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Abstract
Women without work after childbirth may participate in adult education
programs. We estimate a structural job search model to analyze the effect
of program participation on the duration to work and on labor income,
using Swedish matched longitudinal administrative data sets covering the
full population. The Swedish adult education program is unprecedented in
its size and scope. We focus on low-skilled women who have recently given
birth. We take account of program accessibility, selection issues, course
heterogeneity, the income received during adult education, parental leave,
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1 Introduction

During the past decade, a substantial amount of research has been conducted on
the effect of labor market policies on the individual employment prospects (for
overviews see e.g. Fay, 1996; Heckman, LalL.onde and Smith, 1999; Martin and
Grubb, 2001; and Calmfors, Forslund and Hemstrém, 2001). Nevertheless, our
knowledge of which type of policy works for whom is still quite limited. This also
applies to low educated women with children, although they constitute a partic-
ularly weak labor market group. For example, the OECD average employment
rate of mothers with less than secondary education in 2000 was only 48% (OECD,
2002). In order to help these women to (re-)integrate in the labor market and
to raise their productivity, it is helpful to obtain insights into the effectiveness
of active labor market programs and education programs for this group.! This is
even more so since large budgets are allocated towards these programs.

In this paper we examine the effect of participation in adult education pro-
grams on the duration to work and the labor income of low-skilled women who
have recently given birth. Empirical studies of unemployed women who return to
the labor market after a spell of child-raising activity provide some optimism on
the effects of training program participation on labor market outcomes (Heckman,
Lalonde and Smith, 1999; King, 2004). At the same time, training participants
with a low initial level of education typically benefit very little from educational
training (Heckman, LaLonde and Smith, 1999). In our analysis we focus on the
Swedish adult education program (Komvux). Sweden has a long tradition of
training adult workers (see e.g. Ministry of Education, 1998; Friberg, 2000; and
Ministry of Industry, 2001). In 1997 the program was modernized, and, in the
period 1997-2002, the program was dramatically expanded in order to raise the
skill level of low-skilled workers to a medium skill level, accordingly focusing on
workers without work and with a low level of education. The size of the program
is unprecedented: for example, over the period 1997-2000, the number of par-
ticipants exceeded 10% of the labor force. Clearly, the program reflects a great

deal of optimism about the extent to which an adult’s human capital can be im-

'Recently, life-long learning, adult education, and employability have become focal points in
the labor market policies of many advanced economies (see e.g. the recent OECD Employment
Outlook 2004). It is expected that these economies will face more turbulent conditions than in
the past, and that the development of novel production technologies will proceed at a sustained

high speed, and this requires a flexible and suitably skilled workforce.



proved. Komvux is a relatively attractive option for reintegrating women because
it does not have any entry requirement like for example the requirement that
the participant needs to have received unemployment benefits payments. After a
child caring phase, women may not eligible for unemployment insurance and the
associated training programs provided by the employment offices.

The empirical approach is structural in the sense that we aim to explain
the data in the context of a dynamic job search model augmented with adult
education (see Eckstein and Van den Berg, 2006, for a survey on the structural
estimation of job search models). A structural analysis enables us to assess the
policy effectiveness in counterfactual situations, like a setup in which the course
contents or the course length are modified. A structural approach is amenable
to the incorporation of income changes over time, like the income while being
out of work before program participation, the income during participation, the
income during unemployment after participation, and the income while working.
In job search models, decisions are taken with an eye on the expected discounted
future income streams of the available options. Structural analysis enables us to
distinguish between effects on the speed at which jobs are found and effects on
income.

We estimate models allowing individuals to choose to move into Komvux
whenever they want to. This is in line with the universal availability and unprece-
dentedly generous funding of the program in the post-1996 period we consider. At
the same time we take into account that the income received during participation
is uncertain in advance. We also allow for transitions towards an “outside” state
where the individual gives up the ambition to find work. This includes additional
childbirths.

For the empirical analysis, we use a combination of longitudinal administra-
tive register data which contains the full population of individuals in Sweden.
The dataset matches detailed records from employment offices, unemployment
insurance agencies, the income tax agency, and the adult education register. The
latter contains records of all adult education courses that are followed.

The data include monthly wage register data by employer. These enable the
construction accepted wage variable, which are obviously superior to the annual
income from the income tax registers. Concerning income out of work, we have
separate information on unemployment benefits, adult education grants, parental
leave benefits, and child care fees. The merging and simultaneous use of these data

is a non-trivial task as it requires the combination of different sources. We use



information on the eligibility and maximum entitlement period of the various
income sources, by applying the relevant guidelines.

We do not address equilibrium effects of adult education. Albrecht, Van den
Berg and Vroman (2006) calibrate the effects of Swedish adult education in the
period 1997-2002, taking into account that the composition of jobs may respond
in equilibrium to changes in the skill distribution. Bjérklund et al. (2004) show
that Komvux recently led to a large flow of teachers from regular secondary
education to adult education, and they argue that the program therefore may
have generated substantial negative external effects on the quality of regular
education. Such effects increase the social costs of the program, but addressing
this is beyond the scope of the present paper. We also do not aim to address the
use of adult education by young individuals who left the regular school system
with low educational levels, as a short-cut towards regular university education
(see e.g. Bjorklund et al., 2004, and Ekstrom, 2003, for discussions). For this
reason we exclude individuals aged below 25 in 1996.

To date, some studies have examined the effects of adult education in Swe-
den on individual labor market outcomes. Ekstrom (2003) estimates the effect on
annual income of following adult education in the early 1990s, using difference-
in-differences. She finds no positive income effects. Albrecht, Van den Berg and
Vroman (2004) use similar methods to study effects on annual income and em-
ployment status, and they find no significant effects for women aged between 25
and 40. The latter study does not distinguish between recent mothers and other
women, and its sample size may be too small to detect any effects. Several other
studies have compared individual labor market outcomes between unemployed in-
dividuals who enroll in Komvux and unemployed individuals who enroll in labor
market training, using propensity score matching or IV methods (see e.g. Ax-
elsson and Westerlund, 1999, and Stenberg, 2003). The results depend strongly
on the outcome measure, the evaluation method, and the type of labor market
training and subpopulation considered.

Some structural empirical studies have estimated job search models that are
somewhat similar to ours, in that they allow women to choose at any time for
an outside option (Frijters and Van der Klaauw, 2006) or allow for participation
in training programs (Adda et al., 2006). In Section 3 we discuss this in more
detail. To interpret the effects of program participation, we rely on the theoretical
results in Van den Berg (1994), Burdett (1981), and Abbring, Van den Berg and
Van Ours (2005).



2 Institutional context

2.1 Adult education

By now, many studies provide detailed descriptions of Komvux and their par-
ticipants (see, for example, The National Agency for Education, 1999, Axelsson
and Westerlund, 1999, Skolverket, 2001, Stenberg, 2003, and Ekstrém, 2003). We
therefore restrict ourselves to a summary.

Our observation window concerning participation in Komvux runs from 1997
to 2002. In this period, the adult education program was larger than ever before
in Sweden.? The main objective of the program was to increase the skill level of
adult low-skilled workers to the medium skill level, thereby helping these individ-
uals strengthen their position in the labor market. Here, low skilled means having
an educational attainment below the level of a 3-year “gymnasium” degree, while
medium skilled means having attained this level but not any education beyond
that. The 3-year gymnasium degree roughly corresponds to the upper secondary
education level or senior high school. Since 1995 this is the lowest possible up-
per secondary school diploma, whereas before that many individuals left high
school with a 2-year degree. The program particularly targets unemployed adult
low-skilled workers. In fact, low-skilled employed workers and medium-skilled un-
employed workers are also often eligible for Komvux, and the enrollees contain
many low-skilled employed workers, working part time or full time. Komvux also
includes courses that do not aim at the attainment of a medium skill level but
rather an improvement within the class of low skill sublevels.

