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ABSTRACT

Flexibility at a Cost:
Should Governments Stimulate Tertiary Education for Adults?

Most OECD countries experience high unemployment rates and declining growth in higher
educational attainment. An often suggested government policy is therefore to allocate
resources towards formal schooling for adults. However, returns on such investments are
uncertain and the foregone earnings are potentially large. We use Swedish population
register data from 1982 to 2011 to estimate average long run earnings returns on higher
education for 29- to 55-year-olds who enrolled 1992-1993. We find substantial positive
estimates, but these only fully emerge after approximately ten years. Nevertheless,
calculations indicate that the benefits for society exceed the costs also under fairly
pessimistic assumptions.
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1 I ntroduction

The increase in educational attainment across O&dtibtries is slowing down, with the current gen-
eration predicted to just barely surpass the etretattainment of the preceding generation, winile
the US this rate is actually decreasing (Goldin ldatk 2008, OECD 2012). As it is widely believed
that education is a key factor for economic growibgrading one’s skills during later stages of the
working life may become more important. Neumarkle{2011) project that, in the coming decade,
adults aged 30 to 54 in the US will represent 2BS@ercent of the influx of workers with at least
bachelor’s degree. Although the optimal timing ofne educational investments may indeed occur
rather late in life, e.g., to mitigate negativesets of unforeseen changes in employment prospects,
is also true that individuals’ adult schooling mtiens could face formidable obstacles due to oppor
tunity costs and/or credit constraints. For thsmn, the OECD and the EU have long encouraged
governments to stimulate adult education to adjaskers’ skills to technical changes (OECD 1998,
2001, EU 2000, 2001). Relatedly, Pissarides (26ddgmmends regular education for adults as a
counter-cyclical public employment policy tool basa the opportunity costs of education decrease
during economic downturrisHowever, there are few countries where such mslibave been applied

on a large scale, and the research in economit@mal adult education is quite limited.

The aim of this paper is to assess the long-tefetisf of post-secondary adult education on
earnings. We use Swedish population register datdacation and annual earnings from 1982 to
2011 to analyze a sample of first-time enrolleesda?P to 55 when registering for higher education i
1992-1993. Average treatment effect on the tre@d@d) is estimated using propensity score match-
ing based on data that are unusually rich in datadlwith a difference-in-differences set-up that a
counts for individual time invariant (fixed) unologed characteristics correlated with earnings. With
regard to time varying unobserved characteristiesestimate models under different assumptions
and check the stability of the results. To this,emel exploit information for the years prior to edu

tion on earnings dynamics, transitions in the ldbace status and changes in social security paisnen

L A recession may also hamper or delay the retunrte@ investments (Kahn 2010, Oreopoulos et al2201



related to unemployment, sick-leave, social welfaggly retirement and parental leave. To check for
potential ability bias, our models are re-estirddte individuals aged 29 to 37 (41 for males) addi
measures of grade point averages from school andydles, military enlistment test scores on cogni-
tive and non-cognitive skills. The main implicatioof our results are robust. Overall, due to paént
endogeneity in course lengths, our analyses foowestimates of ATT where treatment is defined as

assignment to treatment.

Earlier studies of adults in education (hencefoi) have primarily been concerned with com-
munity college enrollees in the US aged below 3@ef&rence point for these articles is Kane and
Rouse (1995) who, for individuals of typical agdsew attending education, found a year of complet-
ed studies at a community college to yield wagernst of approximately 5 percent for males and be-
tween 6 and 9 percent for females. The estimates vedatively similar for annual earnings. Light
(1995) and Monks (1997) analyze individuals retogrio college after a few years of work experi-
ence. Both studies find that wage gains from edorcatecline with the age of completion, but results
in Light (1995) and Leigh and Gill (1997) indicdbeat the wage returns became similar to thoseeof th

younger graduates about five years after completion

For education among older individuals, Jacobsotgride and Sullivan (2003, 2005a, 2005b)
study workers aged 25 to 59 who were laid-off betw£990 and 1994 in Washington State, 15 per-
cent of whom registered at community colleges.Miadial fixed effects estimates of quarterly earn-
ings from 1987 to 2000 indicate that a year of igtsithcreased earnings by 7 to 9 percent for males
and by 10 to 13 percent for femal€ke benefits appear sufficient to cover the totsts, although the
calculations are sensitive to assumptions regatti@doregone production value. Jepsen et al. (2014
report results for students completing communityege certificates, diplomas or associate degmees i
Kentucky. The comparison group consists of enrsllglo did not accomplish the respective awards
(approximately 70 percent). The reported returnglfiplomas and associate degrees imply estimates
that, when compared with Jacobson et al., areainmilsize or considerably higher. With regard to

European data, there are several Swedish studies/edkilled adults in upper secondary education



who are ineligible for higher education at the etitStenberg and Westerlund (2008) find a payoff of
between 15 and 20 percent for the long-term uneyeplobut the size of the effect was inflated by the
low average earnings of the sample. For a broagfipeld sample, aged 24-43 at the time of first reg-
istration in AE, Stenberg (2011) reported a 2.3 &uidpercent payoff on annual earnings of one year
of completed studies for males and females, reispdet Calculations indicate that the benefits just
about cover the total costs to society. Stenbead €2014) study an older sample, aged 42 to 58, a
find no earnings effects for males but positiveeet$ for females, although insufficient to covestso

to society? Thus, while these studies question the ratior@lgdvernments to stimulate AE, at least
based on pecuniary arguments, the US-based shalresreported more beneficial effects. There are
several potential explanations. First, returns @&mday be higher in the US due to a wider dispersion
of wages and/or skills (e.g., IALS 2000, Harjes 20&econd, the institutional set-up in Sweden en-
courages AE patrticipation, potentially attractindividuals with lower expected returns on average.
Third, the skill levels of the participants in thespective studies differed. Evidence of job paktion
from both US and Europe suggests that the demandddium-skilled workers to perform routine
tasks has decreased. This implies lower returedgtcation for low-skilled workers upgrading to me-
dium-skilled status compared with making the trmsifrom medium- to high-skilledTo the best of
our knowledge, Hallsten (2012) is the only previstigly to analyze European data on older individu-
als investing in tertiary level education. For enpée of Swedish workers 30 years or older between
1985 and 2003, conditioned on degree completioroargtable employment after treatment, the esti-
mated returns were around 2 percent per year dieston log income (including social insurance
transfers from parental leave and sick leave).drkesent study differs from Hallsten (2012) in saVer
respects. First, the samples studied are restiigtédo pre-treatment conditions as all individuals
our samples are eligible for tertiary level schogliand that no-one has been registered in edadatio

15 years prior to 1992. Second, treatment is defaseenrolment, which means treated include all

2 In Sweden, both policy debate and research haxe toeused on low-skilled individuals for whom mipalities are by
law obligated to offer adult education (Albrech&t2009, Stenberg 2011). Schwerdt et al. (20h&)yae individuals aged
20 to 60 in Switzerland who were subject to a ranigaistributed voucher system. Participants congoleon average, 42
hours of courses with no significant effects onrage labor market outcomes one year later.

3 On US data, see Autor Levy and Murnane (2003)Aartdr, Katz and Kearney (2008); on data from the &i¢ Europe,
see Goos and Manning (2007), Goos et al. (200%z-8@ner (2006), Dustmann et al. (2009).



older students in tertiary level education withooihditioning on graduation. Third; our outcome vari
able is labor earnings measured (differenced) solalte terms. This allows us to retain the full sam
ples of treated except if outcomes are missingrtRpaince labor earnings are not directly affedigd

social insurance transfers, we may assess thd seitims by providing estimates which proxy the

effects on productivity as well as opportunity sastterms of foregone earnings.

The contributions of this paper are the estimatibtihe long-term earnings ATT of post-
secondary education for middle aged and older sidde also assess economic benefits and costs
from the perspective of society (GDP). In summéhg, results imply that the identification of posgti
returns requires a follow-up period of at leastytears after enrolment. Our preferred estimatesyimp
positive effects on gross wage earnings of appratein 5.5 percent for males and 10 percent for fe-
males. It is difficult to compare the percentaggsorted with estimates from the returns to schgolin
literature because of relatively high drop-out saded the fact that the estimates are partly dribyen
low earners increasing their employment hours. Bdeke-envelope calculations indicate that the
benefits for society exceed the costs even undssipéestic assumptions. The paper is organized as
follows. Section 2 contains a discussion on enralme AE and explains why estimates conditioned
on specific amounts of completed AE are problem&gction 3 contains a description of the institu-
tional framework for AE in Sweden, of the data uaad of the sample we study. The empirical model
and issues regarding the identification of caugalie outlined in Section 4. The results are presen

in Section 5 and set in relation to costs in SedtiocA summary and discussion concludes the paper.

