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Abstract

This thesis contains four essays in applied labor economics. The first 2 papers evaluate labor
market training programs in Sweden in terms of earnings gain and reemployment probability.
The third paper analyses the exit behavior from social assistance dependency and the last paper
analyses the simultaneous relationship between welfare participation, paid childcare utilization
and the labor supply of single mothers.

Paper 1 investigates labor market training for three cohorts during the 80s and the
beginning of the 90s on its effect on earnings. We separate the analysis between Swedish-born
and foreign-born individuals to identify differences in their responses to training. The results
indicate that there is positive sorting into training. We find that the proportion of trainees having
positive rewards from training was not very different from the proportion having negative
rewards. This means that the results do not support the view that from efficiency considerations,
too few persons were enrolled in labor market training during this period. Differences in results
across cohorts can be interpreted as being caused by rapid changes in the labor market. Further,
consistent with results from several previous studies we find that being young often means no
positive pay-off from training, and the same is found for persons with only primary education.
Rewards from training were higher for foreign-born than for natives and rewards among the
former vary by place of birth

Paper 2 uses an econometric framework that allows for heterogeneous training effects on
the employment probability. We separate the analysis between Swedish-born and foreign-born
individuals. We investigate the importance of the unobservables in the selection to training and
how efficient the selection is with respect to the outcome. The results show small positive
effects for the Swedish-born. The treatment on the treated is larger than the average treatment
effect, indicating that the selection is stronger for the treated, and 40% of those treated gain by
participating in training. Foreign-born had a negative training effect the first year, with an
average treatment effect larger then the treatment on the treated. From those who participated in
training, only 11% experienced positive effect while 38% were hurt by the training. The
unobserved factors are important in the selection to training as well as for the outcome.

Paper 3 analyses Swedish-born people who became first-time receivers of social
assistance in 1987 and 1992. We find that pattern of social assistance receipt is rather
heterogeneous across new recipients. The complex pattern of receipt means that due to choice of
perspective, duration of social assistance can appear rather different. On one hand, we find that
median duration of social assistance receipt is as low as five months when an eleven-year
follow-up period is applied. On the other hand, among people who receive social assistance
during one particular year, as many as half had, entered receipt more than four years earlier.

Paper 4 considers the simultaneous relationship of the single mother’s decision to choose
paid childcare, welfare participation and labor supply, and estimates a structural model that
allows for a free error covariance. The results show that there is an association between social
assistance, paid childcare and labor supply, but that the relationship is non-symmetric. An
increase in the social assistance norms has a relatively small effect on paid childcare utilization,
but a relatively larger effect on the mean labor supply. In contrast, a corresponding reduction in
the childcare cost has a relatively large effect on the social assistance utilization but a relatively
small effect on the mean labor supply. Our estimates suggest that a decrease in childcare cost
increases the labor supply of those working rather than encourages non-workers to start work,
which implies that childcare cost is foremost a barrier to fulltime work rather then a barrier to
work at all.

Keywords: Labor market training, sample selection, heterogeneous treatment effects, social
assistance, structural model, simulated maximum likelihood, labor supply.
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Income Effects from Labor Market Training Programs in
Sweden during the 80’s and 90’s°

Thomas Andrén® and Bjérn Gustafsson”

Abstract

Swedish labor market programs appear large from an international perspective, yet their
consequences are not fully investigated and understood. In this paper, we estimate a
switching regression model with training effect modeled as a random coefficient,
partitioned in an observed and unobserved component. We investigate labor market
training for three cohorts during the 80s and the beginning of the 90s on its effect on
earnings. We separate the analysis between Swedish-born and foreign-born individuals
to identify differences in their responses to training. The results indicate that there is
positive sorting into training. We find that the proportion of trainees having positive
rewards from training was not very different from the proportion having negative
rewards. This means that the results do not support the view that from efficiency
considerations, too few persons were enrolled in labor market training during this
period. Differences in results across cohorts can be interpreted as being caused by rapid
changes in the labor market. Further, consistent with results from several previous
studies we find that being young often means no positive pay-off from training, and the
same is found for persons with only primary education. In conflict with what earlier
studies have shown, we found that males have a better pay-off from training than
females. Rewards from training were higher for foreign-born than for natives and
rewards among the former vary by place of birth.
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1 Introduction

The efforts industrialized countries make to train the unemployed and persons at risk of
becoming unemployed vary dramatically. Statistics for the 90s for example (OECD
1997, 2000) show one group made up of the Czech Republic, Japan, Luxembourg,
Poland and the USA where public expenditures on labor market training programs were
less than 0.05% of GDP. The other extreme, with public expenditures on labor market
training programs of around 0.5% of GDP or higher is found in the Scandinavian
countries (Denmark, Finland and Sweden). Of the three, Sweden has the longest record
of allocating massive funds to labor-market training programs. The extensive public
involvement in training the unemployed in Sweden started at the beginning of the 1960s
although it is possible to find even earlier efforts. During the 60s the number of
participants in training, henceforth trainees, increased rapidly, after which followed
several examples of contra-cyclical changes.

Who receives training? This is a central issue when setting up as well as
evaluating labor market training programs. The selection of trainees can be affected by
the preferences of potential trainees as well as by the officials responsible for recruiting
trainees, who in turn must follow instructions dictated by politicians. Starting with a
potential trainee, one obvious reason for applying is the perception that the training
program will improve his or her future position in the labor market when compared to
not taking part in the training.

Turning to the role of placement officers, it can be noted that in Sweden public
employment offices have a central role of assigning job seekers to training courses.
These officers are responsible for providing information on different courses, eligibility
rules, training stipends etc. The main motivation for assigning a person to labor market
training is that the training should lead to a permanent job. Those eligible are mainly
unemployed job seekers and those at risk of becoming unemployed. A person can also
be eligible for other reasons. For example, political refugee status makes a foreigner
eligible for training within a certain time limit after arrival.

How does training affect a person’s subsequent labor market situation? Obviously
training can increase the human capital of the trainee by increasing skills. Even if

training only serves to preserve the human capital the effect is positive if the alternative



(of continued unemployment) leads to decreased work-capacity. However, there can
also be other mechanisms affecting the future labor market situation of a trainee.

Taking part in training might lower the person’s reservation wage, making the
person more likely to accept a work offer and thereby more likely to be employed.
However, being involved in a training program might lead to reduced job search
intensity. If this is the case, training can reduce the rate at which job offers arrive, thus
reducing employment opportunities. Still another mechanism at work is that a certificate
of a completed training course might act as a positive (negative) signal to potential
employers. Such persons can be perceived as more (less) ambitious and therefore more
(less) productive than other job-searchers.

Given the considerable resources spent on labor market training programs in
Sweden, it is not surprising that training programs have been subject to several research
efforts. Some authors have studied the enrolment in labor market training programs and
the choice set of the unemployed [Brinnds & Eriksson (1996), Eriksson (1997),
Melkersson (1999)]. A number of studies have used non-experimental methods to
evaluate the subsequent labor market performance of trainees. Some of these studies
have focused on particular groups. Examples include Edin (1988) who studied training
among workers displaced by a pulp plant closing in 1977, in a small town in the north
of Sweden; Ackum (1991) who studied persons aged 16-24 in Stockholm in 1981; and
Larsson (2000) who analyzed persons aged 20-24 who became unemployed during
1992 and 1993.

Still other studies have analyzed samples taken from the whole country and
without any narrow restrictions on the age of the trainee; this is the approach taken in
this paper. There are four previous studies, which in this aspect are similar to ours. First,
Bjorklund & Moffitt (1987) who distinguished between effects for the average and the
marginal participant. Using data from the second half of the 70s in which relatively few
trainees are found, the average effects were found to be positive while the marginal
impacts were found to be negative. Axelsson (1989) compared a sample of 900 persons
who completed labor market training programs in 1981 with various control groups.
Outcomes, one and two years after the training, were evaluated by several variables.
The results show programs to have a significant positive effect on annual earnings

amounting to about 20% in 1983.



Another study is Regnér (1993, 1997) where the research strategy is similar but
the samples larger and the econometric method of a later vintage. The study investigated
training that took place during 1989 and 1990. The results indicate that training did not
increase subsequent earnings of the trainee. This study also patterned AMS (1995) in
which persons who received training in 1992 and 1994 were investigated along with
control groups. It was found that subsequent earnings for the second cohort (as
measured half a year later) were positive, but were negative (although not significant),
for the first cohort (as measured two years after training).

Our study is inspired by the studies mentioned above but differs in a number of
aspects. First, we study three different training cohorts; people who received training
during the two-year periods of 1984 and 1985, 1987 and 1988, and 1990 and 1991. The
macroeconomic climate varied across these cohorts as the unemployment rate in
Sweden fell from a maximum of 3.5% in 1983, reached a minimum of 1.5% in 1989,
rose to 3.0% in 1991, and more or less exploded to 8.2% in 1993. Thus we are able to
investigate if the outcome of labor market training is affected by the macroeconomic
climate, hypothesizing that positive earning effects are easier to find when there is
excess demand.

Second, foreign-born persons make up a considerable proportion of all people in
labor training in Sweden. We consider this fact at the outset in the sampling process and
work with different samples for natives and foreign-born. This research strategy is also
motivated by the fact that immigrants often are enrolled in courses other than the
courses natives are enrolled in, a fact which provides a strong argument for working
with different samples of natives and foreigners.

We follow the three cohorts of trainees and their control groups for three years
after completed training. As the primary outcome variable we analyze annual earnings.
In the econometric strategy we follow Bjorklund and Moffitt (1987). We estimate a
switching regression model while allowing for unobserved heterogeneity with respect to
the reward on training. This allows us to investigate how the reward is distributed over
the individuals and their observed characteristics.

The rest of the paper is as follows: In the next section the theoretical framework is

laid out while the empirical specification and parameters of interest are discussed in



Section 3. The data is presented in Section 4. Section 5 presents and discusses the

results and in Section 6 we sum up the conclusions.