Komvux focuses on the enhancement of general skills (for example, English,
Swedish, and mathematics), as opposed to specific skills needed for particular
professions. However, part of Komvux can be spent in orientation courses, voca-
tional courses and work placement. In principle, it is possible to combine upper
secondary courses with studies at an elementary level or with a program orga-
nized by the National Labor Market Board for the unemployed. The curriculums
and grade criteria for the attainment of the medium skill level are roughly the
same as in the regular upper secondary education system.

Komvux is organized at the municipal level. The organization may be joint

with other municipalities. A municipality may purchase the services of education

2The program in these years is also denoted as “Adult Education Initiative” and “Knowledge
Lift”.



providers and/or cooperate with them. However, the municipalities are responsi-
ble for admission into Komvux. A single course typically starts twice a year and
covers a half-year term. Many courses are offered on a full-time basis, but some
are offered as a part—time course or, more specifically, as an evening course.

At the level of the individual, admission into Komvux is in principle free. The
underlying view is that Komvux participation must be led by the demand for
education. A participant should have ample scope for personal choice regarding
the type of study and its timing and location. Whether one can participate in
a desired course only depends on the availability of courses and on the entry
skill level requirement. Recruitment of participants is sometimes carried out in
cooperation with trade union organizations or local employment offices.

Komvux participants may be eligible for a range of income grants and fi-
nancial study support grants. Most importantly, enrollees may receive “special
education support” (UBS). The amount of this is equivalent to unemployment
insurance (UI). UBS is only given to Komvux participants who are entitled to
UI payments at the date of entry into the program. They must be registered as
unemployed or have been employed in the last 5 years and being replaced at the
workplace by a long-term unemployed individual. Moreover, the worker must be
between 25-55 years old inclusive at the date of entry into the program and must
study at the elementary or upper secondary level or attend an orientation course.
The funding for the UBS grants is limited. Priority is given to workers without
completed education at the elementary level and workers who intend to study
Swedish, English, mathematics or social sciences. The grant is typically given for
a maximum of one year. Because of the cap on UBS funding, a Komvux partic-
ipant may not be granted UBS, and she may not know a long time in advance
whether UBS will be granted to her or not.

Additionally, special adult study assistance and funding are available as a
combination of a grant and a loan. Unemployed individuals can for example apply
for a grant (SVUXA) in case they had been working for 3 year and are at least 21
years old. The grant amounts to 65% of the UI benefit or some minimum amount
in case an individual is not eligible for unemployment benefits. The funding for
SVUXA is limited. A first come, first serve rule is applied.

Employed individuals, individuals taking care of children/handicapped per-
sons or handicapped individuals can apply for a different type of grant in case
they study on a elementary or upper secondary level (SVUX). Again, funding is

limited, with priority for individuals with a low education level who are in need



of education and take a break from work in order to study.

Individuals who receive SVUXA or SVUX are entitled to a supplementary
loan from the government. This loan and the grant together should be equivalent
to UL

Many participants rely on other financial resources than those listed above.
An individual who is full-time in Komvux is considered to be out of the labor
force unless he/she earns income on the side.

The state channels funds to the municipalities to finance Komvux. The amount
of funding depends on the municipality’s unemployment rate and skill level distri-
bution, and on the scope of the municipality’s program. A conservative estimate
is that, in the first years of its existence, the state spent at least SEK 3.5 billion
(US $400M) per year on Komvux. This equals almost SEK 1000 per labor force
participant in Sweden. The spending covered the creation of some 100,000 annual
study slots as of 1997. In practice, the funding was more than sufficient to meet
the demand for Komvux (see Statskontoret, 1999). This fact is important for our
analyses because it implies that there was no quantity rationing.

The following gives an indication of the size of the program in terms of num-
bers of enrollees. In the fall of 1997, 538,004 individuals (out of a population
of 8M) were (i) aged between 25 and 55, and (ii) participated in the municipal
adult education, or were unemployed (in the sense of actively searching), or par-
ticipated in one or more training programs. About 220,000 of these participated in
Komvux, and of these about 56,000 received UBS. About 35,000 Komvux partic-
ipants were also registered as unemployed, so they are necessarily only part-time
in Komvux. Another 5,000 participated both in Komvux and in employment
training. The number of registered unemployed, including those participating in
Komvux and/or training programs was about 330,000. For comparison, the num-
ber of pupils in regular upper secondary school was about 300,000, while the
number of individuals participating in employment training programs was about
40,000.% The figures do not sum to the total of 538,004 because some individuals

fall into more than one category. Typically, the number of individuals enrolled

3Participation in adult education is so large that the substantial increase in the unemploy-
ment rate in 2004 has been attributed to the cutbacks in the adult education program shortly
before, the argument being that many individuals who would otherwise have been recorded
as non-participants due to their participation in Komvux are now registered as unemployed
instead (Swedish Institute, 2005). Note that this suggests that quantity rationing may be an

issue after our observation window.



in Komvux is about 50% larger than the full-time equivalent of the number of
occupied slots. This indicates that many enrollees are part-time participants.
Skolverket (2001) provides a wealth of additional information on the composition

of participants and courses.

2.2 Unemployment insurance

The eligibility requirements for unemployment insurance are as follows:

(i). General requirement: Being registered as unemployed, immediately avail-

able for work, and actively seeking paid work,

(ii). Work requirement: Having worked already for some time in the last 12

months or having finished full-time studies,

(iii). Membership requirement: Member of an Unemployment Insurance Fund

An individual is entitled to income-related unemployment benefits if she meets
all three requirements. In the time period from 1996 to 2004 the replacement
ratio, the number of benefit days and the maximum level repeatedly changed (see
Table 2.2). As an example, in 2001, benefits replaced up to 80% of the previous
wage. The maximum benefits amounted to SEK 580 per day, or SEK 680 for the
first 100 days. If individual met only the requirements (i) and (ii) the she could
receive the so-called “basic amount”. This equalled SEK 240 per day in 2001.
Benefits were payable for up to 300 days in 2001, with a maximum of five days
per calendar week. Payment is stopped in case of participation in an active labor
market program or adult education program or in case of parental leave, and
can be continued thereafter. The Unemployment Insurance Fund may decide to
extend the period of benefit by an additional 300 benefit days. Anyone not granted
another 300 days or having used up 600 benefit days and still being unemployed

can obtain a place in the activity guarantee program.* During participation in a

4This activity guarantee program was introduced in August 2000 for unemployed individ-
uals who are, or risk becoming, long—term unemployed (more than 2 years of unemployment)
(EUROSTAT, 2003). It intended to put an end to the vicious circle between unemployment
measures and unemployment benefits. Participants receive intensive guidance in groups of 10-
15 people while having access to all standard labor market policy programs. A job seeker and
her job counselor are expected to jointly work out an action plan. All activities are full-time.
The job seeker participates in the activity guarantee program until she finds a job for more



program of ALMP individuals receive the so called “activity support” which is
equivalent to UL

2.3 Parental leave

Parents have the right to be absent from work for a period of one and a half
years after child birth, without any compensation from the state. In addition,
there is a way to leave work and receive “parental allowance” income, organized
by the national insurance system. Specifically, if a parent is drawing a parental
allowance (maximum of 450 days in 2001) as part of the national social insurance
system she is entitled to leave work.

To be entitled to earnings related parental insurance one has to have been
working for a minimum amount of days (about 3/4 of a year). In 2001 the social
insurance paid 80 % of the annual salary up to 7.5 times the so called “higher
price base amount”, which for 2001 is SEK 36,900. The higher price base amount
is linked to the consumer price index in order to ensure that the benefits maintain
their value (Ministry of Health and Social Affairs, 2001). The earnings related
parental allowance is based on the estimated earnings the individual would have
had during the parental leave.