2 Theoretical consideration

21 Who enrolls and why

Individuals are assumed to enroll in educatiohéf éxpected net benefits are positive, either Isecau
AE increases future labor market options or becausensumption motive with primarily non-
monetary gains exists. Ability reduces costs ioeffand may, together with lower age, increase the

expected net returns. Within early representatafrigiman capital models, the implication is that



educational investments should be made earlyértdifallow as much time as possible to reap the
rewards (Becker 1962). Other models acknowledgecthainuouslyupdated information affects
dynamic optimizing behavior, which may also impty@stments in formal education later in life (e.qg.,
Comay et al. 1973, Cameron and Heckman 2001, S&0ig®). Economic fluctuations constitute one
such source of information that potentially complsits to enroll in education (Heckman and Urzua
2008, lkenaga and Kawaguchi 2013, Pissarides 20Adre generally, various forms of changing
conditions/new information could induce AE enrolmdacisions by altering the expected returns
and/or opportunity cosfsChanges which are expected may also affect eduehinvestments, in
particular child-rearing responsibilities for feragl Thus, the decision to have a child may make AE
enrolment less likely (Lechner and Wiehler 201d)other cases, mothers’ time constraints are re-
laxed as children grow older (e.g., begin day ¢amejl it has been documented that AE enrolment is
relatively frequent before returning to the labarket (Stenberg 2007, p15). It follows that the Imec
anisms behind AE enrollment may partly differ foales and females just like in the case of conven-
tional schooling (Becker 1985, 1991; Mincer & Pdlek 1974), e.g., due to differences in household
responsibilities, the likelihood of career intetiops or because of gendered labor markets. Owr ana
yses in the empirical section are conducted seglgrimr males and females, as we carefully explore

information on the dynamics of individual's predtment social and economic conditions.

2.2 Estimating the returnsto education for adults

Under conventional assumptions, enrolment in edureé linked with costs in effort and indirect
opportunity costs in the form of foregone earningsese costs make the length of treatment endoge-
nous, with ambiguous effects on the relation betwadglity and completed AE. One may expect indi-
viduals with both low motivation and high motivati¢or ability) to be dispersed among early drop-
outs (lack of effort or high job-finding rate) aglas among those completing many credits (dismal

job-seeking prospects or high study performancedur data, the correlation coefficient between

4 Specific changes that may be important includétiéssues (possibly work-related), borrowing coaistts (Wallace and
lhnen 1975), relative wages (Killingsworth 1982, Mke 1998, Weiss 1971), skills depreciation (Ben-tPot867), prefer-
ences (Altonji 1993).



completed AE and GPA is relatively low, at .17 fieales and .06 for females. In the population as a
whole, the correlation between GPA and completedsyef education is .55. The low correlations in
our sample likely reflect that the direct and iedir(opportunity) costs of education are, on awerag
higher for 25- to 55-year-olds compared with cortieral college age enrollees. This may hamper the

possibilities for estimating the returns associatétl specific amounts of completed AE.

This problem is well known. Jacobson et al. (20@&),and Jepsen et al. (2014, p105)
acknowledge that a shock factor may bias estinudtascomplished studi€sAuthors have often
faced difficulties with interpreting results thatve indicated non-monotonic or decreasing returns i
accomplished AE. With respect to Swedish data,f&tenet al. (2014) report a U-shaped pattern in
the returns per unit of completed studi€r the US, the earnings returns reported in Jamobt al.
(2003, p69, 2005a, p289) display substantial noadliity. For both males and females completing 11
to 20 community college credits, about one semedtstudies, estimates are on par with (or above)
those pertaining to groups completing 21 to 400425 and 75 credits or more. Jepsen et al. (2014)
condition on achieved awards (certificates, diplsraassociate’s degrees). Although the required
credits for awards vary within each category, eading of the estimates implies non-linear returns
with higher absolute returns for diplomas (req@rapproximately 1.5 years of studies) than for asso

ciate’s degrees (approximately 2.5 years).

In the present study, we generally define treatrasassignment to treatmemvhich is not af-
fected by the endogenous length of treatment (derkman et al 1998). However, to gauge our esti-
mates, we also set them in relation to the aveaagmunt of completed AE. In a case of randomized
assignment, it is reasonable to assume that tHeotgnoup members would have completed an equal

average amount of AE had they been enrolled. BHissis obvious with non-experimental data, and

5 For example, assume that a group of individuadp dut early from education after receiving wadersffrom the higher
end of the conditional distribution. For this sulngde of treated individuals, who were lucky in tiraw of job-offers, there
is no meaningful control group even if assignmsmaindomized. Any estimator would risk reflectiegerse causality.

8 With access to detailed data on the weeks of ceteglAE at the upper secondary level, the autlitsaf U-shaped pattern
in the earnings returns for females aged 42 ta'BBre was a strong positive association betweepakcipation and earn-
ings for those who completed only a few creditsqlthan ten weeks). This positive relation gragifalied and, more con-
sistent with conventional theory, individuals wittore than six months of completed AE experiencesbaotonically in-
creasing earnings payoff of AE.



therefore, the credibility of our assessments éckld in several ways. Section 4 contains a ddtaile

discussion.
3 I nstitutional background, data and sample
31 I nstitutional set-up

In 1992-1993, 22 percent of the individuals whaseged in higher education in Sweden were aged
29 to 55. Several factors explain this relativalyhhfraction of adults. Education is free of charge
most often publicly provided, and since 1974, erygés have had a legal right to take a study leave
and then be reinstated by the employer with simviarking conditions. Students are also eligible to
apply for study allowances, which are roughly eqaa&1000 per month, of which one-third is to be
repaid within a period of 25 years (with some exiogz). On the supply side, tertiary educationiinst
tutes Universitetor Hogskolg exist in about 30 cities in a population of 9liai, commonly offering
study programs with one or two years of requirearses before a major subject is chosen. Each
course is assigned a number of credits that mdg gernings returns even if a major or a study pro-

gram is not completed.

Figure 1 shows unemployment rates and attendartogher education in Sweden since 1977.
In the late 1980s, unemployment rates were lowrkdfte GDP decreased for three years in succes-
sion starting in 1990/1991. A series of eventsttéedn overall dip in aggregate demand with unem-
ployment rates between 1990 and 1993 soaring frano211.3 percent (ILO definition). The prices
of real estate dropped sharply and a budget deficitnted (for details on the Swedish downturn, see
Englund 1999). During this period of severe cutpublic spending, the Swedish government never-
theless gave priority to substantial investmentsduacation. The economic slump plausibly enhanced
the demand for education, as the opportunity dadeyms of average foregone earnings decreased,
but the expansion of the higher education sectotimeed as the unemployment rates began to de-

cline.



3.2 Data and sample

Data originate from various registers of the Swegispulation administered by Statistics Sweden.
The information includes annual labor earnings fdk882 to 2011 and a wide variety of individual
characteristics from 1990 onwards, notably famitlyagion and transfers related to social insurance
systems such as unemployment, sick-leave, socifaneeearly retirement and parental ledWe

also have access to records of registrations imenigducation from 1977 and yearly reports of the
highest level of completed education. In additfon the younger part of our sample, there is infor-
mation on GPAs from schools and military enlistimigist scores on cognitive and non-cognitive abili-

ties.

The sample of our analyses is restricted to indiadsl who have three years of upper secondary
schooling as their highest completed educatior®Bil1 Thus, everyone in the sample is eligible for
tertiary educatiofi.To generate a clean sample, where both treatedratreated individuals have
repeatedly rejected AE enrolment prior to 1992 ewelude all individuals who were registered in
higher education at some point between 1977 andl. 188ividuals registered in AE 1992-1993 are
defined as treated individuals. We further limi¢ ftample to individuals who are aged 29 to 55 in
1992 (born between 1937 and 1963). The lower ageib set to 29 as the expansion of higher educa-
tion, which followed in the 1990s and onwards, nsakeunger cohorts difficult to assess because
groups that were untreated in 1992-1993 often kxgrdh higher education at a later point in time.

This is still the case with the remaining samplg, dt levels that are less problematic.

Figure 2 displays trajectories of the average ansaumings from 1982 to 2011. The earnings pri-
or to AE are higher for untreated individuals, the relation is reversed in the latter part of oloser-

vation window. At the end of the period, earningsd to drop as the oldest cohorts in our sample re-

" Parents are entitled to 13 months of benefitschviare mostly utilized during the first two yeaferthe birth of the child.
The benefits correspond to 80 percent of the arlabal earnings in the previous year.