2 The economics of sorting

To discuss the economics of sorting, it is convenient to define two states (treatment and
no-treatment) with respect to the outcome variable of interest. We are interested in
earnings and the effect on earnings from training. Hence we define two earnings
equations representing the potential outcome in the post-training period for the
individual:

Y, = Xp, +U,

Y, =Xp, +U, @

A linear decomposition with an additively separable representation is assumed, X
being a vector of observables and U; and U, being mean zero unobservables of the
individual. Subscript 1 represents the potential earnings if the individual participate and
complete a training program and 0 the potential earnings if the individual choose not to
participate in a program. It is assumed that training takes place only once, during a fixed
period of time, and no other training has taken place or will take place in the future.
Assuming that the individual wishes to maximize the future earnings, the decision to

undergo treatment is made on the basis of a net reward function:

D*=Y -Y,-C=0a-C )

D* is a latent variable representing the net reward from training, C the cost
associated with training, and o the gross reward in terms of earnings. C can be thought
of as some non-earnings related considerations that are relevant to the decision to
undertake treatment such as tuition, stigma, distance to training center etc. When C = 0
the model coincides with the so-called Roy-Model (Roy, 1951) (Heckman and Honoré,
1990) where an individual’s decision to participate in training is a function of potential
earnings only.' In general, costs are relevant and include variables beside those included

in X, capturing differences in cost across individuals.

' This model also goes under the name the Neyman-Fisher-Cox-Roy-Quandt-Ruben model, especially at
the University of Chicago.



To specify the model further, we formalize the reward and the cost. A general
formulation of the model would allow for observed and unobserved heterogeneity in
both the rewards and costs associated with training. It is therefore natural to define
separate behavioral equations for rewards and costs both of which include observed and

unobserved components:

Reward: o =Zy + g, 3)
Cost: C=Wd+¢g 4)

The unobserved component of the reward equation (3) is defined as the difference
between the residuals of the state specific earnings equations (¢, = U; — Uy ) and from
(2), (3) and (4), the unobserved component of the decision function (D*) is the
difference between the unobserved components in (3) and (4) (¢ = g, - &). The full
model is now defined and we have access to three behavioral components. The
behavioral terms (U;, Uy, €) are assumed to be independent of the exogenous variables
in the model, with variances (sz, o%) and covariances (oy) for i,j = 1,0. The covariances
of the pairs (g, Uj), (¢, Up) are denoted o). and op.. The individual’s decision to
participate is based on perfect foresight of future net reward. That is if D* is positive the
individual will participate in training. In the opposite case, no training will take place
for the individual. Relaxing this assumption by assuming that only the expected value of
the net reward is known by the individual would not change the reduced form of the
decision rule, although & would not include U, and Us.

To discuss the economics of sorting into the two states we will refer to U; and Uj
as state-specific skills [Heckman and Honoré (1990), Vella et al. (1998)]. When o9 <0
the state-specific skills are negatively correlated and we have a comparative advantage
structure. That is, on average those who perform relatively well with the treatment will
perform relatively less well without the treatment. When c;¢ > 0 the state-specific skills
are positively correlated and we have a hierarchical structure, where on average those
individuals who perform well in one state, will also perform relatively well in the other
state. The conditional expectations of the unobserved components of the potential
earnings functions are of special interest. If E[U; |Z,W,D=i1, i=1,0] > 0, where D is an

indicator that takes the value 1 when training take place and 0 otherwise, we say that the



selection is positive. The conditional expectations of the state specific residuals can be

decomposed into two parts:

E[uy | z.w.D =1]=2 Ele| e > W5 - 2] (5)
O¢

E[Ug | 2.w.D=0]=" Elz| e < W5 - Zy] 6)
O¢

with c1; = (521 - 010 - O1c and oy = Gy - 620 - 00c. The expectations on the right hand
sides of (5) and (6) have fixed signs. In (5) the expectation is always positive and in (6)
it is always negative. With that in mind, it is the covariance that determines the sign of
the conditional expectations on the left. The signs cannot be determined from the
theoretical model and become therefore an empirical question. The sizes and signs of
G1e, O0s, and oy discussed above identify three different structures (Willis, 1986).

We consider the case where the unobserved cost component is irrelevant or
uncorrelated with the state skills (o). = 6o = O).2 The first structure is the positive
hierarchical sorting and rules when (521 >G> 620, which is equivalent with 6. > 0 and
Goe > 0. Those who receive training are those who are drawn from the upper portion of
the distribution of the potential earnings in state 1, while those who do not enter training
are those who are drawn from the lower portion of the distribution of the potential
earnings in state 0. In this state we have a positive selection into training and negative
selection into non-training.

The second structure is the negative hierarchical sorting and rules when 6% < o9
< 6%y which corresponds to o1, < 0 and oy, < 0. This is the opposite case of the previous
structure, which usually has little empirical importance.

The third structure is the non-hierarchical sorting which occurs when 021 > Glo
and 6%y > 1o which corresponds to 1. > 0 and oy, < 0. In this structure the sign of o
can be either positive or negative. The signs of the covariances between state and
selection imply a positive selection into both training and non-training. In general, this
case applies when o is sufficiently small or if the scopes of the state-specific skills are
about the same. The structure indicates that a person who enters state 1 would have had

a higher reward in doing so as opposed to the alternative, while those who enter state 0

* In the empirical analysis we impose the same assumption in order to simplify the estimation. Hence the
discussion is directly linked to the model that is estimated.



would be better off there as opposed to the alternative. This implies that the selection
makes the groups above average in their state specific outcome distribution. In general
the non-hierarchical sorting implies that there is more than one distinct ability factor and

that the direction of the ability bias is uncertain.

3 The empirical model specification

Most of the empirical literature on evaluating governmental training programs focuses
on mean effects and, in particular, on the mean direct effect of treatment on those who
receive training [Heckman et al. (1998)]. In this paper we use the standard index
sufficient method of the prototypical selection model formulated by Bjorklund and
Moffitt (1987) so that the individual reward from training can be identified, and allowed
to be unique for each individual [Heckman et. al. (1985,1986)]. This approach to the
selection problem allows for selection on unobservables, which is an important
motivation for the choice of estimator since selection into training to a large extent is
determined by the ambition of the unemployed.” Ambition is usually something that is
unobserved and finding a good instrument for it would require unique data that is not at
hand.

If we adopt the separability assumption mentioned earlier with a linear restriction

in the parameters we may form the observed Y:

Y =DY, + (1 - D)Y, (7

By inserting (1) into (8) we obtain

Y = XBo + D[X(B1 — Bo) + (U1 = Ug)] + Uy (8)

3 Eriksson (1997) carried out an informal telephone interview with Swedish officials and found that in the
contact between the administrator and unemployed individuals, ambition and motivation of the
unemployed were important for recruitment to a training program. Atgérdsunderskning (1998, AMV)
interviewed individuals who participated in a program in 1997. This survey showed that 60% of the
participants took the initiative to participate in the training program (i.e., by getting informed about
different courses and programs from ring binders, billboards, and computer terminals available at the
unemployment office). The administrator’s role is more important for foreign-born (non-Nordic) people
in their decision to participate.



This gives us the two regimes switching regression model (Quandt, 1972). The
term multiplying D is the gain from the program where D is the observed binary
analogue of the latent continuous variable D*. The gain has two components. The first
component, X(B; — o), is the gain from the average person with characteristics X in the
population. This term is the so-called experimental treatment average, and would be the
treatment effect in case of a social experiment [(Heckman et. al 1996), (Heckman,
1990)]. Typically this parameter is of limited interest in policy analysis since it
constitutes the average gain for a person taken randomly from the population, which is a
group that doesn’t coincide with the target population of labor market programs. The
second component, U; — Uy, is the idiosyncratic gain from a particular person. This
component will be zero if agents do not know their gain or do not act on it. The best
forecast would then be zero and no additional effect due to self-selection would be
present. This two-component effect is non-standard in conventional econometrics since
it combines the “structural” effect, X(B; — o), with a stochastic effect, the change in the
unobservables, U; — Uy. With this set-up we can construct three parameters that usually
are estimated in the literature. The effect of the treatment on the treated (TOT), the

effect of the treatment on the non-treated (TUT) and the average treatment effect (ATE)

respectively:
E[Y1-Yo | X,D=1]1=X(B:1 —Bo)+ E[U; — Uy | X, D =1] )
E[Y1-Yo|X,D=0]=X(B1—Po)+ E[Ui —Up| X, D=0] (10)

E[Y1 - Yo | X] = X(B1 - Bo) + E[U; — Up | X] (11)

All three estimators give the same results when E[U; — Uy | X, D | = E[U; — Uy | X] = 0.
This can happen only if U; = Uj or if agents either do not know U; — U, or do not act on
it. If they are the same it means that a change in one state will result in the exact same
change for the individual in the other state. This implies that when we condition the
difference on X, everyone with the same X has exactly the same treatment effect. We
think this is an unnecessary restrictive assumption and therefore allow for idiosyncratic

gain in the model.



3.1 The random coefficient model

In order to account for the unobserved heterogeneity, one needs to make a distributional
assumption for the idiosyncratic gain. If no such assumption is made, the individual
gain will not be identified and only the mean sum of the two components could be
estimated. We separate the reward from training from the cost of training. The selection
rule then says that when the reward exceeds the cost, the individual chooses to

participate in training. Formally we may express the model in the following way:

Y=X+a+U when D =1 (12)
Y=Xp + U when D=0
Reward: a =Zy+ ¢ (13)
Cost: C=Wo (14)
. 1 iff D*=a-C>0
The selection rule: D = (15)
0 iff D*¥*=a-C<0

Each regime is allowed to have its own error term with a separate variance, and
free correlation between the choice equation and the two regimes. We do not allow for
any unobserved heterogeneity with respect to cost, primarily to decrease the complexity
of the model, but also since our focus is on the heterogeneity to rewards.* In this paper
we will estimate a random coefficient model using maximum likelihood technique.” We

therefore define the following likelihood function:®
L=[Ple+u,e>Wd-2y]]"[ Plu,e < W8-2y]] " (16)

Few identifying restrictions have been applied. One important restriction is the

parameters in the reward equation. In order to identify the variance of the reward we

* Bjorklund and Moffitt (1987) estimate this model allowing for unobserved heterogeneity with respect to
cost as well. When they tested if this contributed to the model they received insignificant test results
indicating that the unobserved cost components have a minor importance in the model.