In 2001, parents who received a baby are entitled to 360 days of earnings
related benefits. Parents on low income or no income at all receive a minimum
guaranteed benefit of SEK 60 per day. In an additional 90 days, parents receive
benefits at the universally applicable flat rate that also amounts to SEK 60 per
day in 2001. The 450 days of cash benefits are divided equally among parents. A
parent may transfer 180 days to the other parent. In contrast to the unemploy-
ment benefit system the days considered also include Saturdays and Sundays.
In the time period from 1995 to 2004 the replacement ratio, benefit days and
payment ceiling underwent some changes (see Table 2).

Finally, all parents who were full time employed were given the legal right to

reduce work hours at own cost to 75% until the child is 8 years old.

than six months, begins a regular course of studies, or chooses to leave the program. Those
who are eligible for income-related benefits from an Unemployment Insurance Fund receive
activity support during participation in the activity guarantee program (payment by the social

insurance) in the same amount. Others receive SEK 143 per day.



Year Income-related benefits Basic Insurance/ KAS 4
Compensation Duration Ceiling Work Compensation Duration
rate (in working days) requirement (in working days)
1996 5% 300 SEK 564 5 months SEK 230 150
1997 5% 300 SEK 572 5 months SEK 230 150
1998 80% 300 SEK 580 6 months SEK 240 300
1999 80% 300 SEK 580 6 months SEK 240 300
2000 80% 300 SEK 580 6 months SEK 240 300
2001 80% 300 SEK 580, 6 months SEK 240 300
680 for 100 days
2002 80% 300 SEK 680, 6 months SEK 270 300
730 for 100 days
2003 80% 300 SEK 680, 6 months SEK 320 300
730 for 100 days
2004 80% 300 SEK 680, 6 months SEK 320 300

730 for 100 days

Regner, 2002; Bennmarker, Carling, and Homlund, 2005; and EUROSTAT, 2003).

Table 1: Unemployment Benefits (Source: Swedish Institute 1997, 2001, 2005;

10
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2.4 Child care

Since 1995, municipalities are legally obliged to supply day care for parents who
work or study. During 2001 to 2002 a number of reforms were introduced with the
aim of improving access to child care for unemployed and those taking parental
leave to look after a sibling (unemployed: 1 July 2001; parents taking parental
leave: 1 January 2002; see Ministry of Education, 2005). In addition, since 1
January 2003, for 3 hours per day during school term, attendance is free of charge
for those aged 4-5 years (this is called universal pre—school).

In general, child care in Sweden is not for free, and during the 1990s child
care actually became more expensive. Fees were raised and increasingly linked to
family income as well as the child’s hours of attendance. This new fee structure
worked as a disincentive to find work for mothers who were unemployed or out of
the labor force, as a considerable amount of the increase in family income went
into child care fees (Swedish Institute, 2004). To counteract this development,
a system of maximum child care fees was introduced on 1 January 2002. This

involved setting a ceiling for the amount parents could be required to pay for
their child (Skolverket, 2003).

(). At pre school facilities, the fee charged is less than or equal to 3%, 2% or
1% of the family’s income, depending on whether it is the first, second or
third child. There is a maximum amount of SEK 1,140 per month for the
family’s first child, SEK 760 for the second child, and SEK 380 for the third
child.

(ii). In the school age child care system, the fee charged should be less than or
equal to 2 % or 1% of the family’s income, depending on whether it is the
first or second child. The fee should not be higher than SEK 760 per month
for the family’s first child and SEK 380 for the second and third child.

Local authorities can decide whether they introduce the fee ceiling. The state
offers compensation to those who do. In the first year 288 out of 290 local au-
thorities joined. The remaining two joined later.

The maximum fee substantially reduced the amount parents pay for child
care. In 2001, fees contributed 18% to the gross child care cost. In 2002, after the
reform, the percentage declined to 11%. The new fee system increases the subsidy

rate for most families and should tend to increase the labor force participation for
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mothers (Kolm and Lazear, 2006). A first report evaluating the new fee structure
shows that the reform indeed increased female labor force participation but not
the hours worked (Mork, Lindqvist and Lundin, 2006).

3 The model of job search and adult education

Job search theory tries to describe the behavior of unemployed individuals in a
dynamic and uncertain environment. In this section we develop a job search model
that takes account of participation in adult education before finding a job, as well
as other institutional and behavioral aspects of the labor market. The model is
nonstationary and in discrete time. It can be regarded as a generalization of the
nonstationary job search model as developed by Van den Berg (1990a). Because
of that, we avoid technicalities.

Consider first the process leading to employment, in absence of an adult edu-
cation program, for a woman who has given birth at time zero. Job offers arrive
at random moments in time. If one is not employed then in every period there is
a probability A(¢) that an offer arrives, in which ¢ denotes the elapsed duration
since childbirth. A job offer at time ¢ is a random drawing (without recall) from
the distribution F'(wlt) of wage offers w. In line with the theoretical and empiri-
cal literature on search theory, we do not distinguish jobs by the weekly number
of hours worked. Equivalently, we assume that all jobs are full-time jobs. Every
time an offer arrives, the decision has to be made whether to accept the offer
or reject it and search further. We assume that once a job is accepted it will be
kept forever at the same wage. This means that we exclude job-to-job transitions.
Later on we will examine the consequences of relaxing this assumption. During
the spell out of work, per-period income b(t) is received.

Nonstationarity arises if b(t), A(t) or F(w|t) change as a function of ¢. Such
changes may be due to business cycle effects, policy changes, institutional features
of the environment facing the searcher, or stigma effects. We assume that job
searchers have perfect foresight in the sense that they correctly anticipate changes
in the values of these functions of ¢t. Individuals do not know in advance when
job offers arrive, or which w are associated with them.

Unemployed individuals aim at maximization of their own expected present
value of utility over an infinite horizon. We assume that utility is intertemporally

separable. The instantaneous utility function equals u(w) in case one works at a
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wage w, whereas it equals v.u(b) in case one is out of work and income is equal
to b. We assume that u strictly increases in its first argument. The parameter
v represents the non-pecuniary component of instantaneous utility out of work
relative to employment.

Let r be the rate of discount (meaning that utility one period ahead has weight
1/(14r), and let R(t) denote the expected present value at ¢, when following the
optimal strategy. It follows that

A(t) (1+7r)w 1 — A(%)
t) = v.u(b(t E —_— t+1 —R(t+1) (1
R(t) = v.u(b(t) + 1 Erwly max{———, R(t + 1)} + /== R(t+1) (1)
In this equation, the expectation is taken over the wage offer distribution with

c.d.f. F(wlt).

We now introduce adult education into the model. Consider first the “treat-
ment effects” of having participated in adult education. We allow program par-
ticipation to affect both the per-period probability of receiving a job offer and
the wage offer distribution. The latter reflects any productivity differences due
to the human capital accumulation in adult education. The former reflects the
corresponding increase in the number of suitable vacancies. It also reflects any
job search assistance efforts that are made because of the program participation.
For example, the case worker of the individual may make additional efforts to
find a job for the individual upon finishing program participation. Richardson
and Van den Berg (2001) argue that this is the major reason for the fact that
unemployed individuals in Sweden have a higher exit rate to work after a spell
of labor market training. We use an index i in X\;(t), F;(w|t) to denote whether
the structural determinant refers to the periods before (i = 0) or after (i = 1)
program participation.