8 Qur priority is to avoid misclassifications. Upacondary school in Swedisnconducted within different programs that
vary in time length from one to three years, buydhe three-year programs always fulfill the dhigity requirements for
tertiary education. When restricting our samplénte group, the number of eligible individuals rsderreported mainly
because the classification system in the 1990sdaliéghclude course credits from AE at the uppepsdary level.



tire from the labor force. In the empirical anagysarnings prior to AE are used as control vagmbl
However, among females, part-time work is relajinammon, and annual earnings may be an im-
precise measure of labor market productivity. Tfogeg we also construct a variable reflecting the
highest earnings rank recorded between 1982 an@, £88trolling for age, to potentially capture in-

herent labor market productivity.

Table 1 presents the descriptive averages of ooples of treated and untreated individuals for a
selection of variables (a full list of variablesadable in the Appendix, Tables A2 and A3). Theatre
ed individuals are, on average, younger than theated. The gap in age is for males five year$(38
vs. 43.7) and for females three years (37.5 v&l)48xplaining some of the differences in sample
means (approximately half of the pre-AE earnings gemains when adjusting for age). The treated
individuals more frequently receive transfers, tred/ also experience greater changes in earnirgys an
transfers post-1990. For example, the incidenaeefmployment benefits increased between 1990
and 1992 among the treated from 8 percent to 2ZZepeand from 3 percent to 7 percent among the
untreated. Negative changes, e.g., decreasinghgarar increasing levels of transfers, tend, om-ave
age, to be more pertinent among the treated, gretiedly so among males. In contrast, the treated
individuals have higher GPAs, but the differencely correspond to five percentile ranks. The GPA
is recorded at age 15 at the end of comprehensh@okand is available for individuals born 1955 or
later. Grades of attainment are set from one (lIgwedive (highest). In addition, for males bom i
1951 or later, we also have access to militarysamknt test scores on cognitive and non-cognitive
skills, which were conducted at age 18 or 19. lhl@4, these scores are given as averages, the in t
empirical estimations, we actually explore four sweas of cognitive skills - induction, verbal, sphat
technical comprehension - and two measures of ngnitive skills - leadership suitability and psy-
chological capability (see Lindqvist and Vestmad2@or details). The treated individuals score, on
average, significantly higher than the untreatedfiothe aforementioned traits except spatialskor
“metal folding”, p-value .391). The last rows of Table 1 show siaistn AE attendance and comple-
tion. The average number of years of completedsAE4 years for treated males and 1.9 years for

treated females. It is further noted that a miasitthe treated completed three years of highacad

10



tion. Possible explanations include high opporguadsts of AE and the “cherry picking” of courses
for labor market reasons or for consumption. Mealeysome of the untreated enrolled AE. Although
these shares are small, with modest records of ledetpAE, they pose a potential problem for our
estimations. We assess their impact by a) exclutheg from the sample (violating the conditional
independence assumption) and b) by taking intoadcmmpleted AE among the non-treated indi-
viduals to adjust our estimates expressed in pagerierms per year of AE (see footnote 14). These

approaches do not change the main implicationselifrom our results.

4 Empirical model and estimation

4.1 Difference-in-differences propensity score matching

The impact of AE on annual earnings is estimatedrbploying difference-in-differences propensity
score matching (e.g., Rosenbaum and Rubin 1983h&md Todd 2005). The approach assumes se-
lection on observables into treatment (enrolmemk). Below, we present the employed estimator

and motivate why the selection on observables gssomis reasonable in our context.

Let Y; be the annual earnings of an individual i in yeandAY . = Y. — Y. denote the change
in earnings when comparing before treatment (td) after treatment (t+). For each individual, there
are two potential outcomed\Y; andAY, - in case of treatment and non-treatment (foosiridend t
are suppressed to simplify). Let D = 1 denote ttaadly treated individuals and zero denote the-act

ally untreated individuals. The average treatméfisceon the treated (ATT) is:

AYprr = [AY1|D = 1] = [AYp|D = 1]

The potential (counterfactual) outcom¥, is not observed for treated individuals (D = 1§l amust be
estimated from observations of the untreated. ®oethd, the treated and untreated are matchedeon th
conditional ex-ante probability of AE enrolment B(Xhich is derived from Probit model estimates

(the propensity score). X is a vector of covariateserved prior to treatment (defined below). The

11



parameter of intered&fY,rr compares the mean of changes in earnings ovelbitreeen AE individ-

uals and the matched comparisons:

K71 = [AY1|D = 1, P(X)] — [AY,|D = 0, P(X)]

Under certain assumptionsy,rr provides an unbiased estimate of the ATT alsbeifé are hetero-
geneous treatment effects by avoiding extrapolatmriside common support in the dafaable A.1

in the Appendix displays the Probit model estimatiethe propensity score, and Tables A.2 and A.3
present balancing tests of the matched samplEse weights ascribed by the matching procedure
should balance the treated and their matched casgparon all observable variables. The tests con-

firm that equality between the treated and theitrcimed comparison groups cannot be rejected.

To giveAY,pr a causal interpretation, one must assume theafinitp (1) the estimated propensi-
ty score is strictly positive; (2) individuals ihe treatment group do not influence the outcome of
those in the non-treatment group (the no interfe@eassumption or the stable unit treatment value
assumption, SUTVA); and (3) conditional on our aistes, unobserved differences between the
treated and the controls that influence the detssio enroll in AE are uncorrelated with futurerear
ings streams. Under assumptions (1) to (3), angsic differences in future average earnings be-

tween the treated individuals and the matched casgagroups are only influenced by AE.

The credibility of the key assumption (3) hingesstf on the quality of the data (for detailed dis-
cussions on this topic, see Heckman et al. 1999y&m et al. 2014). In our model, the differencdd se
up takes into account the unobserved time invaiatividual characteristics (fixed effects) thafieat
annual earnings. The outcome variable for an iddii in year t+ is defined as the difference such

thatAY i = [Yiw — (Yizooot Yiresst Yir0s9)/3]. Note thatAY . does not consider earnings in 1991, i.e., the

® This presumeiAYl —AYO) O D|P(X).For a causal interpretation, see assumptions (B)to

19 rrelevant covariates in the Probit step may iaseebias and/or variance of matching estimatorstoliav de Luna et al.
(2011) and exclude variables associated pitlalues above .2 if not essential for the balancifithe samples.

11 One-to-one matching with replacement yields tlasti®ias but at the cost of precision. We estimated one-to-one and
four-to-one matching with estimates, on averagenitig by only +/- .1 percentage point. The prdsedrbalancing tests and
results presented in Section 5 are based on fean¢ematching.

12



year prior to the first enrolment in AE. The trehtsnd matched comparisons are always balanced with
respect to the educational track completed athitestyear upper secondary level (7 categories), em-
ployment sector (7 categories), age (30 categomeshber of children at home (6), age of children

(6), marital status (3), foreign born (2), dummfi@sregion of residence (25 categories), and regjion
employment rate. Importantly, the samples are laddanced in terms of pre-treatment annual earnings
and earnings trajectories (levels from 1982 to 1@9@, from 1990, family disposable income, five
different types of social insurance benefits relateunemployment insurance (Ul), parental leave,
sick-leave, early retirement pensions and socitfiangs applying both dummy variables (incidence of
the various benefits) and continuous measureseddiounts in SEK. This will constitute our reduced
model specification. Controlling for this rich sdtcovariates and accounting for unobserved individ
ual fixed effects, our main concern regarding aoteptial remaining bias regards unobserved dynam-
ic factors and unobserved ability. We discussyin,tthree possible confounding factors: 1) ahilXy
events/changes prior to AE with temporary or pemnaiconsequences and 3) decisions on labor sup-

ply vs. child-rearing (special case of change pioohAE).

4.2 Ability as a confounding factor

Ability is widely believed to affect the return éalucation and the selection into education. Tosasse
if it is a confounding factor not reflected througtevious earnings and other retrospective infor-
mation on labor market outcomes, we use the availabasures of ability as described in Section 3
for robustness checks. These include the GPAsiflividuals born in 1955 or later and military en-

listment test scores for cognitive and non-cogaiskills for males born in 1951 or later.