> The distributional assumption made for the likelihood function is that U and & have a bivariate normal
distribution. But the residuals for the two earnings equations are defined differently dependent on D.
When D=1, U; = ¢ + U, and when D=0, Uy=U. This implies that we implicitly have defined a trivariate
normal density with U;, Uy, and . We can therefore indirectly derive the elements of the tri-variate
covariance matrix.

% The exact definition of the likelihood function is described in Appendix.
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have normalized y = 1, in the selection equation while allowing it to be unrestricted in
the wage equation. This works if we have at least one variable in Z that is not in W.
This model does not formally require an exclusion restriction between the selection
equation and the earnings equation. That the exclusion restriction can be useful in this
case is shown by Monte Carlo studies finding that the estimator performs poorly when
exclusion restrictions are not imposed.” No other restrictions need to be imposed. The

treatment on the treated is therefore defined as

Elo | D=1,Zy,Wd]=Zy +o:E[e|e>-Zy+ Wd ] (17)

The variable specifications pertaining to the different equations are important. The
variables explaining the outcome equation are standard, namely age, gender and
education. The ambition has been to have the specification as parsimonious as possible
yet including what is relevant, and accessible. The reward to training is explained by the
same observed factors as in the outcome equation. We find no reason to include
anything there that was not in the earnings equation. The cost equation is more
complicated. It should include non-earnings related factors such as preferences and
foregone income etc, which are not included in our data set. It could be argued that
ability to learn decreases by age and therefore induces negative preferences for training.
Preference towards training might also differ between genders, in the sense that women
and men respond differently to training. Distance to the training center is another factor
that might induce a cost. Living in a big city region might therefore create the feeling of
being closer to the training center then living elsewhere.

Heckman et al (1999) argue that this model emphasizes changes in the
opportunity costs, i.e., foregone earnings, as the major determinant of participation in
training programs. They show evidence that suggests that changes in labor force status
predict participation in programs. We therefore include number of days of
unemployment the year before training as a factor. The variables used as exclusion
restrictions are big-city region and previous unemployment. Intuitively we feel that

distance to training center is correlated with the selection process while not correlated

"It is important, however, that the instrument that constitutes the exclusion restriction is good in the sense
that it is correlated with the selection process but uncorrelated with the outcome variable. It can be hard to
find good instruments unless one specially designs a survey for this purpose.
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with the outcome variable. In the same way we are convinced that earlier
unemployment situation is correlated with the selection process, and we have evidence
mentioned above that such is the case in the US. In the data section it will be apparent
that we have a pre-training dip in earnings in Sweden, which therefore further confirms
the relevance of the variable in our case.

The foreign-born group has an extended variable specification in both the
earnings and the reward equation. Number of years in the country and country of origin
play an important role in the determination of the individual’s success in the labor
market and therefore also on the reward and earnings of participating in a training
program. We have therefore included such variables to control for any observed

differences related to those factors.

4 Data

Descriptive statistics presented in Tables 1a and 1b show that the treatment group for
the 1984-85 cohorts consists of 495 natives and 982 foreign-born. This corresponds to a
population in training programs in Sweden of 59,320 persons for these years. The
1987/88 and 1990/91 samples of trainees are of similar sizes and correspond to
populations in training programs of 61,420 and 57,410, respectively.

Tables 1-3 show that the gender composition among people in training programs
is relatively even for all cohorts. However, in the reference group, the proportion of
females is higher than 50% and a high proportion of females is particularly evident
among natives. Although there is a variation in age among the trainees, the majority (or
nearly the majority) are in the interval 26 to 45 years with a mean of around 30 years for
natives and slightly higher for foreign-born. The foreign-born trainees and their
comparison groups are more concentrated to the larger cities than their native
counterparts. Few trainees have post-secondary education. Looking at immigrant
specific variables, it can be seen that about half of the foreign-born trainees in the two
first cohorts have lived in Sweden for more than a decade, while many foreign-born
trainees in the third cohort are recent arrivals. Across the cohorts of foreign born there is
also a shift in region of birth. People born in other Nordic countries make up a
considerable proportion of the trainees in the first cohort while a large portion of people

born in countries outside Europe makes up the last cohort of trainees.
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Table 1a Descriptive statistics for the 1984/85 Swedish-born cohort

Trainees Non-trainees
Men Women Men Women
Observations 219 271 852 1156
Age (mean) 30.15 31.87 29.98 30.32
20-25(%) 37 36 44 44
26-45(%) 54 55 46 45
46-55(%) 8 9 10 11
Region (Big city) (%) 32 28 27 23
Married (%) 19 39 19 36
Children 0-6 year (%) 12 25 12 23
Children 7-12 year (%) 8 24 9 16
Education (%)
Primary 27 40 50 52
Secondary 58 50 46 37
Post secondary 15 10 4 11
Unemployed last year (days) 25 18 30 22

Table 1b Descriptive statistics for the 1984/85 foreign-born cohort

Trainees Non-trainees
Men Women Men Women

Observations 487 495 907 1007
Age (mean) 33.14 32.73 34.12 33.64

20-25(%) 22 26 20 26

26-45(%) 68 63 65 59

46-55(%) 9 11 15 15
Region (Big city) (%) 54 55 20 39
Married (%) 42 58 38 54
Children 0-6 (%) 22 38 21 34
Children 7-12 (%) 15 27 14 26
Education (%)

Primary 46 55 61 61

Secondary 49 39 36 31

Post secondary 3 6 6 8
Unemployed last year (days) 19 13 30 27
Number of years in the country (%)

0-5 27 33 11 8

6-10 20 18 28 22

11- 53 48 61 70
Region of birth (%)

Nordic 40 41 45 60

Northern Europe 9 8 9 9

Eastern Europe 6 15 7 9

Southern Europe 15 9 16 11

Middle East 16 8 14 6

Rest of the world 14 17 9 6
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Table 2a Descriptive statistics for the 1987/88 Swedish-born cohort

Trainees Non-trainees
Men Women Men Women
Observations 220 298 783 1183
Age (mean) 30.42 32.05 30.97 30.98
20-25 (%) 41 38 38 40
26-45 (%) 49 50 51 49
46-55 (%) 10 12 11 11
Region (Big city) (%) 22 21 21 22
Married (%) 15 35 19 32
Children 0-6 year (%) 9 24 12 26
Children 7-12 year (%) 7 23 8 15
Education (%)
Primary 28 31 44 50
Secondary 62 46 50 37
Post secondary 10 23 6 13
Unemployed last year (days) 17 11 29 25

Table 2b Descriptive statistics for the1987/88 foreign-born cohort

Trainees Non-trainees
Men Women Men Women

Observations 514 448 937 1013
Age (mean) (%) 33.23 34.00 34.96 34.14

20-25 (%) 23 20 17 22

26-45 (%) 66 66 69 65

46-55 (%) 11 14 15 14
Region (Big city) (%) 53 46 45 37
Married (%) 39 50 37 51
Children 0-6 (%) 20 34 20 37
Children 7-12 (%) 13 31 13 26
Education (%)

Primary 36 43 57 54

Secondary 57 45 38 35

Post secondary 8 13 4 10
Unemployed last year (days) 16 15 32 30
Number of years in the country (%)

0-5 36 26 11 8

6-10 16 21 25 23

11- 48 52 64 69
Region of birth (%)

Nordic 33 44 41 57

Northern Europe 5 8 8 9

Eastern Europe 9 17 10 11

Southern Europe 10 7 11 9

Middle East 26 8 17 6

Rest of the world 16 16 13 9
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Table 3a Descriptive statistics for the 1990/91 Swedish-born cohort

Trainees Non-trainees
Men Women Men Women
Observations 231 246 683 956
Age (mean) 31.14 33.71 31.58 32.63
20-25 (%) 40 28 35 30
26-45 (%) 48 54 52 55
46-55 (%) 13 17 13 15
Region (city) (%) 20 28 25 26
Married (%) 22 42 23 37
Children 0-6 year (%) 15 26 11 26
Children 7-12 year (%) 6 24 7 15
Education (%)
Primary 35 39 30 28
Secondary 55 54 56 56
Post secondary 10 7 14 16
Unemployed last year (days) 11 10 17 15

Table 3b Descriptive statistics for the 1990/91 foreign born cohort

Trainees Non-trainees
Men Women Men Women

Observations 467 504 990 937
Age (mean) 33.68 34.22 34.97 34.97

20-25 (%) 17 19 16 16

26-45 (%) 72 69 68 68

46-55 (%) 10 12 15 15
Region (Big city) (%) 44 43 52 42
Married (%) 50 60 39 55
Children 0-6 (%) 29 35 21 34
Children 7-12 (%) 19 31 14 26
Education (%)

Primary 74 73 50 47

Secondary 23 23 38 40

Post secondary 3 3 11 13
Unemployed last year (days) 9 8 19 15
Number of years in the country (%)

0-5 52 45 20 16

6-10 16 15 19 17

11- 32 18 61 67
Region of birth (%)

Nordic 20 29 35 46

North Europe 4 6 8 9

East Europe 8 14 7 11

South Europe 6 6 11 7

Middle East 38 22 25 12

Rest of the world 23 23 13 14
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Earnings is our outcome variable, and it consists of incomes from employment
and self-employment and is measured on an annual basis. This means that our outcome
variable captures wage effects of training as well as effects on number of hours worked.
We follow trainees and their counterfactuals during a period of three years before
training until three years after training.

Figure 1 shows for all cohorts, natives and foreign-born, how mean earnings have
developed for trainees as well as for the comparison group. With the exception of the
period of training, the curves for the treatment group and the comparison group rise
until the beginning of the 90s after which they decrease. This reflects the general
development of real earnings in the Swedish economy during the period under study.