Now consider the program enrollment mechanism. In accordance to the ac-
tual Komvux setting, we assume that an individual can move into the program
in every time period. For computational convenience we assume that the decision
to enroll and the decision to accept or reject a job offer are made sequentially
within a period. That is, before having received any job offer in a given period,
the individual decides whether to enroll or not. An enrollment opportunity at
time ¢ is a random drawing (without recall) from the distribution G(z) of utility
levels z within the program. Recall that a feature of the Komvux program is
that the budget for special income support is limited, as a result of which one is

not guaranteed to obtain a certain amount of income support. It is important to
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allow an individual’s observed and unobserved characteristics to affect G. For ex-
ample, some individuals may have a strong dislike for adult education in general,
and some individuals may never qualify for any income support. Every time an
enrollment opportunity arrives, the decision has to be made whether to accept it
or to reject it and search further. For now we take the program to last one period.

Let Ro(t) denote the expected present value at ¢ before program participation
and before having received a job offer at ¢ and after having decided not to enroll
into the program at ¢, and let %(t) denote the same present value except that it is
evaluated before having decided whether to enroll into the program at ¢. Finally,
let Ry (t) denote the expected present value at ¢ after program participation before

t. Equation (1) is now extended to

Rg(t) = vu(b(t)) + i\o—_f_t?)n]EFo(wt) max {w, /R:)(t + 1)}
(2)
1= Xo(t)
+ﬁR0(t + 1)
Ro(t) = oo max{Ro(t), = + - i R+ 1)) (3)
Ri(t) = v.u(b(t)) + %Ewm max{w, Ri(t+1)} + 11—:@1%1@ L)

(4)

Note that after enrollment at ¢, there is no job offer in period ¢. Also note that

(3) can be simplified substantially if certain functional forms for G are adopted,
like a discrete distribution with two points of support.

The optimal strategy now follows from a comparison of the expected present

values of the available options. Before program participation, a job offer at ¢ is

acceptable if and only if

r

w> Ro(t+1)

r

which defines the reservation wage ¢o(t) := rRo(t + 1)/(1 + r). Analogously we
define ¢, (t) := rRy(t+1)/(1+7). Finally, an enrollment opportunity is acceptable
if and only if 2 > Ry(t)— Ry (t+1)/(1+47) which leads to a adult education income
lower threshold &(t) := Ro(t) — Ry(t +1)/(1 + ).
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With an appropriate terminal condition (like stationarity of the model after a
certain time out of work), the full model can be numerically solved in a recursive
fashion. In particular, the optimal strategy can be determined at any ¢ and for
any values of the model parameters.

Before program participation, the conditional per-period probability of en-

rolling at ¢ (conditional on being out of work and not having enrolled yet) equals

1-G(E®)

Let the binary variable d(t) indicate whether the individual has participated
in adult education before ¢ (d(t) = 1) or not (d(t) = 0). The exit probability to
work at t equals

O(t]d(t)) = [G(E()Aa(t)(L = Fo(go(t)[#)]' ™" + [M(8)(1 = F(@n(8)[£))"

Subsequently, the model can be extended by allowing for transitions into states
where the option to find work is given up, like being a non-participant with no
desire to move into work, or having another child. The simplest way to do this is
to introduce an additional exit state with corresponding exit probability, say, (,
by analogy to Van den Berg (1990b).

The above model is too complicated to derive the comparative statics effects
of the size of the differences A\(t) — \o(t) and Fi(w|t) — Fy(w|t) on the time
path of the exit probability to work. In a simpler framework, results from the
literature can be applied. Consider a stationary continuous-time model where
enrollment opportunities arrive randomly. The results in Van den Berg (1994)
imply that for a wide range of families of wage offer distributions, the size of
A1 — Ao has a positive effect on @ in the sense that 6 after participation exceeds 6
before participation. Burdett (1981) derives similar results for improvements in
the location of the wage offer distribution due to program participation.

In general, the existence of a beneficial program also implies that individuals
apply a higher reservation wage before entering the program than they would
do in absence of the program (Abbring, Van den Berg and Van Ours, 2005).
Thus, the program may actually reduce the transition probability to work at low
durations.

Below we discuss the empirical implementation of the model developed in

this section. We pay substantial attention to the modelling of different types of
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measurement errors in the data. We therefore first describe the data we use, in

Section 4.

4 The data

4.1 The data registers

Our dataset covers the population of inhabitants in Sweden. These individuals
have been longitudinally traced in a number of different administrative registers
covering (subsets of) the period 1994-2003. Our dataset matches the records of
individuals across these registers.

The first register is the official Swedish register of labor market statistics
RAMS. It is obtained from yearly income tax declarations. It includes informa-
tion from the population register, which is used to create the sample. The register
provides observations on an annual basis of various types of income that each
individual may receive together with the months an individual may work. Specif-
ically, we observe individual wage incomes and income from self-employment.
The RAMS data also provide information on the employer. More information on
income definitions is provided in Subsection 4.2.

The second register is the so-called HANDEL dataset, which is based on
registers at the employment office and is compiled by the Swedish Labor Market
Board. It includes all individuals who ever registered as unemployed starting from
September 1991. Registration is voluntary but is required in order to receive or
apply for unemployment compensation or to participate in any type of labor
market program, so in fact almost all unemployed are in these data (according to
Carling, Holmlund and Vejsiu, 2001, more than 90% of the individuals who are
ILO-unemployed according to labor force surveys also register at the employment
offices).

The HANDEL data provide labor market histories for all its individuals on a
daily basis, with dates of transitions between different labor market states and
between open unemployment and participation in training programs and work
experience programs. However, because participation in Komvux is regarded as an
out-of-the-labor-force activity, HANDEL by itself does not allow for observation
of spells of Komvux participation.

The third register (ASTAT) is from the unemployment insurance fund. It pro-

vides week by week information on the amount of unemployment compensation
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that is received.

The fourth register (KOMVUX) contains individual records on participation
in any adult education program. These data are available for the years 1985-2002.
From this we can follow participation in adult education on a basis of six-month
periods at the individual level. Therefore, for all individuals for all semesters
there is a specific variable recording whether the individual has been in Komvux
in that semester. This includes those whose participation is subsidized as well
as those who do not get subsidy. There is also information about whether the
course(s) taken were day or evening courses, about the level of education prior
to participation, and about the municipality where the course was taken. For the
years 1997-2002, additional detailed information on adult education experiences
is available, like grades and course content. The register is available until and
including the year 2002.

The fifth register (LOUISE: Database for Education, Income and Employ-
ment) contains detailed information on additional income sources on an annual
basis (i.e. educational grant, paternity leave benefits, social allowance) and in-
dividual specific information (i.e. education, municipality and marital status).
These data are collected by Statistics Sweden.

In addition, we use the “generation register”. This data set provides informa-

tion on the month of birth and identifiers for the parents.

4.2 Variable definitions, sample selection, and data sum-

maries

The Appendix to the paper contains a detailed description of the data registers,
the variables in the registers, and the way we select our sample and construct
the variables of interest from these registers. We also provide an account of the
practical problems and inconsistencies that arose. In this subsection we restrict
attention to the main issues.

We first consider the following treatment: being in Komvux with 500 to 1,250
attended hours within one uninterrupted participation spell. This is equivalent
to one to 1.5 years in comprehensive upper secondary school. We only include
individuals who attend adult education for at most for 2 years. This is equivalent
to one to 1.5 years in comprehensive upper secondary school. We only include
individuals who attend adult education for at most for 2 years.

We do not consider treatments consisting of Komvux participation periods
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that are interrupted by semesters out of Komvux.