4.3 Temporary vs. permanent changes prior to adult education

An often inferred criticism of the difference-infidirences estimator is that a temporary (Ash-
enfelter’'s) dip in earnings among the treated maggde the participation in programs and cause an
upward bias in estimates of earnings outcomes @#shier 1978). For this reason, the pre-enrolment

earnings imM\Y . do not include earnings in 1991, and our reducedeaispecification presented

13



above does not include control variables obsergstt £990. However, a drop in earnings prior to AE
enrolment may signal a shift that is permanenteratitan temporary, and thus convey different impli-
cations (e.g., Heckman and Smith 1999, Heckmah #889). To gauge the importance of these op-
posing hypotheses, we employ an extended modeifispgon that includes an additional set of 27
control variables, reflecting changes in annuahiegss, Ul benefit payments and labor force status i

1990-1991 as well as the changes in social inserbanefits in 1990-1991 and 1991-1992.

By construction, the reduced model does not canditin the variables reflecting changes in
1990-1991 and in 1991-1992 (Tables A.2 and A.3gr&fore, these variables are, in some cases, un-
balanced when the reduced model is empldyéicchanges post-1990 reflect temporary fluctuation
our reduced model estimates are unbiased. If,ddstbey reflect changes that persist and have long
term effects on average earnings, e.g., followaypffs (Eliason and Storrie 2006, Davis and von
Wachter 2011), the reduced model estimates williased downward, as the treated tend to experi-
ence negative changes prior to enrolment. By coimpaine extended model results with the estimates
of the reduced model, our analyses encompass teimalive scenarios — one where changes prior to
AE reflect temporary events (reduced model) andvamere they are assumed to have permanent con-
sequences (extended model). Because the true mg&tisaare unknown, the overall implications of

the results hinge crucially on the robustness efetstimated outcomes.

4.4 Labor supply decisions and childrearing

For females, in particular, giving birth to a chédd subsequent childrearing responsibilities neag b
change that has long-term consequences for boteri@ment decisions and labor supply. First, AE
could be postponed or altogether rejected by thesida to have a child (Lechner and Wiehler 2011).

This would imply higher fertility rates among thetohed comparisons and could yield upward-

2 When including benefit payments received in 198®mg the covariates, we must assume that AE ddesanee in-
creased sick-leave, early retirement, social weléarparental leave.

13 With the reduced model, unbalanced variables fatched samples include annual earnings from 198tantransition
from employment to unemployment for 1990-1991. fates, samples are unbalanced with respect to ebangick-leave
benefits, which are higher for the treated 1991 E9@P. The samples of females are primarily untzadron indicators of
family situation.
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biased estimates. To address this issue, we pneseiits pertaining to females with two childreepr
enrolment. This should most often signal complé¢etlity due to a strong two-child norm. Second,
females who are already responsible for childrgamiay experience relaxed time constraints as their
children grow older, which may induce an increaskabor supply. If females enroll in AE before an
already planned increase in labor supply (or asqgfdhat plan), it is possible that they are matth
with comparisons who have no such intentions, garserating a risk of upward-biased estimates. To
some degree, we get around this issue by presesgingates for females without children. For esti-
mates pertaining to females without children, dédfeces in fertility levels post- enrolment may be
used as an indication of remaining bias. Howevéemwe account for bias due to childbirth deci-
sions (conditioning on two children), a weaknesthefset-up is that estimates may still be biased d
to the suggested mechanism linked with relaxed @amestraints. Again, the robustness of our esti-

mates is important for the overall implicationgtué results.

The two described mechanisms regarding childreahiagmay confound our estimates are con-
ceptually the same for active labor market progréshdviP). Thus, it is interesting that Heckman and
Smith (1999) only find modest bias in their non-esimental estimates of ALMP pertaining to fe-
males. They suspect that the bias remaining idaltamily factors that were not measured well in
their data. Our data include controls for bothrbenber of children, their ages, incidence of paent
leave benefits and the amount of parental leaveflienOur extended model adds controls for chang-
es 1990-1991 and 1991-1992 with respect to thé tdyzarental leave, the incidence of parentaléeav

benefits and indicator variables of whether theegenchanges in the number of children at home aged

0 to 3 years.
5 Results
51 Main results

Figure 3 shows the average earnings trajectoriiseaireated individuals and their untreated matche

comparison groups. The earnings are well balanoed 1982 to 1990. Treated individuals thereafter
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show lower earnings while in AE before recovering aurpassing those of their matched compari-
sons. The gaps between the earnings trajectoaes X094 basically correspond to our difference-in-
differences estimates, displayed in Figure 4. Tdiatgestimates in Figure 4 are significantly pasiti

for males from 2001 and for females from 1997 amadard. This relatively sluggish recovery, fore-
most for males, is a pattern that has been obsémsath the US and Sweden (e.g., Jacobson et al.
2003, p80, Stenberg 2011, p1266), and it accerstdlageimportance of analyzing long time-series.
Above each set of results, we also present averdghe estimates in SEK for 2002 to 2011, the last
ten years of observation. This average is almokt 8E000 for males (€2,200) and just above SEK
40,000 for females (we refer to reduced model egmunless stated otherwise). In terms of percent-
ages, it represents, for males, on average, 7cépeof annual earnings of matched comparisons and
19.6 percent for females. In Figure 4, we repa@sénpercentages divided by the average years of
completed AE, yielding 5.6 percent for males an@® J@rcent for femalé$ Although the estimates
expressed in percentage terms are interestingindtvn right, we emphasize that they are diffi¢alt
compare with conventional returns to school estsiat his is due to relatively high drop-out rates

and that results tend to be inflated by low pree®Enings, for whom there is more leverage.

Figure 5 illustrates results for samples dividgd i younger half, aged 29 to 41 in 1992, and an
older half, aged 42 to 55. The estimates are peditiroughout for the younger sample. The last ten
years of the reduced model estimates yield on gees&K 28,735 (6.2 percent) for males and SEK
46,402 (9.6 percent) for females. For the olderas) there is a gradual increase in point estisnate
which for males only becomes (insignificantly) piva towards the end of the observation window.
This is partly explained by growing proportionsakiag the age span of 62 to 67, where the tramsitio
into retirement is most frequent (in 2011, the yagest cohort of this sample is 61-years-old). Fdeol
males, the estimates in Figure 5 correspond tpdr&ent of the average earnings. For older females,
despite lower absolute estimates, the percentagenga gain is relatively high at 15 percent. Tikis

explained by their lower average earnings and byfdht that they complete about 40 percent less AE

14 If we adjust (subtract) for completed AE amonguhéreated, percentages are 6.2 for males anddr2f@males.
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than their younger counterparts. In a companioreptyat specifically analyzes the timing of retire-
ment, we find statistically significant results icating that both male and female AE participasts r

tire about half a year later than their matchedmamisons (Stenberg and Westerlund 2013).

52 Robustness checks

The first of three sources of potential bias disedsin Section 4 addresses ability. If our estisate
flawed by ability bias, one would expect the inamnsof ability control variable(s) to generate some
systematic change in the results. For males boi®%1 or later, we add military enlistment test
scores, whereas the GPAs are added for femaledrb@8b5 or later. Figure 6 displays reduced mod-
el results with ability controls (grey) and withdbese controls (black). The differences in thepoi
estimates as we include or exclude the ability messsare shown separately, with the average diver-
gence (2002 to 2011) at .30 percent (males) asdoefcent (females). When using the extended
model, the corresponding changes are -.17 peroeies§) and .02 percent (females). Thus, the evi-

dence implies that ability bias does not constituteajor concerff

Next, we examine the potential failure to contal permanent effects of changes prior to AE.
Figures 4 and 5 contain reduced model estimateishvignore any changes post-1990, together with
extended model estimates that take changes inbuatc¢as discussed in Section 4.3). Estimates for
males are more sensitive to the choice betweerifispgions (5.6 and 6.8 percent vs. for females310.
and 11.0 percent). This may reflect differencethénmechanisms behind decisions to enroll in AE
related to the life-cycle patterns affecting humapital endowments, career choices and/or family
responsibilities. However, overall, the differermadels yield qualitatively similar implications, thu
indicating that the confounding of temporary vanpanent effects of changes is not of first order im

portance for the results.