The curves for trainees and non-trainees among natives start at approximately the
same level. The curve for trainees then decreases during the period of training, and after
the completion of the training period returns to approximately the same level as for the
non-trainees. This makes us suspect that the average training reward for natives cannot
be large. Turning to foreign-born the situation is somewhat different. Trainees have
considerably lower earnings than non-trainees before training, and reach approximately
the same level after training. This makes us suspect that the average reward for foreign-
born trainees is positive. Figure 1 also indicates the presence of Ashenfelter’s dip in the
pre-training earnings (Ashenfelter, 1978), which therefore leads us to believe that
employment status before training could work as an indicator for selection into training.
The exception is the third cohort of the foreign-born people who do not dip or start their
dip much earlier before the observation window. This situation is partly explained by
the large number of newly arrived immigrants that apparently had little or no earnings

before training.
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5 Results

The estimates of the random coefficient model showing the treatment effect on earnings
one year after the training are reported in Tables 4 and 5. Some comments can be made.
Starting with the earnings equation, there is hardly a pattern of coefficients being large
and estimated with small standard errors in any of the six samples. However, being
male not surprisingly is associated with larger earnings among natives in the first two
cohorts, and college education appears to yield substantially higher earnings in the third
cohort for natives as well as foreign-born. One can also observe among immigrants that
certain effects of origin are significant. For example in all cases, coefficients for
variables measuring origin from the Middle East and "the rest of the world",
respectively, (not in another Nordic country) are negative and estimated with a
relatively small standard error.

Looking at the estimates of the reward equation, it can be noted that in many cases
belonging to the youngest category (20-25) is associated with lower rewards than
belonging to any other age category. In most cases the coefficient for the gender
variable is not significant, with the third cohort natives having a positive sign for males
as the exception. There is a pattern of education higher than primary school leading to
larger rewards in most cases. Looking at variables specific to foreign-born, there is a
pattern of a residency period longer than five years leading to larger rewards than a
shorter residency. Further, rewards for originating from a country other than a Nordic

country is generally positive and estimated with a relatively small standard error.
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Table 4 Model estimates for the random coefficient model one year after training®

Swedish-born Foreign-born
Cohort 1 Cohort 2 Cohort 3 | Cohort 1 Cohort 2 Cohort 3
Earnings
Constant 4.431%* 4.488* 4.360%* 4.302% 4.507* 4.189%
(0.028) (0.030) (0.057) (0.074) (0.069) (0.083)
Age (26-45) 0.018 0.074* 0.005 -0.018 0.130* 0.025
(0.029) (0.030) (0.060) (0.037) (0.041) (0.058)
Age (46-55) 0.015 0.147* 0.019 0.071 0.128* 0.015
(0.045) (0.046) (0.067) (0.059) (0.055) (0.078)
Male 0.194* 0.185* -0.050 0.126* 0.079* -0.056
(0.027) (0.029) (0.041) (0.038) (0.033) (0.045)
High school 0.047 0.059 0.034 -0.020 0.022 -0.019
(0.030) (0.031) (0.048) (0.040) (0.035) (0.051)
College 0.100* 0.088* 0.251* 0.035 0.077 0.428*
(0.051) (0.048) (0.064) (0.079) (0.062) (0.071)
Reward
Constant -2.182%* -1.564* -2.755% -2.492%* -2.531* -2.998*
(0.131) (0.135) (0.414) (0.147) (0.154) (0.213)
Age (26-45) 0.350%* 0.021 0.459 0.346* 0.138* 0.400*
(0.068) (0.088) (0.489) (0.078) (0.071) (0.093)
Age (46-55) 0.687* 0.112 0.515% 0.267 0.141 0.512%
(0.148) (0.130) (0.218) (0.141) (0.134) (0.201)
Male 0.003 0.101 0.405* 0.103 0.128 -0.131
(0.094) (0.086) (0.147) (0.093) (0.086) (0.126)
High school 0.789* 0.599* 0.763* 0.749%* 0.681* 1.073*
(0.083) (0.078) (0.111) 0.077) (0.070) (0.129)
College 0.757* 0.661%* 0.769%* 0.773* 0.714%* 0.190
(0.128) (0.107) (0.199) (0.161) (0.120) (0.257)
Cost
Constant 0.830 -0.427 -0.293 0.526 0.334 0.989
(0.640) (0.534) (0.550) (1.599) (0.629) (1.154)
Age 0.128* 0.198* 0.243 0.182* 0.205* 0.167*
(0.040) (0.032) (0.335) (0.097) (0.038) (0.069)
Age? -0.001%* -0.002* -0.003 -0.002 -0.002* -0.001*
(0.001) (0.001) (0.004) (0.001) (0.001) (0.001)
Male 0.995%* 0.964* 0.719%* 1.059%* 0.890* 1.158*
(0.077) (0.071) (0.123) (0.083) (0.079) (0.118)
City -0.025 0.014 0.032 -0.087 -0.060 0.235%
(0.070) (0.069) (0.1074) (0.066) (0.061) (0.089)
Unemployed 0.002* 0.004* -0.0005 0.005* 0.005* 0.008*
last year (days) (0.001) (0.001) (0.0014) (0.0008) (0.001) (0.001)
Variance
% 1.640%* 1.400* 3.093* 2.919% 2.594% 6.115%
(0.142) (0.126) (0.432) 0.172) (0.155) (0.392)
% 0.352%* 0.395% 0.641%* 0.656* 0.531* 1.002*
(0.015) (0.017) (0.038) (0.034) (0.027) (0.051)
G -0.233* -0.324* -0.502* -0.714* -0.611* -1.306*
(0.045) (0.039) (0.095) (0.069) (0.059) (0.127)
Log-likelihood -3713.78 -3774.10 -3899.41 -5421.69 -5274.48 -6118.63
L-L No Cost’ -3791.11 -3857.58 -4022.17 -5558.68 -5410.24 -6210.72
Chi-Squared 154.66 166.96 245.52 273.98 271.52 184.18
L-L No Reward -3771.44 -3779.79 -4027.08 -5522.81 -5382.85 -6184.29
Chi-Squared 115.32 11.38 255.34 202.24 216.74 131.32

Note: * significant at the 10% level. Standard errors are reported within parentheses

¥ The table presents the estimates for the first year after training for each cohort. The estimates for the
consecutive years (i.e., the second and the third years) can be found Tables A2 and A3a-b in Appendix.

? L-L No Cost and L-L No Reward represent the log likelihood function value when estimating the model
excluding observed heterogeneity in the cost and reward equation (except for a constant). The critical
value on a 5% confidence level for a Chi-Squared distribution with 5 degrees of freedom is 11.07.
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Table 5 Model estimate for random coefficient model one year after the training —
extended variable specification for foreign-born"

Cohort 1 Cohort 2 Cohort 3

Variables Parameter Standard err. Parameter Standard err. Parameter Standard err.
Years in Sweden Earnings

6-10 -0.065 0.070 -0.114* 0.064 -0.092 0.074
11- 0.031 0.066 -0.020 0.058 -0.048 0.064
Origin
Northern E. | -0.029 0.065 -0.168* 0.059 -0.120* 0.082
Eastern E. -0.099 0.069 -0.267* 0.056 -0.224* 0.078
Southern E. | -0.287* 0.057 -0.306* 0.057 -0.061 0.079
Middle East | -0.130* 0.065 -0.402* 0.057 -0.417* 0.065
Other -0.260* 0.075 -0.209* 0.058 -0.284* 0.070
Years in Sweden Reward

6-10 0.681* 0.117 0.578* 0.108 0.398* 0.148
11- 0.504* 0.104 0.631% 0.095 0.135 0.137
Origin
Northern E. | 0.569* 0.144 0.510% 0.144 0.674* 0.224
Eastern E. 0.714* 0.133 0.770* 0.113 0.915* 0.173
Southern E. | 0.724* 0.117 0.855* 0.125 0.500% 0.208
Middle East | 0.489* 0.127 0.774* 0.119 0.833* 0.149
Other 0.730% 0.125 0.719* 0.108 0.857* 0.152

Note: 0-5 years represents the reference category for years in Sweden, and Nordic countries represent the
reference group for the origin.

In the cost equation the estimated age coefficients generally imply that costs
increase with age, but at a decreasing pace. The cost for a male is always positive. With
only one exception, the coefficient indicating the number of days in unemployment the
year before training is positive and large in relation to its standard error. This is opposite
of what we would expect, since it is more reasonable to think that a longer
unemployment period would increase the probability of going into a program. What we
see here might be a sign of cream skimming in the sense that those most likely to
receive an employment after the training are selected into the program, with the believe
that longer unemployment periods reduce the employment probability. The two
variables that represent the exclusion restriction (city region and days of unemployment
last year) have different effects on the selection process. Living in a city region

representing the distance to the training center has no effect during good economic

' When estimating the models with the foreign-born we extend the variable specification in the earnings
and the reward equation, because we believe that time in the country and place of origin are important
determinants in the selection effect as well as in the outcome equation. The estimates belong to the results
in Table 4 and are separated only to simplify up the presentation.
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climates, while it has some effect during a recession for the foreign-born people in the
third cohort.

The third cohort is somewhat different in structure compared to the other cohorts
since Sweden was faced with a wave of immigrants that to some extent became a target
population for the labor market program, since the immigrants’ situation on the labor
market was difficult. Groups of people among the foreign-born participated in programs
that were of preparatory nature such as language courses, and most often the groups
were clustered in city regions. That might be one reason for the positive and significant
effect received for the third cohort. The second variable measured as number of days of
unemployment the year before treatment is significant over the cohorts and groups.'’
The Swedish-born in the third cohort provides an exception.

At the bottom of Table 4 we present the log-likelihood values for specifications
where observed heterogeneity with respect to cost and reward are disregarded and set to
zero (except for a constant), one at a time. We observe that a likelihood ratio test would
reject the null hypothesis (on a 5% significance level) that the observed cost or observed
reward heterogeneity had no influence on the model. That is a justification of the
statement that heterogeneity in rewards is important to control for. For the foreign-born
group it is even more important, since they are more heterogeneous then the Swedish-
born group.

The central interest of this study is on treatment-effects using earnings as the
outcome variable; these are reported in Table 6 as well as illustrated in Figure 2. There
are several findings to comment on. We have positive rewards for a majority (or nearly
a majority) of the treated between the first two cohorts, as well as in some cases for the
third cohort. Comparing results cross cohorts we find that foreign-born in the third
cohort as measured shortly after training, clearly stand out. Only a small proportion of
the treated have positive treatment effects one and two years after completed training.
However, the proportion was slightly over 50% three years after completed training.
The results thus clearly suggest that a deteriorating labor market worsens the prospects

for trainees. This comes as no surprise and has been shown in administrative follow-up

"' Number of days of unemployment the year before training is based on the amount of unemployment
compensation (Ul or CA) an individual received the year before training. Hence, the variable is an
estimate that is based on what an average individual received in compensation per day, which therefore
might be exposed to some bias.
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studies (See Ds 2000:38, p 195). However, our results indicate that such an effect is

limited to foreign-born trainees and to the first two years after training.