We restrict attention to women who are between 25 and 45 on December 31,
1996. This is because individuals below 25 have access to different active labor
market programs, educational opportunities, and remuneration eligibilities while
unemployed or in education (see e.g. Larsson, 2003). As noted in Section 1, young
individuals who left the regular school system with low educational levels may use
Komvux as a short-cut towards regular university education (see e.g. Ekstrom,
2003). In such cases, it takes many years after enrollment in Komvux before the
individual returns to the labor market.

Initially we consider low-skilled and medium-skilled individuals, i.e. having at
most three years of upper secondary education or the equivalent at the start of
the treatment. We also restrict attention to individuals who do not participate
in any active labor market program at any time in the observation window.

The modernization of Komvux was implemented starting in the second half
of 1997 (which we denote by 97-II). We take this as the first possible treatment
semester. Given the period of 10 months (i.e. about 2 semesters) of maternity
leave (See the Appendix), this effectively means that we consider women who
give birth in 96-I or later. The major increase in the size of Komvux ended at
the end of 02-1I. It is likely that the removal of such a major program affected all
individual transition rates in the labor market. Since we do not have many time
periods after 02-II in some essential data registers, we decide to stop following
individuals after 02-1I. For women giving birth to a child in 01-I, the earliest
possible treatment semester is 02-1. These women then have one or two semesters
to be treated and at most one semester in another state, before the end of the
observation window. Such outcomes are not very informative on the parameters
of interest, especially since we focus on Komvux participation spells of 2 to 3
semesters. We therefore also restrict attention to women giving birth in 00-IT or
earlier.

We assume that each child birth in this period of 96-1 to 00-II is immediately
followed by a 10-month maternity leave period. After that, the individual can
move between the states of Komvux, unemployment, non-participation, employ-
ment, and “bearing another child”. We do not follow individuals for more than
1 semester after a transition into employment or into “bearing another child”.
Initially we merge unemployment and non-participation into one state which we
call non-employment.

The data then contain 14,586 women who gave birth in the period 1996-2000
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and who were non-employed after the maternity leave. Of these, 412 participated
in Komvux during the non-employment spell after childbirth (see Table 3).

The structural analysis requires outcome variables in a semester format. We
therefore assign one state to each individual in each semester, according to which
of the actually occupied states in that semester was most dominant (see the Ap-
pendix for details). We also assign an income variable to each of these actually
occupied states. The structural analysis also requires income levels in counterfac-
tual states. For employment and Komvux these are drawings from distributions
to be estimated. For non-employment and parental leave these are constructed
from other data (see Appendix).

The construction of the employment income (i.e. wage) variable deserves some
discussion. These are taken from firm registers. Specifically, the employment in-
formation and the wage data is taken from the wage information which firms are
obliged to give to the tax authorities. For every calendar year, all firms have to
inform the tax authorities about the employment duration of each employee (on
a monthly basis) and on his/her yearly wage. The employment duration of an
individual in a specific year is given by the start month and the end month. In
addition, there is a variable for the wage paid during this employment relation-

ship.

4.3 Descriptive statistics

Among the 14,174 who did not enter Komvux, 72% moved to part-time or full-
time employment, 16% had another childbirth before entering Komvux or employ-
ment, and 12% have non-employment spells that are right-censored at December
29, 2003. Among those who entered Komvux, 76% moved to employment, 15%
had another child, and 9% were right-censored. In 1996 the future participants
in adult education are less educated than the average sample.

Table 4 presents the estimates of a Proportional Hazard Model for the du-
ration until work, as measured after maternity leave. This is a continuous-time
analysis. Birth of a next child is treated as independent right-censoring of the
duration outcome. The moment of inflow into Komvux (if observed before the
exit to work and before the end of the observation window) is included as an
exogenous time-varying explanatory variable. The results show that individuals
who enter Komvux move faster to employment.

When adding additional regressors such as age and educational level in 1996
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Table 3: Some sample statistics

program participation 2.7%

of these:
move to employment 76%
move to childbirth 15%
right-censored 9%
Less than 9 years of schooling 13%
9 years of compulsory school 19%
Less than 3 years of upper secondary education 49%
3 years of upper secondary education 19%
no program participation 97.3%

of these:
move to employment 72%
move to childbirth 16%
right-censored 12%
Less than 9 years of schooling 6%
9 years of compulsory school 17%
Less than 3 years of upper secondary education 50%
3 years of upper secondary education 27%
country of origin:
= 0 (Scandinavian) 83%
=1 (other) 17%
birth order:
first 34%
second 34%
third 19%
fourth 9%
fifth and more 4%
Age in 1996:
25 - 29 years 53%
30 - 34 years 34%
35 - 39 years 11%
40 - 45 years 21 2%




Table 4: Parameter estimates of a Proportional Hazard model for the individual

transition rate to work

estimate st.error

program participation (time-varying) 0.63 (0.05)
country of origin -0.82  (0.04)
birth order -0.01 (0.01)

Education, reference category: less than 3 years of upper

secondary education

Less than 9 years of schooling -0.63  (0.06)
9 years of compulsory school -0.55 (0.03)
3 years of upper secondary education -0.15  (0.02)
Age in 1996, reference category: 35-39 years

25-29 years 0.48 (0.04)
30-34 years 0.30 (0.04)
40-45 years -0.27  (0.09)
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the basic result does not change (see Table 4). Note that women with 3 years of
upper secondary education (in 1996) have a significantly lower estimated transi-
tion rate to employment than women with up to two years of upper secondary
education.

Table 5 shows that the estimated adult education coefficient varies with the
initial education level. Under the assumption of absence of selection effects,
women without any secondary education gain most (in terms of employment
rates) from participating in adult education. It is also remarkable that the coef-
ficient for women with 3 years of upper secondary education is larger than for

women with only 2 years of upper secondary education.

Table 5: Parameter estimates of a Proportional Hazard model for the individual

transition rate to work - interaction of education and treatment effect

estimate st.error

treat™edul 1.58 (0.21)
treat™edu2 1.09 (0.13)
treat*edu3 0.41 (0.07)
treat*edud 0.85 (0.12)
country of origin -0.82  (0.04)
birth order —0.02 (0.01)

Education, reference category: less than 3 years of upper

secondary education

Less than 9 years of schooling -0.68 (0.07)
9 years of compulsory school —-0.57 (0.03)
3 years of upper secondary education -0.16 (0.02)
Age in 1996, reference category: 35-39 years

25-29 years 0.48 (0.04)
30-34 years 0.30 (0.04)
40-45 years —-0.27 (0.09)

In order to increase the sample size we now also included individuals who par-
ticipate in ALMP programs after childbirth and treat spells as censored in case
individuals go into ALMP. At this point women who participated in a ALMP
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program before childbirth are still excluded. This sample consists of 630 treated
women and 18,700 non treated women. The estimated effect of program partici-
pation is slightly smaller for this sample (see Table 6).

Table 6: Parameter estimates of a Proportional Hazard model for the individual

transition rate to work - entry in ALMP as censored

estimate st.error

program participation (time-varying) 0.49 (0.05)
country of origin —0.86 (0.03)
birth order -0.02 (0.01)

Education, reference category: less than 3 years of upper

secondary education

Less than 9 years of schooling —0.50 (0.06)
9 years of compulsory school —-0.50 (0.03)
3 years of upper secondary education -0.12  (0.02)
Age, reference category: 35-39 years

25-29 years 0.43 (0.03)
30-34 years 0.28 (0.03)
40-45 years -0.27 (0.08)

Next, to increase the homogeneity, we exclude women with 3 years of upper
secondary education (in 1996) and individuals who participated in adult educa-
tion in 1996 and/or the spring of 1997. With this restriction we basically exclude
all participants who upgraded their educational level to medium skill before the
autumn of 1997. For this sample the estimated effect of adult education is slightly
higher (see Table 8).