15 In contrast, Stenberg et al. (2012) find no sufééces for AE at upper secondary level.
18 \We obtain close to identical results for maleséfinclude the GPA as a covariate, but one thedsieeexclude 18 per-
cent of the sample used for estimates in Figusinée GPAs only available for those born in 195%tar.
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Third, our estimated returns to AE may be confodniole 1) females’ decisions to give birth to a
child or by 2) the decreasing amount of time deddtechildrearing as children grow older. For the
first of these issues, we restrict the sample wiales to those with two children at home in 1961, i
tended as a signal of completed fertility, whiclalso the case for 92 percent of the treated and 89
percent of the comparisons. It is then less liklet the comparison group comprises a share of fe-
males who decide to give birth to a child rathentenroll AE. The average estimate for 2002 to 2011
is SEK 41,942 (9.6 percent), and if born in 1951ater, on averages SEK 45,319 (8.6 percent). With
respect to the second issue, childrearing may bedess time consuming as children grow older (e.qg.,
start daycare or school). One may then suspeatiasiaie to enroll AE coincides with decisions to
increase labor supply, with the latter potentiathypfounding our estimates of ATT. To avoid this, we
condition the female sample to be without childaéhome in 1991. The estimates obtained are then,
on average, SEK 26,130 (7.3 percent) for all femyaad SEK 31,543 (7.3 percent) for those born
later than 1951, implying that the qualitative leshold!’ The slight divergence compared with the
results in Figures 4 and 5 may reflect heterogesnedfects or indicate that we now better control fo
labor supply decisions. However, decisions to iasedabor supply (and the probability to receive a

job offer) could also reflect the very effects dE A which we are interested.

To examine employment probabilities, we define eyl as a binary variable taking the value
of one each year if annual earnings exceed SEKOQ0Q€11,000). Figure 7 show estimates indicat-
ing higher employment probabilities for AE indivala. The averages for 2002 to 2011 are 2.4 percent
for males and 4.4 percent for females, i.e., therdience in results between gender groups is simila
to Figure 42 With access to information on both wages and agsjiJacobson et al. (2005a, 2005b)
report for their sample of laid-off workers thatothirds of the earnings returns reflect hours vedrk

and one-third consist of increased wages. As aaefe, in his survey of the returns to schoolditer

" The number of children at home is about .10 higimeong the comparisons, but the incidence of amild- to 3- years-old
is higher among those treated in both 2000 and 2€i@6ificant at a ten percent level).

18 With a different set-up, Hallsten (2012) found i&my defined probabilities to increase by aboOtdercent. If we also
condition on individuals to have completed at leaste years of AE, our estimates become for nwldsfemales respec-
tively, 6.3 and 8.7 percent (reduced model) anca@ib9.9 percent (extended model).
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ture, Card (1999) reports the reverse relationghifortunately, data are not available for us te de

termine these shares in our estimates.

53 H eterogeneous effects

With access to measures of ability, it is also fiisso examine whether estimates vary across the
ability distribution. To do so, we continue to empkognitive and non-cognitive test scores for male
and GPAs for females. Earlier studies have repatieehgly heterogeneous returns to higher educa-
tion in the overall population, which decrease \iitt level of the GPA (Ockert 2012) or with the
level of military enlistment test scores (Nybom 2DIFigure 8 presents the results separately fiseth
above median ability (black line) and those belogdran ability (grey line). The results are relalyve
similar with no strong indication of differencestieen these groups. For males, until 2004, the ef-
fects tend actually to be stronger for the treatghl low ability scores. This is driven by the falat

low ability individuals also have lower earningsopito AE. When we repeat the analyses with earn-
ings in 1990 conditioned to be above SEK 100,006rgge 1988 to 1990), the difference between the
groups is close to zero. The implication of thesgults is similar to the marginal returns to schuapl
estimated by Nybom (2014), which are relativelystant across the ability distribution. Hence, a
possible interpretation is that AE participantsstdnte marginal enrollees, as they did not coneplet

higher education at a young age.

For completeness, an overview of separate estirfatelifferent amounts of completed higher
education is provided in Table 2. It shows thatghsolute estimates tend to increase monotonically
with completed AE (average for 2002 to 2011), kedrdase if expressed as percentage returns per
year of studies. One may note that the estimatgdfpis very high, 17 percent, for females who

completed at least one but less than two yearsEdf At the other end of the scale, one might expect

19 As a rudimentary way to obtain estimates reflegtimge increases, we followed Antelius and Bjorkl(@@D0) and ex-
cluded individuals with below SEK 100,000 (nomimalues) in pre-program earnings (1988-1990). Tkelte indicate that
35 to 40 percent of the estimates would reflecrdofiemployment, except for reduced model estimftiemales, which
imply 75 percent. This raises a number of issuaswie, due to lack of appropriate data, must |éavéuture research.

20 Hypothetically, as the registers only classify eation as years completed, these individuals coalg completed “almost
two years” rather than one year of AE. The perggntaturns would then be reduced by half.
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high estimates associated with longer educatiora@ and Pepper 2000). It is not the case here.
Referring to the discussion in Section 2, evalgasiarnings effects of a given unit of completed AE
may violate the conditional independence assumjiticourse lengths are endogenous (e.g., dropouts
caused by arrival of high wage offers). In sum,attach a limited analytical value to these estisate

and emphasize that the returns to specific amafrA& should be interpreted with caution.

6 The costs and benefitsto society

To assess the policy implications of our estimatjome approximate the benefits and costs from so-
ciety's perspective by calculating the internaerat return. As this exercise relies on severatstat

ble assumptions, we check the sensitivity to ditema of the most important assumptions. Overadl, w
find the benefits of AE to exceed the costs bylesstantial amount, even if one applies fairly pessim

tic assumptions.

The baseline assumptions are the followipdpenefits are based on reduced model point esti-
mates, as illustrated in Figure 4, and the estirohtained for 2011 is assumed fixed at that lewdl u
all individuals have retiredt) the base year is 1992 and the internal ratetofirés defined as the
discount rate which sets costs equal to the presdme of the future benefitsr) all individuals retire
at age 65iv) the estimated earnings return reflects an iner@aproduction, with no crowding out
effects (Dahlberg and Forslund, 2008)the deadweight loss is 50 perc¢énti) public insurance
payments are not affected by AHi) both earnings returns and foregone earnings attpiied by
1.4, thereby taking into account payroll taxes (agimately 40 percent) to provide a better measure
of a production valueyiii) foregone earnings are calculated as the neggdipdetween earnings tra-

jectories observed from 1992 in Figure 3; &)dhere are no positive externalities of AE.

The results from the computations are presentd@lobe 3 where we vary our assumptions on
foregone earnings (three columns) and on soetatns (three rowsAs in earlier studies, the results

are sensitive to how one defines the foregone mtamuvalue. With the above assumptioi), we

21 This follows Jacobson et al. (2005a), while DY601) assumes 20 percent.
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overestimate the foregone production value if thie@eslack in production and colleagues put imaext
hours of work or non-employed individuals fill vax#es to compensate for the absence of someone
who has enrolled in A The social returns include potential general doyiiim effects, positive
externalities of education on productivity, grovetid non-pecuniary effects on health, equity and
democracy. Our assumed multipliers are 1.0, 1.31laldwhich is consistent with what has been sug-
gested for some of these effects in isolation, ghathhere is no consensus in the literature. Evéim wi
the most pessimistic assumptions, that there asmaial returns and that there is no compensating
labor supply for vacancies, the internal rate tfinreof the AE investments from the perspective so-

ciety is 6.9 percent.

7 Summary and discussion

A policymaker who wishes to promote college enraitghould naturally focus on young individuals.
Our study deals with a complementary option, aslwhgther adult acquisition of higher education
yields benefits that exceed the costs to society ewaluate the long-term earnings effects of tertia
level education for adults aged 29 to 55 at the tiritheir first enrolment. The major findings &ne
following. First, higher education is, on averaggsociated with earnings increases. Second, the in-
crease is larger for females than for males. THiivel earnings increase is not evident in the shiort-

it takes approximately ten years before the eamimgpact fully emerges. This finding underscores th
need for a long follow-up period for a correct asseent. Fourth, the main implications of our result
are robust to checks for ability bias and altemgatissumptions regarding pre-treatment dynamics.
Fifth, expressing returns in percentages of eamimgnformative, but these are difficult to comgpar
with results from the conventional returns to sdimgpliterature. Sixth, the results from rough cost
benefit calculations indicate that the net benefitsducation from society’s perspective are non-
trivial, even under fairly pessimistic assumpticssg despite substantial costs in terms of foregone

earnings.

22 pccording to the stable unit treatment value agsion (SUTVA), non-participants are completely tfeafed by the
program. While this is a very strong assumption,ghrnings losses would then be an appropriateureeaforegone earn-
ings (zero probability of finding a non-employeglecement). The opposite is to assume dllatacancies are replaced by
non-employed, resulting in zero foregone producfihnson and Layard 1986). In Table 3, we setiiper bound of the
probability equal to the employment rate (.70).
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The returns found in this study are more than tiheesize of those reported for Swedish adults
who enrolled AE at the upper secondary level (Stembet al. 2014, Stenberg 2011). The pattern in
results is consistent with the job-polarization diyy@sis, which states that earnings returns terdifit
skill levels follow a U-shaped pattern. On thisitgmne should avoid the potential misreading that
middle-skill education is less important, as itsetiice forecloses the option of higher education (Ac
emoglu and Autor 2012). Also, increasing the supplgkilled workers is a channel to mitigate exist-

ing wage inequalities between skill levels (Nick&d04, Goldin and Katz 2008).

