985 -.083 -.116 -.110
(.015) (.015) (.009)
Controls No Yes Yes
F-test 7.6 11.5 56.3
P-value (0.0000) (0.0000) (0.0000)
R? 0.1015 0.1562 0.1562
Observations 543,449 543,449 543,449

Note—- Robust standard errors are reported in parenth€bedable reports yearnative interactions in
regressions that include native and year dumriieeF-test is a test for whether the yeanative interactions
are jointly significantly different from zero aftére introduction of the administrative child-spagrule in
1980. Controls include mother’s level of educatiandg full set of interactions between a mothersoregf birth
and the year of immigration.
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Table 6. Final grades in compulsory school

Effect (1) (2) 3)
Nativex 1977 -.039 -.044
(.043) (.041)
Nativex 1978 -.039 -.050
(.041) (.040)
Nativex 1979 .004 -.020
(.041) (.040)
Native x 1980 -.040 -.047 -.018
(.041) (.040) (.031)
Nativex 1981 -.082 -.094 -.066
(.042) (.041) (.032)
Native x 1982 -.095 -.112 -.084
(.041) (.041) (.032)
Native x 1983 -.082 -.091 -.063
(.042) (.041) (.032)
Native x 1984 -.166 -.168 -.140
(.043) (.042) (.034)
Native x 1985 -.102 -.145 -.117
(.043) (.043) (.036)
Native x 1986 -.117 -.139 -.110
(.046) (.045) (.037)
Native x 1987 -.098 -.091 -.063
(.050) (.050) (.043)
Nativex 1988 -.121 -.125 -.097
(.052) (.050) (.044)
Controls No Yes Yes
F-test 2.2 2.6 3.3
P-value (0.0194) (0.0049) (0.0005)
Observations 327,906 327,906 327,906

Note~ Robust standard errors are reported in parenth&sedable reports yearnative interactions in
regressions that include native and year dumniiesF-test is a test for whether the yeanative interactions
are jointly significantly different from zero aftére introduction of the administrative child-spagrule in
1980. Controls include mother’s level of educatiamd full set of interactions between a mothersoregf birth
and the year of immigration.
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Table 7. OLS estimates

Post-secondary education Final grades in compugsihool
Child spacing -0.001 -0.0007 -0.004 -0.0033
(0.0001) (0.00004) (0.0001) (0.0001)
Controls No Yes No Yes
R? 0.1030 0.1569 0.0073 0.1044
Observations 543,449 543,449 327,906 327,906

Note.— Standard errors clustered at the local governnexeal lare reported in parentheses. Controls incladed
time fixed effects, mother’s level of educationgdull set of interactions between a mothers regibhirth and
the year of immigration.

Table 8. Post-secondary education: 2SLS and Wakltwnates

2SLS Wald/IV
1) (2) 3) (4)
Child spacing 0.020 0.020 0.025 0.024
(0.002) (0.002) (0.003) (0.002)
Controls No Yes No Yes
First-stage F-test 24.2 12.9 19.2 40.2
Observations 543,449 543,449 543,449 543,449

Note.— Standard errors clustered at the local governneset lare reported in parentheses. Controls incladed
time fixed effects, mother’s level of educationgddull set of interactions between a mothers regibhirth and
the year of immigration.

Table 9. Final grades in compulsory school: 2SL&\Mald/IV estimates

2SLS Wald/IV
(1) (2) 3) (4)
Child spacing 0.018 0.020 0.023 0.025
(0.005) (0.005) (0.006) (0.007)
Controls No Yes No Yes
First-stage F-test 14.1 10.4 46.2 69.1
Observations 327,906 327,906 327,906 327,906

Note.— Standard errors clustered at the local governnexel lare reported in parentheses. Controls incladed
time fixed effects, mother’s level of educationgdull set of interactions between a mothers regibhirth and
the year of immigration.
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Table 10. Different family size: Wald/IV estimaties post-secondary education

All family sizes 3+child-family 4+-child-family
1) 2) 3)
Child spacing 0.024 0.026 0.023
(0.002) (0.003) (0.005)
Controls Yes Yes Yes
First-stage F-test 40.2 41.7 101.2
Observations 543,449 230,388 70,038

Note.— Standard errors clustered at the local governneset lare reported in parentheses. Controls incladed
time fixed effects, mother’s level of educationddull set of interactions between a mothers regibbirth and
the year of immigration.

Table 11. Different family size: Wald/IV estimaties final grades in compulsory school

All family sizes 3+child-family 4+-child-family
(1) (2) 3)
Child spacing 0.025 0.029 0.036
(0.007) (0.012) (0.016)
Controls Yes Yes Yes
First-stage F-test 69.1 23.6 155
Observations 327,906 140,636 39,154

Note.— Standard errors clustered at the local governnexeal lare reported in parentheses. Controls incladed
time fixed effects, mother’s level of educationgddull set of interactions between a mothers regibhirth and
the year of immigration.

Table 12. Girls versus boys: IV estimates

Post-secondary education Final grades in compusstirool
Girls Boys Girls Boys
Child spacing 0.035 0.018 0.036 0.014
(0.006) (0.003) (0.011) (0.006)
Controls No No No No
First-stage F-test 12.9 23.2 21.7 50.0
Observations 263,775 279,674 161,519 166,387

Note.— Standard errors clustered at the local governnexel lare reported in parentheses. Controls incladed
time fixed effects, mother’s level of educationgdull set of interactions between a mothers regibhirth and
the year of immigration.

Table 13. Girls versus boys: IV estimates includingtrols

Post-secondary education Final grades in compusstrool
Girls Boys Girls Boys
Child spacing 0.032 0.017 0.032 0.012
(0.005) (0.002) (0.005) (0.004)
Controls Yes Yes Yes Yes
First-stage F-test 16.8 71.9 19.5 54.4
Observations 263,775 279,674 161,519 166,387

Note.— Standard errors clustered at the local governneset lare reported in parentheses. Controls incladed
time fixed effects, mother’s level of educationddull set of interactions between a mothers regibbirth and
the year of immigration.
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Figure 3. Kernel estimates of child spacing
All Family Sizes
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Figure 6. Effects of native year interactions on child spacing
95 percent confidence intervals
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Figure 8. Children's Post Secondary Education
All family sizes
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Figure 9. Final grades in terms of standard deviations (z-scores)
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Figure 10. Effects of native year interactions on post secondary education
95 percent confidence intervals
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Estimated coefficients
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Figure 11. Effects of native year interactions on final grades
95 percent confidence intervals
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Figure 12. Effects of native year interactions on post secondary education
95 percent confidence intervals
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Estimated coefficients

Figure 13. Effects of native year interactions on final grades
95 percent confidence intervals
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