When requiring individuals to participate in adult education for 500-1250
hours during 4 semesters, the sample consists of 418 treated and 12,564 nontreated
(see Table 7). We observe 87 % of the treated to exit into employment and 78% of
the untreated. We now vary the treatment definition in two dimensions, notably
number of attended hours and maximum number of semester (see Table 7).

From Table 8 it follows that the treatment coefficient depends on the number

of attended hours. The more hours individuals participate in classes, the higher
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Table 7: Alternative Definition of Treatment

Reference Def. Alt 1 Alt2 | Alt3 Alt4 | Alt5 Alt 6
max. no of semester 4 3 5 2 4 1 2
attended hours 500-1250 ‘ 250-1000 100-750
no. of observed treated 418 309 458 ‘ 302 538 177 393

Table 8: Parameter estimates for alternative definition of treatment

Estimates | Ref. Def. Alt 1 Alt 2 Alt 3 Alt 4 Alt 5 Alt 6
acc. Tab. 5

treat 54 (.06) | .61 (.07) | .52 (.06) | .45 (.08) | .47 (.06) | .50 (.12) | .45 (.07)
acc. Tab. 6

treat®edul | 1.46 (.22) | 1.53 (.26) | 1.35 (.21) | 1.44 (.30) | 1.65 (.18) | 1.42 (.31) | .1.32 (.23)
treat*edu2 | 1.06 (.13) | 1.09 (.14) | 1.03 (.12) | .59 (.19) | .69 (.13) | .49 (.26) | .50 (.17)
treat*edud | .37 (.07) | .45 (.08) | .36 (.07) | .38 (.09) | .34 (.06) | .37 (.15) | .36 (.08)
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is the treatment effect. However, the results also suggest the presence of a lock-in
effect. The longer a women needs to finish a class the smaller the effect on the
employment rate. With regards to the distribution of the numbers of participants
it seems advisable to choose treatment definition 4. On average, this definition
of treatment is equivalent of half one year of schooling. Although it is said that
study grants are usually given for one year, data on the study grant shows that
this is not the rule.

In order to investigate whether non—scandinavian women and scandinavian
women are affected differently by participating in adult education we interact
the participation variable with an indicator for the country of origin for our new
reference sample. This estimated parameter indicates a much stronger treatment
effect for non—scandinavian women. This interaction term leads, however, to a
reduction of the effect for very low educated women. This might be due to the
fact, that very low educated women in the majority of cases non—scandinavian.

If women go back to their job after maternity leave they might want to improve
their labor market position by participating in courses of adult education. Given
the above described sample selection and the reference participation definition we
find the following observations concerning participation in adult education (see
Table 9). Women after child birth participate in adult education more often in
case they have a job directly after the maternity leave compared to when they

are nonemployed.

Table 9: Sample information concerning participation in Adult Education dur-
ing consecutive spells, conditional on the first spell after maternity leave being

employment, for Alt. 6

Order | Type of spell Participation in KOMVUX
during the ongoing spell
employment spell after birth 1,465
nonemployment spell 152
3 employment spell 93
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A Data Appendix

The basic sample consists of women who are low or medium skilled in 1996 and
who gave birth in the time period from 1996 to 2004. We only consider prime
aged women (25 to 45 years in 1996) for whom it is at most their fifth child. In

total we observe 208.420 women fulfilling the selection criteria.

A.1 KOMVUX

The KOMVUX data is collected at a semesterly frequency, i.e. there are separate
records for every semester and every course an individual participates in. Often,
records already indicate if a course is supposed to last longer than one semester.
Then the start and formal end date of records collected at consecutive semesters
are the same. The separate records differ with respect to the information which
changes over consecutive semesters as for example number of teaching hours and
grade in case the course was graded. Sometimes, however, one record reports an
end in one semester and another record reports a restart in the following semester.
There are also cases where records report individuals attending a specific course
type more than once in the same semester.

The data contains a drop-out date in case an individual ends a course pre-
maturely. Note that there is no strict relationship with respect to the reported
drop-out date and the semester for which the main part of the information is
collected (in the following denoted as reporting semester). The drop-out date can
lie before and after the reporting semester. There are missings in the variables
for the end date and drop-out date.

We observe 43,844 women of our basis sample attending the adult education
program between I1/1997 and I1/2002 after having given birth. In total 82,739
women of our basic sample have participated in adult education before that time
period, i.e. between 1/1986 and 1/1997.

We perform the following steps to make the data accessible for the analysis:

(i). We discard individuals permanently from our sample in case at least one of

the following 4 conditions applies:

(a) Attending courses that started before 11/1997: 375 women
(b) Attending courses that end after 11/2002: 4,245 women

(c) Courses with missing end dates: 441 women
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(ii).

(d)

Implausible start, end or dropout date (for example, courses with neg-

ative durations): 13 women

Remaining women participating in adult education: 38,770. The data set

contains 479,570 different records describing their participation in adult

education.

(a)
(b)

. Records are discarded from the treatment sample if the following applies:

Start and end date coincide. (1671 cases)

Zero teaching hours. (1820 cases)

Remaining number of participating women: 38,572

Decisions and assumptions concerning the drop-out variable: On semester

level 10 % of the records report a drop out (46,180 cases)

(a)

(b)

In 2,827 cases the drop out occurs before or on the start date of the

course. We delete these cases. 38,657 participating women remain.

Drop-out dates can also lie after the formal end date (1,806 cases).
Individuals who drop out after the end date of the course always have
a missing in their grade. We assume that these individuals participated

in the course but did not successfully pass it.

On the basis of the information on teaching hours and the drop-out
date, a variable is created giving the hours of attendance. 579 records
have 0 hour of attendance. These cases were discarded. 38,455 partic-

ipating women remain.

We define a new end variable, providing information on the time an
individual stopped attending a course. Consequently, in case an indi-
vidual dropped out of a course before the formal end date, we use the

drop-out date as the new end date.

Note that if due to (ii) and (iii). no record of participation for an individual

is left, an individual is automatically defined as a Komvux nonparticipant

and will appear in the sample of nonparticipants, whereas an individual

who is discarded under the conditions of (i) is a participant for whom the

information is incomplete or inconsistent. As a result she does not appear

in the sample of nonparticipants.
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(iv). Merging of records of the same course type:

(a)

Double records concerning the same individual and the same time
period are identified by way of the course code, number of high school
points, number of hours taught, start date and semester reporting
period (1032 cases). In the majority of case, double entries are due to
individuals switching schools. We give priority to those records which

have a valid grade.

Records for the same individual with the same course code are merged
to one spell if they lie within one uninterrupted participation spell in
adult education. The records which are merged under this condition

to one spell are denoted in the following as “merge set”.

Naturally, the start date of a merged spell is the earliest start date of all
records in a merge set. The end date is the last date within the merge
set, at which we observe an individual to attend the course. Further-
more, we report the total number of hours attended. We also provide
summarized information on grades. To accomplish this, we take the
grade information of the record with the latest reporting semester. In
case the merge set has two or more records in this reporting semester,
we use the following rule: If there is more than one grade, we take
the best grade. Otherwise we use the grade information of the record

which has a valid and non-missing entry.

358,130 course type specific participation spell are generated out of
476,079 records.

As mentioned before, some records report start dates which lie before
the reporting period and some records report end dates which lie after
the reporting period. In the majority of cases we find fitting records
in an earlier, respectively later reporting period. We define records as
fitting if their reporting semester covers the start or respective end date
in question. They do not necessarily need to have the same start or
end date. However, this matching process does not work for 7% of the
course type specific participation spells. 9,023 spells were supposed to
start before the first observed reporting semester and 16,388 spells were
supposed to end after the last observed reporting semester without

observing a drop out. We give priority to the information which is
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related to the reporting semesters. As a result we set the start date
of the 9,023 spells to the beginning of the earliest reporting semester
within the merge set. The 16,388 spells we treat as dropouts at the

end date of the last reporting semester within the merge set.
(v). Treatment and assumptions concerning the variable grades:

(a) 185 records have an invalid coding concerning the grade. The value

was set to missing.