Table 6a Treatment on the treated effects for 1984/85-year cohort (standard deviation in
parentheses)

Year Mean effect/Swedish P(A>0)* Mean effect/foreign P(A>0)
1986 (-(()).'10 8287) 38 (g:g?g) 37
1987 (8:}(6)(1)) 74 (gé%) 83
1988 (g:(l)gg) > (g:gg) 66

* Share with positive reward expressed in percentage.

Table 6b Treatment on the treated effects for 1987/88-year cohort (standard deviation

in parentheses)

Year Mean effect/Swedish P(A>0) Mean effect/foreign P(A>0)
1989 017 o8 0.240) o8
1990 (g:(l)g) >6 (gé?g) 82
1991 (g: 32) 80 (83421(3)) 93

Table 6¢ Treatment on the treated effects for 1990/91-year cohort (standard deviation in

parentheses)
Year Mean effect/Swedish P(A>0) Mean effect/foreign P(A>0)
1992 (g:géi) > (_(?.f;g;) 18
1993 0300 50 031 6
1994 (_85)98;) 39 (32(3)2(1)) 39

The structure and composition of the foreign-born group changes dramatically

during the beginning of the 90’s. Sweden received a large group of immigrants that did
not speak Swedish. The labor market programs offer two kinds of courses. The first is
of a preparatory nature and the second is of a vocational nature. The relation between

the two changes over time due to an increasing number of foreigners taking language
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courses. In 1991 around 60% of the foreign-born trainees were in non-vocational
courses not designed to increase the probability of employment but. Rather, to prepare
for further training (Regnér, 1997). This obviously has some effect on the reward to
training since the control group consists of unemployed individuals not taking part in
training and, therefore, available to participate in labor market activities. We believe
that is the major cause of the discrepancy between trainees and non-trainees for the
foreign-born group in the third cohort in Figure 2.

As was conjectured from inspecting Figure 1, the estimated mean effect of
training for foreign-born belonging to the first two cohorts is positive and in most cases

larger than for natives. However, the standard errors are also large.
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Figure 2b Reward dispersion for 1987/1988-year cohort on log earnings
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Figure 2¢ Reward dispersion for 1990/1991-year cohort on log earnings

12 Box-plot explanation: the line in the middle of the box represents the median or 50" percentile of the
data. The box extends from the 25™ percentile to the 75" percentile, the so-called interquartile range. The
lines emerging from the box extend to the upper and lower adjacent values which is defined as plus minus
1.5 times the interquartile range.
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Table 7a Characteristics for the lower 25™ percentile and upper 75" percentile of the
reward distribution, for the 1984/1985-year cohort over the observation period for
Swedish-born participants

1986 1987 1988

Variables 25th 75th 25th 75th 25th 75th
Age groups (%)

20-25 50.8 13.0 56.0 15.3 28.7 323

26-45 49.2 43.1 43.2 52.4 71.3 37.9

46-55 0.0 43.9 0.8 323 0.0 29.8
Education (%)

Primary 79.2 22.0 64.8 16.1 86.9 6.5

Secondary 16.7 67.5 33.6 62.1 13.1 49.2

Post Secondary 4.2 10.6 1.6 21.8 0.0 44 .4
Gender (male) (%) 433 423 17.6 69.3 36.1 52.4
Married (%) 15.0 44.7 21.6 34.7 28.7 34.6
Number of children age 0-6 (%) 20.8 8.9 26.4 8.1 25.4 14.5
Number of children age 7-12(%) 11.7 11.4 13.6 12.1 18.9 12.1
Unemployed last year (%) 10.1 66.1 9.3 71.3 9.2 65.2
Number of days in training (days) 99.4 101.2 103.9 102.4 108.5 108.1

Table 7b Characteristics for the lower 25" percentile and upper 75" percentile of the
reward distribution, for the 1984/1985-year cohort over the observation period for
foreign-born participants

1986 1987 1988

Variables 25th 75th 25" 75th 25th 75th
Age groups (%)

20-25 47.8 7.8 48.8 7.8 22.9 19.1

26-45 45.7 77.0 41.1 79.6 68.6 65.0

46-55 6.5 15.2 10.2 12.7 8.6 15.6
Education (%)

Primary 88.2 15.2 79.2 229 90.6 11.0

Secondary 11.4 76.6 14.2 73.1 2.4 84.9

Post Secondary 0.4 8.2 6.5 4.1 6.9 4.1
Gender (male) 28.2 63.9 31.3 62.4 46.9 533
Married (%) 46.1 58.6 45.5 60.0 45.7 56.5
Unemployed last year (%) 3.9 60.7 2.88 63.1 1.7 59.5
Number of days in training 124.3 142.9 119.1 146.5 132.5 149.7
0-5 years in the country (%) 453 11.4 48.7 8.9 56.3 8.5
6-10years in the country (%) 6.9 33.6 7.3 343 8.5 30.8
More then 10 years (%) 47.7 54.9 43.9 56.7 35.1 60.5
Nordic country (%) 54.7 20.9 55.7 18.7 54.3 17.8
Northern Europe (%) 6.9 9.0 6.9 8.5 8.5 10.1
Eastern Europe (%) 2.9 19.7 1.6 21.2 0.0 27.6
Southern Europe (%) 4.1 22.1 2.4 26.1 4.9 19.9
Middle East (%) 21.2 8.2 21.9 7.3 13.4 12.6
Rest of the world (%) 10.2 20.1 11.4 17.9 18.7 11.7
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Table 7¢ Characteristics for the lower 25" percentile and upper 75% percentile of the
reward distribution, for the 1987/1988-year cohort over the observation period for
Swedish-born participants

1989 1990 1991

Variables 25th 75th 25th 75th 25th 75th
Age groups (%)

20-25 13.3 79.2 24.0 70.9 38.2 48.1

26-45 71.8 17.7 66.7 21.3 53.9 37.9

46-55 14.8 3.1 9.3 7.6 7.8 13.9
Education (%)

Primary 19.5 34.6 22.5 26.7 44.5 12.4

Secondary 64.1 50.7 68.9 49.6 39.8 75.9

Post Secondary 16.4 14.6 8.5 23.6 15.6 11.6
Gender (male) (%) 32.0 56.9 53.4 39.7 20.3 70.5
Married (%) 27.3 10.7 20.2 15.3 20.3 21.7
Number of children age 0-6 (%) 28.1 17.6 24.8 18.3 21.8 14.7
Number of children age 7-12(%) |[17.2 4.6 10.1 8.4 14.8 13.9
Unemployed last year (%) 2.7 39.8 1.5 41.3 1.0 42.5
Number of days in training (days) | 146.5 114.2 131.7 136.7 121.9 129.7

Table 7d Characteristics for the lower 25" percentile and upper 75" percentile of the
reward distribution, for the 1987/1988-year cohort over the observation period for
foreign-born participants

1989 1990 1991

Variables 25th 75th 25th 75th 25th 75"
Age groups (%)

20-25 27.5 13.3 32.5 12.4 30.7 15.4

26-45 65.4 65.8 57.9 70.9 58.9 67.5

46-55 7.1 20.8 9.6 16.5 10.4 17.1
Education (%)

Primary 72.5 15.8 61.6 13.2 71.3 5.0

Secondary 233 72.9 32.1 75.1 18.6 85.8

Post Secondary 4.2 11.3 6.3 11.6 9.9 9.2
Gender (male) (%) 383 67.9 40.0 70.1 40.2 70.4
Married (%) 40.0 47.5 35.8 49.7 34.0 48.7
Number of children age 0-6 (%) 32.5 20.8 33.7 25.7 28.2 24.1
Number of children age 7-12 (%) 18.3 20.4 16.6 22.4 19.5 23.7
Percentage unemployed last year (%) | 2.2 41.0 2.2 41.2 2.9 37.9
Number of days in training (%) 115.6 158.2 122.6 153.2 115.8 175.8
0 -5 years in the country (%) 479 11.6 47.1 12.0 24.8 30.0
6-10years in the country (%) 14.2 27.1 12.9 29.8 20.7 23.7
More then 10 years (%) 37.9 61.2 40.0 58.1 54.3 46.2
Nordic country (%) 55.8 11.6 57.9 11.6 65.5 10.0
Northern Europe (%) 9.2 2.9 2.5 10.7 4.1 6.7
Eastern Europe (%) 6.3 20.8 6.5 19.5 10.4 14.5
Southern Europe (%) 1.3 24.2 2.9 17.8 2.9 17.1
Middle East (%) 13.7 20.8 9.5 25.3 6.2 31.6
Rest of the world (%) 13.7 19.6 20.8 14.9 10.7 20.0
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Table 7e Characteristics for the lower 25 percentile and upper 75% percentile of the
reward distribution, for the 1990/1991-year cohort over the observation period for

foreign-born participants

1992 1993 1994
25th  75th 25th 75th 25th 75th
Age groups (%)
20-25 57.2 18.5 65.5 9.2 52.9 20.6
26-45 19.6 70.5 21.0 74.7 23.5 70.2
46-55 23.1 10.9 134 15.9 23.5 9.1
Education (%)
Primary 82.1 0 57.1 2.5 70.5 0.8
Secondary 13.6 75.6 9.2 97.4 0.0 99.1
Post Secondary 4.3 24.3 33.6 0.0 29.4 0.0
Gender (male) (%) 15.4 85.7 20.1 64.7 19.3 73.5
Married (%) 30.7 33.6 20.1 353 27.7 314
Number of children age 0-6 (%) 18.8 21.8 17.6 19.3 18.4 18.1
Number of children age 7-12 (%) 9.4 14.2 6.7 19.3 6.7 15.7
Percentage unemployed last year (%) | 9.0 11.6 3.0 18.2 23 18.7
Number of days in training (days) 107.7 132.1 1157 1243 120.1 126.6