While the relative clarity of our findings is encaging, revealing a potential for policies to sup-
port adults in higher education, these need tepkcated in other contexts as marginal returns may
vary substantially over time and between count@as. results do not imply that other countries
should increase their spending on adult educatic®weden’s level, but they indicate that large aduc
tional investments relatively late in life may ssaciated with a long term positive payoff. Thisfis

clear relevance to both economists and policy nsaker
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Figuresand Tables:

Figure 1. Numbers in unemployment and higher eilutd977-2009
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Figure 2. Annual earnings, 1982-2011; treated amdtreated, SEK in 1000s (2011 values).
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Table 1: Descriptive mean statistics of treated and untreated - full

samples. Earnings and transfers in 1000s of SEK (20 11 values)

Males Females

Treated Untreated Treated U ntreated
Age 38.608 43.664 37.451 4 0.439
Born 1937 0.011 0.031 0.003 0.016
Born 1963 0.105 0.025 0.098 0.058
Humanities track 0.118 0.064 0.337 0.233
Business track 0.206 0.147 0.354 0.403
Science track 0.128 0.058 0.082 0.049
Engineering track 0.339 0.487 0.035 0.032
Vocational track 0.183 0.217 0.152 0.237
GPA 3.336 3.229 3.715 3.568

Cognitive skills  5.600 5.377
Non-cognitive skills 4.795 4.711 .
Children 1.152 1.224 1.572 1.360

Married 0.506 0.652 0.588 0.627
Foreign born 0.026 0.023 0.025 0.026
Inland* 0.061 0.048 0.076 0.040
Stockholm* 0.150 0.223 0.185 0.247
Regional employment 0.822 0.828 0.824 0.829
Construction 0.092 0.121 0.013 0.020
Manufacturing 0.258 0.266 0.113 0.120
Finance 0.111 0.140 0.119 0.165
Public sector 0.190 0.097 0.413 0.279
Max rank 1980s . . 0.702 0.675
Ul benefits 0.062 0.022 0.091 0.051
ALMP** 0.059 0.014 0.053 0.025
Parental leave 0.079 0.042 0.201 0.153
Sick leave 0.684 0.600 0.738 0.696
Social welfare 0.040 0.022 0.051 0.026
Changes and transitions

Earn. 1990-1988 -3.658 0.293 8.319 8.977
Earn. 1991-1990 -9.374 -4.396 -2.688 - 0.875
Ul 1991-1990 0.338 0.071 0.184 0.064
Sick 1991-1990 0.026 -0.021 -0.033 - 0.043
Unemp-emp 0.063 0.022 0.087 0.051
Emp-unemp 0.148 0.035 0.139 0.058
Unemp-unemp 0.075 0.019 0.092 0.040
AE attendance

Years of AE 1.372 0.064 1.871 0.189
Lessthan 1year 0.363 0.958 0.254 0.911
Atleast1year 0.235 0.018 0.175 0.028
Atleast2years 0.169 0.005 0.176 0.013
Atleast 3years 0.232 0.019 0.395 0.048
Observations 1624 174667 2356 94352

Notes: *The inland of Norrland is a sparsely populated area in the north of Sweden with permanently higher than average
unemployment rates. Stockholm County hosts 20 percent of the population, and the overall employment level is higher
than in any other region of Sweden.

** ALMP = Active Labor Market Program.
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Figure 3. Annual earnings trajectories, treatedrantthed comparison groups.
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Figure 4. Difference-in-difference propensity scoratching estimates, SEK in 1000s (2011 values).
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Figure 5. Difference-in-difference propensity scoratching estimates by age groups.
Reduced model averages given below figures.
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Figure 6. Estimates with and without ability cotérand the deviation in point estimates.
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Figure 7. Propensity score matching estimateseopthbability of earnings exceeding SEK 100,000
(approximately € 10,300), reduced model in blackeeded model in grey.
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Figure 8. Heterogeneous effects of above and beledian cognitive skills (males) or GPA (fe-
males).
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Table 2. Average point estimates 2002-2011 by amolucompleted studies, ex-
pressed in SEK 1000s (2011 values) and in percent.

Males Females
1000s
1000s SEK  Perceft N SEK  Percer®? N
<1 year 1.5 -- 587 19.0 -- 588
1<2 years 21.8 8.5% 379 36.6 17.4% 406
2<3 years 29.6 6.0% 272 42.4 10.2% 412
>3 years 35.4 3.9% 376 61.1 8.4% 924
Total 19.7 5.6% 1611 41.6 10.3% 2315

dPercent in each year is given by [(ATT/Average &ays of comparison group)/Completed AE]. The conguléAE is

based on recorded highest attained education eachl994-2011.
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Table 3. Internal rate of returns under varyingiaggions for indirect costs and spill-over effects.

All calculations are based on reduced model results

Probability that non-treated individuals fill wohlours made vacant by AE participation

(zero implies foregone earnings = foregone proditg}i

0 (“lower bound”) .35 .70 (“upper bound”)
Assumption on spill-over effects
A. Social multiplier 1.0* private returns 6.9% 9.3% 12.9%
B. Social multiplier 1.3* private returns  10.4% 13.4% 17.8%
C. Social multiplier 1.5* private returns  12.6% 16.0% 21.1%
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Table A.1: Probit model maximum likelihood estinsté the propensity score.
Selected variables, measured in 1990 unless sttedvise?

Dependent variable: binomial indicator variablegegistration in higher education 1992-1993.

Males Females

Reduced model  Extended modelReduced model  Extended model

Regional emp -2.614*%*  -2.483** -2.27 3FFk 2,486%*
(0.515) (0.520) (0.532 ) (0.400)
Stockholm -0.087*  -0.079* -0.03 3
(0.034) (0.034) (0.033 )
Uppsala -0.14 4*  -0.120*
(0.059 ) (0.059)
Goteborg -0.08 6*
(0.037 )
Malmo -0.138***  -0.135***
(0.037) (0.038)
Kronoberg 0.23 grrx (0.259%**
(0.061 ) (0.059)
Inland of Norrland -0.087 -0.090 0.12 5 0.116**
(0.046) (0.046) (0.041 ) (0.041)
Humanities 0.107**  0.105** 0.29 5k (0,299%**
(0.034) (0.034) (0.026 )  (0.026)
Business 0.13 2%k (0,138%**
(0.025 ) (0.026)
Technology 0.36 3 0.364%*
(0.053 )  (0.054)
Science 0.204***  0.201*** 0.35 0***  0.364***
(0.033) (0.034) (0.040 ) (0.040)
Vocational -0.201***  -0.204***
(0.026) (0.027)
Married -0.02 2
(0.022 )
One child -0.072*  -0.059* -0.00 3 -0.003
(0.031) (0.028) (0.033 ) (0.032)
Two children -0.057 -0.039 0.11 4% 0.106**
(0.033) (0.026) (0.036 ) (0.032)
Three children  -0.027 0.23 Hrxex0,230%**
(0.046) (0.048 ) (0.044)
Four children 0.37 Grxx (0,375%*
(0.073 )  (0.069)
More than four 0.38 6**  0.410*
(0.129 ) (0.127)
Child aged 0-3  -0.089** -0.158** -0.27 6%**  -0.402***
(0.034) (0.037) (0.032 ) (0.037)
Child aged 4-6 0.039 0.035 -0.00 2
(0.032) (0.030) (0.028 )
Child aged 7-10 -0.06 3*  -0.066*
(0.027 ) (0.027)
Child aged 11-15 -0.015
(0.030)
Child aged 16-17 0.057 0.058
(0.035) (0.034)
Child aged 18- 0.088**  0.081** 0.04 4 0.043
(0.031) (0.029) (0.031 )  (0.030)
Age at immigr 0.01 0 0.008
(0.010 ) (0.010)
Public sector 0.323*** 0.331*** 0.20 Ok 0,217%*
(0.030) (0.030) (0.023 ) (0.023)