(b) Courses which last longer than one semester have sometimes also been

intermediately graded. We restrict our attention to the final grade.

(c) Not all courses are graded. This applies to 27,885 spells after merging
records to course type specific participation spells. For example, in
the majority of cases, orientation courses end without grading. In the
following we will treat these cases as if individuals have successfully
passed the course. However, also note that we can not distinguish
between those cases where no grade is given and those cases where the

data do not provide the real grade.

(d) Naturally, we treat spells which end due to a drop out as not passed.
(vi). Final Selection:

(a) In total 6,229 women have more than one uninterrupted participation
spell in adult education. We drop these individuals with their uninter-

rupted participation spells (13,027) from our analysis.

(b) After the selection process of individuals, the following distribution of
attended hours in uninterrupted participation spells in adult education
can be observed:
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Hours attended Freq. Percent Cum.
-50 3,862 11.98  11.98
51-100 2,812 8.73 20.71
101-250 4,651 14.43  35.14
251-500 5,153 15.99  51.13
501-750 4,404  13.67  64.80
751-1000 4,042 1254  77.34
1001-1250 2,666 8.27 85.62
1251-1500 2,002 6.21 91.83
1501-1750 1,172 3.64 95.47
1751-2000 672 2.09 97.55
2000- 789 2.45 100.00
Total 32,225  100.00

¢) We summarize course type specific participation into the four cate-
Y

gorizes mathematics, Swedish and English, orientation courses, and

all other courses. Dummies for participation in these groups are con-

structed according to proportion of attended hours:

Dummy =1 for under the condition

Mathematics proportion of attended hours > 25%
Swedish and English | proportion of attended hours> 25%
Orientation Courses proportion of attended hours> 0%
Other courses proportion of attended hours> 25%

(d) A Course category is understood as passed if proportion of passed
hours is larger than 75%

A.2 Unemployment spell data (HANDEL):

Within HANDEL, two complementary registers describe unemployment spells.
The first one is INSPER, describing the unemployment duration and the exit
state after leaving unemployment. The second is SOKATPER. This describes the
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status during the unemployment spell. Unemployment states such as in guidance
service, part-time unemployed and participation in a variety of ALMP are listed.
We exclusively use the SOKATPER, data set. The only additional information
which INSPER could offer over SOKATPER is the exit state, which we know
anyway by combining the unemployment spells with the employment spells. The
unemployment data is reliable starting with 1993. However, we only consider
unemployment spells starting after or ongoing on 01.01.1994 as the benefit data
is only reliable after that date.

About 70% of the women in our basic sample (146,056 of 208.420) have at
least one unemployment spell during the time between 01.01.1994 until 31.03.04.
In total we observe 1,506,581 unemployment subspells. We delete those spells
with a negative duration (12,890).

We summarized the unemployment states to the following aggregates:

Category Unemployment state

1) unemployed

2) partly unemployed (=part-time unemployed or
employed by the hour)

3) searching for a new job

4) ALMP

5) other category not registered

We split the unemployment (status) spells at the middle and the end of every
calendar year in order to obtain outcomes on a half-year basis. This results in

2,288,085 potentially split unemployment spells.

A.3 Unemployment benefit registers (ASTAT):

The unemployment benefit data stem from two different data bases. Together,
they cover the unemployment benefit payments to all Swedish inhabitants in the
time period from 1994 to 2004. The first register, ERSBET, covers mainly the
time period from 1994 to 1999 . The second register, ASUBET, covers mainly
the time period from 2000 to 2004. The benefit payments are reported by both
registers on a weekly basis. The two registers are, however, somewhat different

with respect to how and what kind of information is recorded.
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A.3.1 ERSBET

The structure of the data is such that on an individual level for each calendar week
the number of compensation days for a specific type of compensation is mentioned
together with the amount paid for this week. For our basic sample there are
9,012,082 different records of benefit payments. 8644 of those are double entries.
A double entry occurs if there are two records for the same type of compensation
made to the same individual for the same calendar week. We keep the last added
observation.

There are missings in the variable for benefit payments. This is, however,
exclusively the case when a time interval is described as waiting period. Therefore
we set these cases on a zero benefit level. Sometimes, several records are reported
for one calendar week. The main reason for this lies in the fact that on different
days of the week individuals are eligible for different types of compensations.
There are also specific payment combinations which can occur at the same time.
We add payments of parallel records and keep only the aggregated record. This

reduces the number of observations to 8,575,751.

A.3.2 ASUBET

For our basic sample we receive 5,789,769 records in ASUBET. The data set
contains a marker for individuals with double/wrong entries. We drop those in-
dividuals (18 individuals with 1,175 records). The data set does not have missing
values in the variable for the benefit payments. We identify additional 58,075
double entries, of which we we keep the latest added entry. Furthermore, we ag-
gregate parallel entries by adding the benefit payments. In total we end up with
5,626,984 records.

A.3.3 Merging of Unemployment Benefit Data Sets

ERSBET and ASUBET partly cover the same individuals. In case there are
duplicate records, we keep those from ASUBET. In total there are 1,336,357
duplicate records. We keep in total 12,866,399 records.

A.4 Merging of Benefit and Unemployment Spell Data

The aggregated unemployment status data is the reference point for the merge

process of the unemployment and the benefit data. We restrict our data to the end

37



of 2003, to be precise until 29.12.2003 which is the end of a calendar week. After
dropping those individuals who were excluded during the cleaning process of the
benefit data, we obtain in total 2,241,098 unemployment status spells for 145,249
individuals and 12,083,677 benefit spells for 178,466 individuals. We merge the
weekly benefit data to the aggregated unemployment state data if they overlap
for at least 4 days. On the basis of this 4 day criterion 74,461 unemployment
benefit records can not be merged to an unemployment spell. For those records
we reduce the merge criterion to an overlap of at least one day. If the benefit
spell overlaps with more than one unemployment state spell it is only merged to
the first overlapping unemployment state spell. This additional one day criterion
reduces the benefit records which can not be merged to 54,025. In the third step,
also benefit records which are not allocated yet, are merged to unemployment
spells which directly succeed or precede. In total, for 4,470 individuals we are
not able to allocate on average about 11 weeks of benefit records. We drop these
individuals completely from our analysis.

We calculate the average monthly benefit payments for the unemployment
spells which are a maximum of 6 months long on the basis of the following formula

sum of benefit payments during the spell /number of days during spell)*7*4.33.
( pay g p y g sp

A.5 Employment and Wage Data (RAMNS)

The employment information and the wage data is taken from the wage infor-
mation which firms are obliged to give to the tax authorities. For every calendar
year, all firms have to inform the tax authorities about the employment duration
of each employee (on a monthly basis) and on his/her yearly wage. This obligation
determines the structure of the RAMS data which consists of separate registers
for every year. The employment duration of an individual in a specific year is
given by the start month and the end month. In addition, there is a variable for
the wage paid during this employment relationship. We use the registers for the
year 1994 until 2003.

Income from the social insurance, as for example parental benefits, is not
covered by the data. An individual is counted as employed when being on parental
leave, if s/he was employed shortly before. However, we can create maternity
leave spells within the employment spells. Eriksson (2005) reports for 2001 an
average length of maternity leave of 10 months within the first 18 months after

child birth. We use this estimated number of 10 months as the maternity leave
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period length in our observation window period (1996 to 2001). The parental-
leave compensation rate increased from 75% to 80% in this period, but apart
from this the regulations did not change. Before 1996 and after 2001 the parental
leave system was changed a number of times (see Table 2).