Table 7f Characteristics for the lower 25™ percentile and upper 75" percentile of the
reward distribution, for the 1990/1991-year cohort over the observation period for

foreign-born participants

1992 1993 1994
25th 75th 25th 75th 25th 75th

Age groups (%)

20-25 40.2 13.6 35.5 5.7 27.2 7.3

26-45 46.5 69.5 53.7 78.5 55.7 84.8

46-55 13.3 16.8 10.7 15.7 16.9 7.7
Education (%)

Primary 80.1 6.9 61.9 27.6 51.6 34.8

Secondary 2.9 92.5 4.5 72.3 13.6 65.2

Post Secondary 17.0 0.4 334 0.0 34.7 0.0
Gender (male) (%) 43.9 57.2 51.6 46.2 37.1 57.3
Married (%) 36.5 61.3 42.1 61.9 421 64.3
Number of children age 0-6 (%) | 20.7 36.2 26.4 37.6 22.7 37.7
Number of children age 7-12(%) | 17.8 25.1 15.2 28.9 19.4 30.3
Unemployed last year (%) 4.0 16.3 2.0 20.4 33 17.2
Number of days in training (days) | 128.8 157.2 157.1 140.3 136.7 159.7
0-5 years in the country (%) 31.5 50.6 57.4 29.3 322 53.2
6-10years in the country (%) 7.8 23.4 7.0 31.4 10.3 22.9
More then 10 years (%) 60.5 25.9 35.5 39.2 57.4 23.7
Nordic country (%) 59.7 53 47.9 4.9 69.4 0.0
Northern Europe (%) 4.5 6.2 3.7 4.9 2.5 0.8
Eastern Europe (%) 2.1 20.2 4.1 23.9 3.7 31.1
Southern Europe (%) 12.0 7.8 2.5 10.3 4.1 1.6
Middle East (%) 13.2 333 26.4 30.1 13.2 25.8
Rest of the world (%) 8.3 27.2 15.3 25.6 7.0 40.5
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In order to summarize the information we have also constructed Table 8. The idea
for this table is to count the number of the six samples defined by cohort and country of
origin where there are consistent indications of a low respectively high position in the
reward distribution. There is also one column for indications of the position in the
reward distribution being non-conclusive. When discussing the results we will start

from the information in Table 8 and when motivated, also refer to those in Table 7.

Table 8 Summary of results reported in Table 4

Subgroup Consistent indications of Not conclusive Consistent indication of a
a low position in the high position in the
reward distribution reward distribution

Number of Indications

Age of the person

20-25 0 1

26-45 1 2 3

46-55 0 5 1

Education of the person

Primary 5 1 0

Secondary 0 1 5

Post secondary 2 3 1

Male 0 0 6

Married 0 2 4

Variables specific to native-born

Number of children aged 1 2 0

0-6

Number of children 0 3 0

Aged 7-12

Variables specific to foreign-born

0-5 years in the country 2 1 0

6-10 years in the country 0 1 2

More than 10 years in the 1 0 2

country

Originating from

A Nordic country 3 0 0

Northern Europe 0 3 0

Eastern Europe 0 0 3

Southern Europe 0 1 2

Middle East 0 1 2

Rest of the world 0 2 1

Note: To be classified as having a consistently high (low) position it is required that the percentage in the
75™ percentile differs from the one in the 25" percentile by on average 10 percentage units per year and
that a difference of at least 10 percentage units is observed for no less than two years.

Starting with age, there are clear signs of the youngest persons being located in
the low position of the reward distribution. The only exception to this is found among
the second cohort of Swedish-born; persons who terminated training when the labor

market prospects became more favorable. There is much less structure as regards the
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location of the other two age groups. This finding can be understood from the
background of relatively few trainees being found in the oldest age group.

The conclusion that rewards for young trainees are generally low can also be
backed by results from several Swedish studies referred to in the introduction. Ackum
(1991) for example, who studied young adults that received training at approximately
the same time as our first cohort, drew a very similar conclusion. In addition, results
from two studies on persons who received training at approximately the same time as
our third cohort are comparable. The studies are Regnér (1997) and Larsson (2000), the
latter focusing on young adults. It is interesting to note that Friedlander et al (1997),
when summarizing a number of evaluations of labor market training programs in the
United States, drew similar conclusions.

Turning to education, the pattern shows that a primary education also leads to a
low position in the reward distribution, while the opposite is the case for secondary
education. There is not much of a pattern cross the samples when it comes to the
position of post-secondary education in the reward distribution. These findings lead to
the unanswered question: What can explain why the pay-off from labor market training
is higher for those with secondary education, while low for those with only primary
education?

According to the findings summarized in Table 8, there is a general pattern of
males having a higher position in the reward distribution than females. There is also a
pattern, although not equally striking, that married trainees have a higher position in the
reward distribution than other trainees. The result mentioned first can be regarded as a
controversial finding as it is in conflict with what Regnér (1997) reports for
approximately our third cohort.

Finally, we comment on variables specific for foreign-born. First, it seems as
there is more of a pattern between country of origin and position in the reward
distribution, than between years since immigration and position in the reward
distribution. People originating from other Nordic countries are generally found in the
lower position of the reward distribution, while people from other parts of the world are
under-represented at the bottom of the reward distribution. The results for people
originating from Eastern Europe are consistently found in the top of the reward

distribution for all three cohorts.
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Table 9 presents another way to examine how rewards vary with characteristics

one year after completed training. For natives and foreign-born people of a given

gender, we present mean and medians the year after completed training, disaggregated

by education and age, respectively. Looking at the information in the different cells, the

most striking information is that large negative values for foreign-born in the 1990/91

cohort appear in most cells. One can also notice that among natives in the two latter

cohorts, the values for males are generally higher than for females.

Table 9a Heterogeneity to reward, treatment on the treated for 1984/85-year cohort
(standard deviation in parentheses)

1986 Primary School Secondary School Post Secondary School
Gender Mean Median Mean Median Mean Median
Swedish | Male -0.154 -0.204 0.029 -0.003 -0.014 -0.029
(0.168) (0.185) (0.127)
Female -0.124 -0.162 0.036 0.013 0.028 -0.008
(0.196) (0.154) (0.145)
Foreign Male -0.022 -0.021 0.313 0.261 0.335 0.241
(0.250) (0.275) (0.251)
Female -0.167 -0.183 0.153 0.144 0.194 0.147
(0.232) (0.246) (0.244)
Age (20-25) Age (26-45) Age (46-55)
Gender Mean Median Mean Median Mean Median
Swedish | Male -0.092 -0.114 -0.051 -0.044 0.390 0.393
(0.115) (0.147) (0.137)
Female -0.118 -0.115 -0.052 -0.023 0.329 0.351
(0.122) (0.136) (0.112)
Foreign Male -0.049 -0.029 0.212 0.191 0.277 0.245
(0.266) (0.298) (0.288)
Female -0.207 -0.231 0.043 0.034 0.049 0.060
(0.256) (0.279) (0.218)
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Table 9b Heterogeneity to reward, treatment on the treated for 1987/88-year cohort
(standard deviation in parentheses)

1989 Primary School Secondary School Post Secondary School
Gender Mean Median Mean Median Mean Median
Swedish Male 0.145 0.136 0.111 0.085 0.152 0.118
(0.173) (0.186) (0.147)
Female 0.089 0.056 0.028 -0.006 0.057 0.054
(0.153) (0.166) (0.145)
Foreign Male -0.035 -0.051 0.202 0.166 0.217 0.183
(0.200) (0.230) (0.214)
Female -0.108 -0.127 0.0810 0.059 0.073 0.049
(0.179) (0.2084) (0.201)
Age (20-25) Age(26-45) Age (45-55)
Gender Mean Median Mean Median Mean Median
Swedish Male 0.233 0.232 0.046 0.057 0.065 0.091
(0.152) (0.169) (0.092)
Female 0.161 0.148 -0.024 -0.008 0.027 0.030
(0.154) (0.122) (0.113)
Foreign Male 0.081 0.013 0.118 0.115 0.273 0.228
(0.203) (0.253) (0.210)
Female -0.030 -0.037 -0.008 -0.021 0.064 0.044
(0.209) (0.216) (0.211)

Table 9¢ Heterogeneity to reward, treatment on the treated for 1990/91-year cohort
(standard deviation in parentheses)

1992 Primary School Secondary School Post Secondary School
Gender Mean Median Mean Median Mean Median
Swedish | Male -0.036 -0.001 0.268 0.266 0.299 0.327
(0.159) (0.150) (0.139)
Female -0.281 -0.231 0.016 0.077 0.044 0.072
(0.144) (0.161) (0.136)
Foreign | Male -0.721 -0.642 -0.002 0.106 -0.861 -0.769
(0.291) (0.363) (0.357)
Female -0.686 -0.612 -0.022 0.005 -0.834 -0.675
(0.339) (0.357) (0.410)
Age (20-25) Age(26-45) Age (46-55)
Gender Mean Median Mean Median Mean Median
Swedish | Male 0.023 0.091 0.279 0.341 0.142 0.094
(0.181) (0.169) (0.199)
Female -0.305 -0.327 -0.007 0.044 -0.143 -0.175
(0.174) (0.160) (0.197)
Foreign | Male -0.711 -0.791 -0.398 -0.520 -0.359 -0.370
(0.418) (0.468) (0.539)
Female -0.787 -0.802 -0.466 -0.485 -0.407 -0.301
(0.502) (0.451) (0.389)

In Table 10 the sorting components are presented for the cohorts and groups over

the follow-up period. Two interesting components are ;. and op.. Those two

covariances give you the size and direction of the selection into the two states. Since
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61:>0 and ©¢.<0 we have positive selection into both training and non-training,
implying that individuals are rational in the sense that they make the choice on the basis
of where they will perform best.