Farming 0.02
(0.064
Constr. 0.035 0.017 -0.09
(0.036) (0.036) (0.077
Manuf. 0.095**  0.087** 0.05
(0.026) (0.026) (0.032
Finance 0.038 0.046 -0.03
(0.033) (0.033) (0.030
Earn. 1990 -0.001***  -0.001***
(0.000) (0.000) (0.000
Max rank 1980s 0.11
(0.022
Disp. inc 1990 0.00
(0.000
Zero earn. -0.237*** -0.09
(0.048) (0.042
Unemp. insur. -0.182***  0.09
(0.053) (0.037
ALMP 0.182* 0.12
(0.072) (0.049
- amount 0.003* 0.004***
(0.001) (0.001)
Parental leave 0.075 0.111*
(0.044)  (0.045)
Sick leave 0.033 0.04
(0.022) (0.022
- amount 0.002***  0.003***
(0.000)  (0.000)

Social welfare 0.132 0.054

(0.068) (0.069) (0.048
- amount -0.013 -0.010
(0.007) (0.007)

Early retirem.  -0.339** -0.205

(0.114)

Ext ended nodel

(0.119)  (0.099

vari abl es

Earn. 1991

Earn. 1991-1990
Sick 1991-1990
Sick 1992-1991
Soc welf 1991-90
Early ret. 1991-90
Early ret. 1992-91
Newly married

Newly divorced

-0.000%*
(0.000)

0.002**
(0.001)
0.002**
(0.001)
0.005
(0.003)
-0.006
(0.004)
-0.011%**
(0.003)

Parental leave 1992-91

No parent 1990, but 1991 0.132*

(0.058)

Child 0-3 1991, but not 92 0.192%**

(0.055)

No parent 1990, but 1991

Parental leave 1990, not 91

Parental leave 1991, not 92

4
)

5  -0.096

)  (0.078)

4 0054

) (0.032)

3 -0.025

) (0.031)
l***

)

O*** 0. 111***
) (0.022)
O*** 0.000***
) (0.000)

5% -0.080

) (0.044)

2*  -0.035

) (0.041)

2 0.099

) (0.050)

3*  0.036

) (0.022)

4*** 0.205***
) (0.048)

5 .0.223
) (0.102)

-0.001%**

(0.000)
0.000*

(0.000)

-0.009*
(0.004)

-0.123*
(0.062)
0.109
(0.058)
-0.002**
(0.001)

0.199%+
(0.051)
-0.236%**
(0.059)
0.125*
(0.048)
0.173%
(0.043)
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b)

Outside — unemp 0.429***
(0.083)
Emp - unemp 0.439*** 0.299***
(0.037) (0.035)
Outside - outside -0.279**
(0.053)
Emp - outside -0.093
(0.057)
Unemp - outside -0.305
(0.184)
N 175613 175487 9597 8 95680

* p<0.05, ** p<0.01, *** p<0.001

3 See text for choice of explanatory variables.rairessions include a constant term and age-dusramie when relevant
annual earnings of selected years 1982-1990. Coenpsults are available on request.
b When relevant for balancing treated and untreatended model regressions include transitionstar force status

1990-1991 between employment, unemployment anddeutise labor force (OLF), in all nine possiblens#ions. OLF is
defined as annual earnings below SEK 20,000 (apR06) and no transfers related to unemploymeniramse.
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Table A.2: Balancing tests for reduced and extemqaegensity score matching models, males

AE years
Age

Born 1937
Born 1963

Regional employm.

Stockholm
Uppsala county
Sédermanland
Ostergdtland
Jonkoping
Kronoberg
Kalmar
Gotland
Blekinge

Skane
Kristianstad
Halland
Goteborg
Alvsborg
Skaraborg
Varmland
Orebro
Vastmanland
Dalarna
Gavleborg
Vasternorrland
Jamtland
Vasterbotten
Norrbotten
Inland of Norrland
Humanities
Business
Science
Engineering
Professional
Married
Divorced
Children at home
One child at home

2 children

Reduced model

Treated Matched  p-value

Extended model

Matched  p-value

1.372 0.135 0.000
38.629 38.590 0.880
0.011 0.011 0.899
0.105 0.106 0.943
0.822 0.822 0.727
0.150 0.155 0.695
0.023 0.026 0.588
0.034 0.031 0.653
0.045 0.051 0.432
0.024 0.028 0.391
0.017 0.014 0.393
0.022 0.028 0.324
0.007 0.006 0.710
0.021 0.017 0.403
0.032 0.029 0.592
0.071 0.063 0.371
0.025 0.029 0.517
0.097 0.083 0.166
0.051 0.046 0.498
0.020 0.028 0.127
0.051 0.043 0.298
0.032 0.038 0.303
0.032 0.041 0.139
0.037 0.048 0.143
0.049 0.039 0.150
0.050 0.036 0.065
0.021 0.019 0.683
0.038 0.036 0.728
0.050 0.065 0.073
0.060 0.065 0.585
0.117 0.122 0.664
0.204 0.209 0.761
0.128 0.129 0.937
0.340 0.332 0.621
0.184 0.182 0.873
0.507 0.498 0.603
0.063 0.065 0.857
1.153 1.156 0.943
0.204 0.197 0.620
0.269 0.268 0.952

0.135 0.000
38.630 0.977
0.012 0.869
0.112 0.553
0.822 1.000
0.151 0.931
0.030 0.190
0.030 0.581
0.046 0.933
0.029 0.298
0.014 0.435
0.024 0.684
0.006 0.669
0.016 0.331
0.033 0.882
0.070 0.864
0.030 0.393
0.088 0.395
0.046 0.567
0.029 0.098
0.042 0.242
0.035 0.640
0.043 0.082
0.047 0.167
0.038 0.143
0.038 0.090
0.018 0.462
0.036 0.695
0.059 0.286
0.062 0.811
0.121 0.786
0.210 0.680
0.119 0.447
0.345 0.760
0.179 0.732
0.506 0.923
0.064 0.928
1.125 0.473
0.197 0.684
0.263 0.669
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3 children

4 children

More than 4 children

Child aged 0-3

Child aged 4-6

Child aged 7-10

Child aged 11-15

Child aged 16-17

Child aged 18 or above

Foreign born

Farming/Mining

Construction

Manufacturing

Finance. insurance

Public sector

Other sector

Earnings 1990

Earnings 1982

Earnings change 1990-1988

Zero earnings 1990

Disposable inc 1990

Unemp. Insurance >0

average amount

ALMP benefits >0

average amount

Parental leave >0

average amount

Sick leave >0

average amount

Social welfare >0

average amount

Early retirement >0

average amount

Earnings 1991

Earnings change 1991-1990

Ul change 1991-1990

Sick leave change 1991-1990
Sick leave change 1992-1991
Social welfare change 1991-1990
Social welfare change 1992-1991
Early retirement change 1991-1990
Early retirement change 1992-1991
Newly married

Newly divorced

Parental leave change 1991-1990
Parental leave change 1992-1991

0.101
0.020
0.006
0.196
0.166
0.172
0.181
0.092
0.181
0.026
0.034
0.093
0.259
0.111
0.190
0.258
209.880
167.900
-3.703
0.059
178.660
0.061
1.788
0.056
2.055
0.077
0.807
0.684
9.969
0.037
0.187
0.006
0.372
200.370
-9.513
3.396
0.246
-1.948
0.264
0.094
0.064
0.026
0.030
0.024
0.272
0.093

0.104
0.019
0.006
0.200
0.163
0.173
0.184
0.089
0.177
0.026
0.034
0.095
0.253
0.115
0.192
0.267
212.020
167.230
-0.696
0.054
182.380
0.057
1.791
0.053
1.780
0.081
1.015
0.689
9.545
0.038
0.162
0.006
0.424

0.760
0.848
0.775
0.765
0.776
0.954
0.828
0.747
0.792
0.956
0.981
0.833
0.701
0.749
0.893
0.569
0.606
0.865
0.316
0.555
0.097
0.681
0.993
0.685
0.508
0.636
0.292
0.754
0.641
0.926
0.612
0.956
0.788

0.101
0.019
0.004
0.185
0.160
0.176
0.179
0.090
0.177
0.026
0.028
0.088
0.262
0.115
0.186
0.262
209.710
167.940
-1.952
0.065
182.930
0.063
1.866
0.055
1.984
0.074
0.869
0.683
10.087
0.037
0.196
0.006
0.422
200.200
-9.513
3.297
0.480
-1.948
0.293
0.006
0.141
-0.020
0.034
0.025
0.159
-0.081

0.988
0.798
0.664
0.446
0.593
0.807
0.936
0.891
0.801
0.956
0.345
0.635
0.802
0.697
0.753
0.818
0.970
0.994
0.567
0.465
0.081
0.812
0.807
0.774
0.805
0.740
0.760
0.955
0.884
0.944
0.854
0.955
0.798
0.969
0.998
0.859
0.750
0.999
0.794
0.466
0.603
0.778
0.550
0.797
0.630
0.484
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No parental 1990 - above zero 1991
No parental 1991 - above zero 1992
Parental leave >0 1990 - none 1991
Parental leave >0 1991 - none 1992
Child 0-3 1990 - none 1991

Child 0-3 1991 - none 1992

Emp -emp

OLF - OLF

Unemp - unempl

Emp - OLF

Emp - unempl

OLF - emp

OLF - unempl

Unemp - emp

Unemp - OLF

0.041
0.035
0.033
0.040
0.043
0.046
0.855
0.045
0.074
0.021
0.149
0.024
0.006
0.063
0.005

0.038
0.031
0.038
0.036
0.045
0.045
0.848
0.049
0.080
0.030
0.148
0.020
0.005
0.068
0.003

0.718
0.524
0.446
0.613
0.731
0.866
0.595
0.590
0.575
0.117
0.970
0.456
0.772
0.570
0.362

Note: Reportegh-values are front-tests of no equality between treated and untreadteel extended model includes nine
possible transitions in labor force status 19901188tween employment, unemployment and outsidé&atiar force (OLF).