The benefits received during maternity leave will be calculated with the aid
of an additional data set (LOUISE, see below)

There are records where both, the variable for the start month and the variable
of the end month, take the value 0. In these cases we set the start month on
January and the end month on December.

We exclude women who are self-employed or farmers (17,812 individuals).
This results in 2,240.452 records for 185,300 individuals of our basic sample con-
ditional on never being self-employed or farmer in time from 1994 to 2003. Nat-
urally, individuals can have multiple employers in one calendar year. In order to
exclude extreme outliers, we drop individuals from our sample with more than
10 employers in one year (365 individuals).

We split employer-specific employment spells into half- calendar-year long
segments. We then aggregate employment spells which are parallel, partly over-
lapping or consecutive within the half calendar year periods. Finally, the average

monthly wage is calculated.

A.6 Merging of Employment, Unemployment and Komvux
Data

In a first step we delete from our data base all observations from those individuals
that we for one of the above mentioned reason excluded. We obtain the following
distribution of individuals who are dropped from our analysis (Table 10). Indi-
viduals are only mentioned once here, although there can be multiple reasons
why they are excluded. Furthermore, we only keep individuals if they never par-
ticipated in a program of ALMP. We therefore drop 41,837 individuals of whom
4,071 individuals participated in adult education (according to our participation
definition) after child birth.

Furthermore we drop those unemployment status spells which indicate that

individuals were searching for a new job while being employed (34,963 spells of
16,758 individuals).

In total, 83,316 individuals remain in our analysis.
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Table 10: Reasons for excluding individuals from the analysis

Code

Reason

Freq.

Komvux—Data

111
107
108
102
103
104
106
109
112
113

Participation before child birth

Start before 11/1997 and ongoing in 11/1997
End after 11/2002

Missing end date

Start after reporting period

End before reporting period

Drop out before 11/1997

Negative duration

Multiple participation spells

Participation with different hours attended

30,533
375
4,245
441
1

Benefit-Data

301

Individuals with marker

Merging Handel-Benefit—Data

401

No corresponding unemployment status spell

2,701

Employment Data

501
502

Self-employed or farmers

More than 10 spells per year

12,937
271

Total

81,670
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There is no regularity concerning how women are registered when being un-
employed and giving birth to a child, although caseworkers are recommended to
deregister individuals during the time of the maternity leave. Sometimes they
continue to be registered as unemployed, although not receiving unemployment
benefits. Sometimes they are changed to the status partly unemployed, often only
for the first few months after child birth. We therefore also create maternity leave
spells for unemployed women of 10 months of duration.

A problem is that there are time intervals where people are reported as simul-
taneously unemployed and employed. Currently, we treat these parallel spells in

the following way:

(i). If unemployment status spell and employment spell overlap for at most 30
days then the employment spell is shortened. The reason for this lies in the
fact that we only have the monthly records for the employment data and
the unemployment data is recorded daily. The calculated average monthly

wage is adjusted accordingly.

(ii). The unemployment status spell is shortened if it indicates “partly unem-
ployed” and there is an employment spell parallel of more than 30 days.
The employment spell for the time of the overlap receives the status “partly
employed” (code 3) in case there are benefit payments. For this time period
we report the average income from employment and separately the average
benefit payments. If the individual does not receive benefit payments then
the spell continues to count as employed, despite the overlapping “partly

unemployed” record.

(iii). The unemployment status spell is also shortened if it indicates “unem-
ployed” and there is an employment spell parallel of more than 30 days.
The employment spell for the time of the overlap receive the status “em-
ployed + unemployed” (code 0) if there are benefit payments. Also for this
time period we report the average income from employment and separately
the average benefit payments. If there are no benefit payments the overlap-

ping record receives the status “employed”.

For those time periods without records of unemployment or employment we
create out of the labor market spells, which can include times of education outside
the ALMP, like regular university education. For these out of the labor market

spells we also allow for maternity leave spells of ten months.
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A.7 LOUISE-Data
With the aid of the annual LOUISE data we define households in which the

women live in, separately for each year. The LOUISE data set contains a family
identification variable which defines a couple as family in case they are married or
live in a registered partnership or live together with a joined child. Children who
live in the same house/appartment and are in some kind of financial dependency
also belong to the household. We the aid of the family identification and a variable
defining the status the partner of the mother (to be) can be identified. We exclude
cases where the partner is a mother herself. In addition we drop cases for which
we do not have observations for the whole time period (1996 to 2003), which can
be due to death or emigration.

The LOUISE data set provides information on parental leave benefits on a
yearly basis. We add the amount which is reported in the year of birth and the
amount reported in the consecutive year. We then calculate a monthly average

over the 10 month which we assume that women take maternity leave.

A.8 Child care fees

A.9 Reduced Form Duration Analysis

For the reduced form duration analysis we initially combine the (partly) artifi-

cially split spells according to the following categories:

Category Sub—Categories

nonemployed (5) unemployed (2)
out of the labor force (4)

employed (6) employed (1)
employed and partly unemployed (3)
employed and unemployed (0)

The spell is censored at the time a woman gives birth to a further child, if the
spell ends on 31.12.02 or if a women enters a program of ALMP. The potential
nonemployment spell begins 10 months after the first observed birth that is after
the end of the maternity leave.

To further restrict the employment overlap states (0 and 3) to cases where

there are benefit payments reduces the number of overlap cases significantly. For
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example exits from nonemployment after maternity leave (and the treatment

definition alternative 6, see Table 7) had the following distribution:

Exit into Freq. Percent
employed (1) 6,763  52.77
employed and partly unemployed (3) 711 5.55
employed and unemployed (0) 942 7.35
censored 4399 34.33
Sum 12,815 100.00

In case the overlap status would be defined irrespectively of benefit payment

we would receive the following distribution of exit states:

Exit into Freq. Percent
employed (1) 3,366 26.26
employed and partly unemployed (3) 2,229  17.39
employed and unemployed (0) 2821  22.00
censored 4,404 34.35
Sum 12,820  100.00

A.10 Discrete Time Analysis
A.10.1 Definition of Employment States

For the discrete time analysis we aggregate the spells into states of 6 month du-
ration. We use the following settings to accomplish this: A period is defined as
employed in case an individual was employed for more than 50% of the time.
Hereby we weight the overlapping employment unemployment spells in the fol-
lowing fashion: If somebody is defined as employed and unemployed she counts
as 30% employed. If she is defined as employed and partly unemployed she counts
as 50% employed. These weights take into consideration that the unemployment
data is more reliable than the employment data with respect to the time that
individuals are employed or unemployed. Also the decision on that an individ-
ual has to be employed for more than 50% of the time in order to be count as
employed is connected with the inaccuracy of the ANST data. In case a time

period is not defined as employed, then it is either defined as in maternity leave,

43



unemployed, or out of the labor force, depending which of each state is more pre-
vailing. A women is defined as being in Komvux in case she attends a course of 2
to 3 semesters with a minimum of 175 hours each semester. We exclude extreme

cases where individuals spend more than 400 hours per semester in Komvux.

A.10.2 Household Income

The Household income consists of a number of different income sources. The main
components are the income from employment and the unemployment benefits.
For the mothers (to be), these income sources are calculated as described above
by way of the ANST data set and the HANDEL for the women. The income from
employment and the unemployment benefits for their partners are calculated in
a similar way. We only do not exclude farmers and self employed or restrict the
sample on 10 parallel spells per year when their income from employment is de-

termined. Additional income sources, as social assistance, parental leave benefits,
sickness allowance provided by LOUISE data are added.
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