In general, the pattern of the components over time is the same for foreign-born
and Swedish-born people. The covariance between the two states (o) is an exception.
For the foreign-born, the sign is negative while it is positive for the Swedish-born. This
is the case for all three cohorts and is therefore a difference that is independent of the
economic climate. The absolute magnitude changes however, but this is the case for
both groups. A positive sign indicates that an individual who performs well in one state
also will perform well in the other state, and from the discussion above we know that
the state is chosen where the reward is highest. For the foreign-born individuals the
situation is different with a negative sign. That implies that if they do relatively well in
one state they perform relatively poorly in the other state. This implies that the relative
importance of the program for foreign-born people is greater than for Swedes.

A test for the importance of the unobserved component of the reward would be a
test of 61 = Gpe & Oeruu= Oeu - In the table, we see that they even have different signs,
indicating that controlling for unobserved heterogeneity with respect to the reward is
important. Since we know that the individual’s ambition to participate in the program is
a major factor, we know that we do not have access to all relevant variables for the

selection process. This makes it even more important to control for such factors.

Table 10a Behavioral components for Swedish-born people (standard errors in
parentheses)

Estimated variances and covariance

Cohort 1 Cohort 2 Cohort 3
1986 1987 1988 1989 1990 1991 1992 1993 1994
o’ 0.352 0.403 0.373 0.395 0.332 0.409 0.641 0.835 0.724
(0.015) (0.016) (0.015) (0.017) (0.015) (0.018) (0.038) (0.040) (0.041)
o’ 1.640 1.543  1.601 1.400 1.359 1.381 3.093 3336  3.249
(0.142) (0.156) (0.167) (0.126) (0.126) (0.124) (0.432) (0.348) (0.347)
Gos -0.233  -0.251 -0.223 -0.324 -0.283 -0.328 -0.502  -0.653 -0.548

(0.025)  (0.046) (0.045) | (0.039) (0.037) (0.041) | (0.095) (0.101) (0.095)

Implied variance and covariances

o’ 1.526  1.444 1.528 1.147 1.124 1.134 2729 2865 2.876
Ole 1.407 1.292 1.377 1.075 1.075 1.053 2.591  2.683  2.700
G10 0.119  0.152  0.151 0.071 0.049  0.081 0.138  0.182  0.176

32



Table 10b Behavioral components for foreign-born people (standard errors in
parentheses)

Estimated variances and covariance

Cohort 1 Cohort 2 Cohort 3

1986 1987 1988 1989 1990 1991 1992 1993 1994
% 0.656  0.609  0.531 0.531 0.594  0.759 1.002 1.073 1.378

(0.034) (0.034) (0.030) (0.027)  (0.033) (0.040) (0.051) (0.055) (0.073)
o2 2919 2583  2.555 2.594 2.505  2.672 6.115 6.138  5.838

(0.172) (0.069) (0.137) (0.155)  (0.150) (0.168) (0.392) (0.382) (0.362)
o -0.714 -0.762 -0.687 -0.611  -0.677 -0.840 -1.306  -1.410 -1.779

(0.069) (0.063) (0.058) (0.059) (0.061) (0.072) (0.127)  (0.131) (0.142)
Implied variance and covariances
c% 2.147 1.667 1.711 1.902 1.745 1.751 4505 4391 3.658
Ole 2205 1.820 1.868 1983 1.828 1.832 4809 4728 4.059
G0 -0.058 -0.153 -0.156 -0.080 -0.082 -0.080 -0.303  -0.337 -0.400

6 Summary and Conclusions

In this paper, we have evaluated labor market training programs in Sweden using non-
experimental methods. People who received training in 1984/85, 1987/88 and 1990/91
as well as a control groups were followed using register data. The main outcome
variable was earnings as evaluated one, two and three years after completed training.
Different samples for natives and foreign-born were investigated. We estimate a
switching regression model while allowing for unobserved heterogeneity with respect to
the reward on training. This allows us to investigate how the reward is distributed across
observed characteristics and between individuals.

A number of interesting findings were found and a number of conclusions can be
drawn from the study. First, when analyzing treatment effects for trainees and controls,
they were found to greatly differ for all cohorts investigated as well as across natives
and foreign-born. The difference is found not only when analyzing earnings one year
after completed training, but also two and three years after completed training. The
differences all mean that there is positive sorting into training.

Second, overall, the proportion having positive rewards from training as evaluated
by earnings was not very different from the proportion having negative rewards. The
estimates for average rewards from training were in some cases relatively large, but so
were the standard errors for the estimate. These results are in line with what was found

in earlier studies of training, studies that took place in Sweden during approximately the
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same period (Zetterberg, 1997). This means that the results from our study do not
support the view, which suggests that from efficiency considerations, too few persons
were enrolled in labor market training during this period.

Third, comparing results cross cohorts it was found that rewards stand out for the
third foreign-born cohort, as most rewards were negative during the first two years
following training. However, this changed during the following year. We interpret these
findings as being driven by rapidly deteriorating labor market conditions. Thus it seems
as though rapid changes in the labor market can drastically affect rewards, but also that
such an influence is concentrated to the foreign-born and vanishes over time.

Fourth, when analyzing how rewards differ by characteristics across samples of
the trainee, certain patterns were found. Consistent with several previous studies, we
found that being a young adult means a negative or low pay-off from training. We also
arrived at the same result for persons possessing only primary education. In conflict
with what earlier studies have shown, we found that males have a better pay-off from
training than females. Further, the results indicate that among immigrants, the pay-off
from labor market training varies by origin. Thus the pay-off for a person from Eastern
Europe was found to be better that for someone originating from another Nordic
country.

Without additional knowledge it is difficult to offer a well-founded explanation
for the finding that rewards were higher for foreign-born than for natives. One plausible
explanation stems from the fact that natives and foreigners to some degree attended
different training courses. Curriculum’s for the courses differ and this might provide a
viable explanation for the difference across the two groups. Another reason could be
that training reduces the foreigner’s reservation wage more than for natives, making
them better prepared to accept job offers. A third explanation is that employers use a
newly earned certificate for taking part in labor market training as a screening device
when selecting foreign workers, but not when selecting native workers.

The estimates imply that we have positive sorting into both training and non-
training for both Swedish-born and foreign-born individuals indicating rational behavior
with respect to the participation decision. Nevertheless the sorting structure differs

between the Swedish-born and the foreign-born. Swedish-born people have a
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hierarchical structure while the foreign-born have a comparative advantage sorting
structure. This difference is independent of the economic climate.

Although we believe our study has produced new insights into the effects of
Swedish labor market training, there are also limitations worth mentioning. For policy
purposes, the most important limitation is that we have treated programs as one
homogenous category. In reality, programs differ -- by curriculum and length, for
example. It is an important task for future research to investigate if and how rewards

differ along such dimensions.
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Appendix

A1 Defining trainees and counterfactuals

We have access to a register database that constitutes a stratified random sample of the
population living in Sweden. It is stratified into two parts: the first is a 1% sample of the
Swedish-born population and the second is a 10% sample of the foreign-born
population. The stratified random sample was drawn by Statistics Sweden using
population files from 1978. The individuals drawn at that initial year were followed
over time with repeated yearly cross-sections. To each consecutive year a supplement of
individuals were added to each cross-sectional unit to adjust for migration and newly
born; the intention being to make each and every stratified cross-section representative

for the Swedish population with respect to each stratum.

- The Treatment group
We analyse three different cohorts of trainees in this paper. The first cohort was drawn

from the 1984 and 1985 cross-sections. Since we have access to data drawn from the
total population of Sweden, the sample of trainees using only one cross-sectional year
would be very small. Additionally, to be able to include trainees taking courses longer
than a year, it was necessary to sample trainees from a two-year cross-sectional window
by pooling two cross-sections. The sample of trainees for each cohort can therefore be
classified into three groups. The first group consists of people who participated in a
program the first year only, the second group of individuals who participated in a
program the second year only, and the third group of individuals who participated in a
program that started the first year and ended the second year. These individuals were
controlled not to have participated in any labor-market training program three years
before and three years after the two-year cross-sectional window, which we refer to as
the training period. The two following cohorts were drawn in the exact same way but
from different cross-sectional years namely 1987/88 and 1990/91.

The critical question when using population files is how to identify the trainees.
From the files we have information about how large of a training grant an individual
received for a given year. Training grants therefore function as a flag variable,
indicating whether or not a person took part in training that particular year. Since this is

our only way of identifying trainees, we have no information as to whether the trainee
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actually completed the program. Dropouts might therefore be a source of bias in the
estimates of the training effects. In order to reduce the training cohort from individuals
who dropped out immediately or at the beginning of the program, we decided to
truncate the sample with respect to the amount of training grant an individual received.
We thought that a training grant corresponding to a four-week period would work as a
lower truncation point. Since the official rules prescribe that only individuals aged 20 or
older may participate in a program, we set the lower age limit to 20 and an upper
arbitrary level at 55. The first cohort had no one older then 55 years of age, which
therefore made us pick that upper age limit for all three cohorts. There are exceptions to
the lower age limit, but we disregard them in this paper.

A problem with our flag-variable is that it contains two sorts of individuals. It
includes individuals from labor market training programs but also individuals who have
been participating in programs administrated by the Labor Market Institute (AMI). AMI
i1s not a training program but individuals enrolled in AMI received the same kind of
allowance, and since we identify the individuals from the grant received, we are not able
to separate them. Fortunately, AMI individuals only comprise around 13% of the
sample and the proportion stays constant during the observation window. The average
schooling time for AMI participants is around 2-3 months, while a training program
lasts on average around 5-6 months. This means that we reduced the AMI part

proportionally more then the trainee part of the sample with the lower truncation point.

- The comparison group
The main idea is to construct a group that is comparable to the treatment group with

respect to the characteristics of the trainees. A natural group to consider is that of
individuals who were unemployed during the training period but who did not participate
in any training program. When constructing the comparison groups for the three cohorts
we use the same observation window as for the trainees. For the first cohort we take
unemployed individuals from 1984 and 1985 cross-sectional years and pool them
together to one set of non-trainees. 1987/88 and 1990/91 cross-sectional years were
used in the same way for the other two cohorts.