OLF is defined as annual earnings below SEK 20(800. €2,200) and no transfers related to unem@oyimsurance.
Further controls include changes in amounts ofsddtsurance benefits 1990-1991 and 1991-1992 #swehanges in

annual earnings and Ul payments 1990-1991.
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Table A.3: Balancing tests for reduced and extemqaegensity score matching models, females

AE years
Age

Born 1937
Born 1963

Regional employm.

Stockholm
Uppsala county
Sédermanland
Ostergétland
Jonkoping
Kronoberg
Kalmar
Gotland
Blekinge

Skane
Kristianstad
Halland
Goteborg
Alvsborg
Skaraborg
Varmland
Orebro
Vastmanland
Dalarna
Gavleborg
Vasternorrland
Jamtland
Vasterbotten
Norrbotten
Inland of Norrland
Humanities
Business
Science
Engineering
Professional
Married
Divorced
Children at home
One child at home

2 children

Reduced model

Extended model

Treated Matched p-value Matched  p-value
1.869 0.288 0.000 0.288 0.000
37.418 37.395 0.903 37.437 0.950
0.003 0.004 0.749 0.004 0.749
0.099 0.104 0.635 0.102 0.769
0.824 0.824 0.680 0.824 0.882
0.184 0.184 0.977 0.179 0.675
0.022 0.021 0.724 0.023 0.883
0.029 0.029 0.983 0.026 0.517
0.041 0.045 0.528 0.044 0.689
0.030 0.027 0.509 0.026 0.425
0.028 0.027 0.752 0.029 0.826
0.030 0.026 0.477 0.024 0.248
0.005 0.006 0.517 0.006 0.548
0.018 0.015 0.488 0.015 0.398
0.031 0.037 0.262 0.033 0.660
0.079 0.087 0.305 0.082 0.645
0.025 0.031 0.249 0.029 0.484
0.069 0.061 0.318 0.079 0.186
0.041 0.051 0.093 0.047 0.316
0.029 0.031 0.649 0.031 0.619
0.031 0.035 0.421 0.035 0.352
0.035 0.035 0.905 0.031 0.413
0.036 0.030 0.295 0.031 0.369
0.040 0.038 0.762 0.040 0.985
0.044 0.038 0.318 0.039 0.419
0.046 0.039 0.259 0.040 0.337
0.024 0.021 0.552 0.021 0.470
0.031 0.035 0.421 0.033 0.660
0.053 0.049 0.605 0.055 0.708
0.076 0.071 0.447 0.074 0.696
0.337 0.341 0.774 0.341 0.786
0.356 0.351 0.759 0.359 0.788
0.081 0.083 0.799 0.079 0.755
0.035 0.035 0.873 0.033 0.715
0.153 0.166 0.232 0.165 0.278
0.588 0.599 0.428 0.601 0.385
0.081 0.078 0.694 0.076 0.530
1.574 1.593 0.574 1.574 0.992
0.197 0.193 0.739 0.195 0.882
0.378 0.374 0.797 0.380 0.886
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3 children

4 children

More than 4 children

Child aged 0-3

Child aged 4-6

Child aged 7-10

Child aged 11-15

Child aged 16-17

Child aged 18 or above
Foreign born

Farming/Mining

Construction

Manufacturing

Finance. insurance

Public sector

Other sector

Earnings 1990

Highest earnings rank 82-90
Earnings 1982

Earnings change 1990-1988
Zero earnings 1990
Disposable inc 1990

Unemp. Insurance >0
average amount

ALMP benefits >0

average amount

Parental leave >0

average amount

Sick leave >0

average amount

Social welfare >0

average amount

Early retirement >0

average amount

Earnings 1991

Earnings change 1991-1990
Ul change 1991-1990

Sick leave change 1991-1990
Sick leave change 1992-1991
Social welfare change 1991-1990
Social welfare change 1992-1991
Early retirement change 1991-1990
Early retirement change 1992-1991
Newly married

Newly divorced

Parental leave change 1991-1990

0.150
0.034
0.007
0.217
0.238
0.271
0.308
0.123
0.167
0.026
0.021
0.013
0.114
0.120
0.416
0.242
137.050
0.713
104.560
7.768
0.068
149.020
0.090
1.995
0.050
1.858
0.199
6.970
0.740
7.085
0.048
0.275
0.007
0.344
134.100
2.682
1.870
-0.686
-2.204
0.069
0.038
0.060
0.146
0.022
0.029
-0.074

0.156
0.034
0.009
0.218
0.241
0.278
0.302
0.130
0.167
0.026
0.021
0.012
0.113
0.118
0.420
0.253
136.970
0.707
104.630
6.052
0.066
147.640
0.087
1.928
0.049
1.636
0.199
7.253
0.743
7.148
0.047
0.266
0.008
0.403

0.554
0.887
0.621
0.964
0.783
0.565
0.655
0.479
1.000
0.945
0.918
0.664
0.954
0.874
0.829
0.372
0.978
0.788
0.978
0.421
0.757
0.466
0.688
0.788
0.852
0.463
0.956
0.624
0.827
0.900
0.782
0.894
0.700
0.670

0.149
0.035
0.006
0.221
0.241
0.269
0.300
0.125
0.169
0.027
0.021
0.013
0.118
0.114
0.421
0.252
136.720
0.714
104.700
5.960
0.066
149.010
0.088
1.951
0.052
1.834
0.209
7.600
0.743
6.802
0.051
0.312
0.006
0.332
135.060
-1.656
1.938
-0.764
-2.139
0.019
0.027
0.034
0.200
0.021
0.030
0.265

0.934
0.824
0.655
0.756
0.756
0.849
0.512
0.815
0.798
0.750
1.000
0.948
0.687
0.507
0.777
0.433
0.866
0.983
0.985
0.397
0.848
0.967
0.796
0.854
0.751
0.933
0.396
0.265
0.860
0.541
0.685
0.610
0.821
0.927
0.734
0.397
0.845
0.290
0.342
0.451
0.698
0.602
0.541
0.919
0.777
0.542
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Parental leave change 1992-1991
No parental 1990 - above zero 1991
No parental 1991 - above zero 1992
Parental leave >0 1990 - none 1991
Parentail leave > 0 1991 - none 1992
Child 0-3 1990 - none 1991

Child 0-3 1991 - none 1992

Emp - emp

OLF - OLF

Unemp - unempl

Emp - OLF

Emp - unempl

OLF - emp

OLF - unempl

Unemp - emp

Unemp - OLF

0.079
0.039
0.026
0.049
0.070
0.054
0.048
0.802
0.062
0.092
0.031
0.140
0.040
0.018
0.086
0.002

-2.633
0.040
0.028
0.052
0.070
0.061
0.045
0.814
0.071
0.087
0.030
0.139
0.038
0.018
0.091
0.003

0.708
0.895
0.699
0.628
0.943
0.303
0.623
0.309
0.227
0.536
0.814
0.924
0.761
1.000
0.526
0.709

Note: Reportegh-values are fronrtests of no equality between treated and untredteel extended model includes nine
possible transitions in labor force status 1990118&ween employment, unemployment and outsid&atior force (OLF).

OLF is defined as annual earnings below SEK 20(@0f. €2,200) and no transfers related to unemptoyimsurance.
Further controls include changes in amounts ofadasurance benefits 1990-1991 and 1991-1992 Hsawehanges in

annual earnings and Ul payments 1990-1991.
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