Our dataset offers information about how much unemployment insurance (UI
and/or CA) a person received in a given year, and this therefore works as an

unemployment indicator when we select individuals into the set of non-trainees for the
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three cohorts. Individuals participating in training usually have had a period of
unemployment before a program may be an option. It is therefore important to have
individuals with some length of unemployment in the non-treatment group. From a
recent study by Okeke (2001), we know that the average wait before starting a training
program is 3 months. This implies that around 50% of all participants have been
unemployed a period shorter then 3 months."? By imposing a lower truncation point for
the non-trainees we will be able to move the average unemployment duration forward
and thereby construct a group that looks more like the trainees with respect to this point.
We decided that one month would be an accurate number for this purpose and deleted

those individuals with less then one month of unemployment.

Table A1 Compensation levels in SEK per day 14

Benefit 1984 1987 1990
Average Ul 239.86 307.28 402.07
Maximum UI (300) (360) (495)
Cash Assistance 185 240 297

Source: Olli, 1996. (Nominal figures)

(Days per year —2*number of weeks per year)

=21,75
12

Compensated days per month =

To estimate the duration of unemployment for an individual who was entitled to
unemployment insurance, we divided the total amount of unemployment insurance a
person received for a given year with the daily average unemployment insurance
individuals in general received that particular year (see Table Al). That gives us an
estimate of how many days that particular individual was unemployed that year.
Dividing that number with the average number of days per month an individual could
be compensated (21.75), we receive an approximation of the number of months an
individual has been unemployed. If the individual was only entitled to cash assistance,
we divided by that figure instead. Furthermore, we checked that the individuals did not

participate in any training programs three years before and three years after the

13 If the distribution of waiting times is skewed to the left a smaller proportion of trainees starts earlier
then 3 months.

'* Represents the average compensation amount that particular year. The unemployment insurance covers
80% of the previous income but only up to a max level. The max level is given within parentheses. Cash
assistance is paid by a fixed amount. Compensation is paid 5 days per week.
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observation window. We applied the same age interval as for the trainees, i.e. only

individuals aged 20-55.

A2 The specification of the likelihood function

We define the choice sets in the following way:

1 ife,=®|e>Ws-2y)
10 if©,=(@|s<W5-Zy)

The likelihood function is:
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where @ is the cumulative normal distribution function and ¢ the standard normal density function.
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Table A2 Model estimates for random coefficient model year 2 and 3 after the training
period. Swedish-born

Cohort 1 Cohort 2 Cohort 3
1987 1988 1990 1991 1993 1994
Earnings
Constant 4.5280%* 4.5908* 4.5818* 4.5637* 4.2227* 4.3153*
(0.0298) (0.0295) (0.0281) (0.0307) (0.0617) (0.0586)
Age (26 - 45) 0.0017 0.0244 0.0908* 0.0785* 0.0058 0.0306
(0.0316) (0.0307) (0.0291) (0.0316) (0.0515) (0.0495)
Age (46 - 55) 0.0232 0.0104 0.1139* 0.0522 0.0928 0.1155*
(0.0487) (0.0465) (0.0423) (0.0475) (0.0724) (0.0688)
Male 0.1693* 0.2083* 0.2191* 0.1623* -0.0380 -0.0160
(0.0299) (0.0288) (0.0274) (0.0304) (0.0464) (0.0440)
High school -0.0004 -0.0185 0.0493* -0.0232 0.0422 0.0212
(0.0324) (0.0314) (0.0292) (0.0324) (0.0538) (0.0515)
College 0.0260 0.0321 -0.0101 -0.0397 0.3289* 0.2598*
(0.0552) (0.0535) (0.0454) (0.0492) (0.0716) (0.0680)
Reward
Constant -2.0821* -2.1199* -1.6553* -1.7427* -2.7341* -2.7782*
(0.1564) (0.1569) (0.1367) (0.1387) (0.2266) (0.2271)
Age (26 - 45) 0.3747* 0.2757* 0.0848 0.2037* 0.4890* 0.4101*
(0.1051) (0.1079) (0.0959) (0.0903) (0.1476) (0.1589)
Age (46 - 55) 0.5370* 0.4621%* 0.2206* 0.3242* 0.5967* 0.4327*
(0.1538) (0.1561) (0.1262) (0.1308) (0.1996) (0.1969)
Male 0.1051 0.0216 0.0222 0.1309* 0.3959* 0.3583*
(0.0949) (0.0959) (0.0833) (0.0866) (0.1362) (0.1347)
High school 0.7489* 0.8039* 0.6498* 0.7615* 0.8027* 0.8747*
(0.0865) (0.0858) (0.0750) (0.0803) (0.1181) (0.1165)
College 0.7983* 0.9614* 0.7351* 0.7504* 0.3381* 0.4169*
(0.1327) (0.1318) (0.1042) (0.1091) (0.2062) (0.2301)
Cost
Constant 0.6759 0.8940 -0.2711 -0.2853 -0.4798 -0.2956
(0.6552) (0.7426) (0.7723) (0.5378) (0.8483) (1.2287)
Age 0.1375* 0.1247* 0.1891* 0.1892* 0.2502%* 0.2376*
(0.0397) (0.0451) (0.0475) (0.0328) (0.0503) (0.0740)
Age? -0.0016* -0.0014* -0.0023* -0.0023* -0.0032* -0.0031*
(0.0005) (0.0006) (0.0006) (0.0004) (0.0007) (0.0010)
Male 1.0185% 1.0045%* 0.9265* 0.9831* 0.6949* 0.7055*
(0.0759) (0.0771) (0.0701) (0.0712) (0.1132) (0.1128)
City -0.0249 -0.0576 0.0281 0.0231 0.1237 0.0823
(0.0703) (0.0725) (0.0675) (0.0702) (0.1023) (0.1032)
Unemployed 0.0023* 0.0021* 0.0051* 0.0058* 0.0034* 0.0034*
(0.0008) (0.0008) (0.0008) (0.0008) (0.0014) (0.0013)
Variance
% 1.5437* 1.6002* 1.3594* 1.3813* 3.3366* 3.2491*
(0.1565) (0.1677) (0.1261) (0.1241) (0.3483) (0.3471)
o2, 0.4038* 0.3738* 0.3328%* 0.4096* 0.8350* 0.7249*
(0.0167) (0.0157) (0.0154) (0.0185) (0.0401) (0.0413)
un -0.2516* -0.2229* -0.2837* -0.3283* -0.6530* -0.5488*
(0.0463) (0.0455) (0.0371) (0.0417) (0.1012) (0.0952)
Log-likelihood -3869.87 -3820.84 -3721.37 -4023.77 -4030.19 -4035.91

Note: * indicates significance at the 10% level. Asymptotic standard errors are within parentheses.
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Table A3a Model estimates for random coefficient model year 2 and 3 after the training
period. Foreign-born

Cohort 1 Cohort 2 Cohort 3
1987 1988 1990 1991 1993 1994
Earnings
Constant 4.5231* 4.5211* 4.4787* 4.3718* 4.0382* 3.9427*
(0.0697) (0.0674) (0.0725) (0.0816) (0.0849) (0.0967)
Age (26 - 45) -0.0438* 0.0258 0.1195%* 0.0749 -0.0211 -0.0932
(0.0136) (0.0348) (0.0426) (0.0516) (0.0558) (0.0719)
Age (46 - 55) 0.0451 0.0693 0.1187* 0.1395* 0.0892 -0.0371
(0.0568) (0.0532) (0.0586) (0.0656) (0.0804) (0.0891)
Male 0.0674* 0.1407* 0.0363 -0.0423 -0.0159 -0.0029
(0.0366) (0.0343) (0.0360) (0.0401) (0.0469) (0.0523)
High school -0.0078 -0.0311 0.0341 -0.0289 0.0869 0.0340
(0.0377) (0.0365) (0.0373) (0.0410) (0.0521) (0.0572)
College -0.0041 0.1109 0.0329 0.0418 0.3834* 0.4252%*
(0.0748) (0.0706) (0.0662) (0.0716) (0.0742) (0.0801)
Reward
Constant -2.2877* -2.3707* -2.3296* -2.1565* -2.6978* -2.1974*
(0.0856) (0.1235) (0.1571) (0.1881) (0.1716) (0.2310)
Age (26 - 45) 0.3916* 0.1748* 0.1481* 0.1819* 0.3109* 0.3084*
(0.1671) (0.0601) (0.0655) (0.1126) (0.0980) (0.1637)
Age (46 - 55) 0.2429* 0.1462 0.0982 0.1743 0.2201 0.1762
(0.1235) (0.1271) (0.1342) (0.1424) (0.1998) (0.1973)
Male 0.0435 -0.0486 0.1193 0.0738 -0.1608 -0.0422
(0.0840) (0.0835) (0.0864) (0.0909) (0.1263) (0.1235)
High school 0.6804* 0.8351* 0.6216* 0.7372* 0.6192* 0.5419*
(0.0692) (0.0672) (0.0723) (0.0775) (0.1337) (0.1287)
College 0.5009* 0.5444%* 0.6539* 0.6679* -0.1955 -0.2591
(0.1488) (0.1504) (0.1222) (0.1323) (0.2711) (0.2599)
Cost
Constant 1.2051 1.1742 -0.0083 0.1480 0.9480 0.4736
(2.3768) (1.2857) (0.7970) (0.7858) (1.9472) (1.2212)
Age 0.1429 0.1491* 0.2248%* 0.2181* 0.1663 0.1951*
(0.1442) (0.0783) (0.0484) (0.0462) (0.1156) (0.0721)
Age? -0.0015 -0.0016 -0.0026* -0.0025* -0.0017 -0.0021*
(0.0020) (0.0011) (0.0006) (0.0006) (0.0016) (0.0010)
Male 1.0948* 1.0403* 0.8824* 0.8947* 1.1618* 1.1820%*
(0.0784) (0.0785) (0.0787) (0.0812) (0.1177) (0.1154)
City -0.0450 -0.0653 -0.0327 -0.0781 0.3432%* 0.1995*
(0.0609) (0.0602) (0.0625) (0.0664) (0.0889) (0.0899)
Unemployed 0.0051* 0.0053* 0.0058* 0.0065* 0.0069* 0.0094*
(0.0008) (0.0007) (0.0007) (0.0007) (0.0014) (0.0015)
Variance
% 2.5833* 2.5559* 2.5055* 2.6724%* 6.1383* 5.8381%
(0.0692) (0.1375) (0.15006) (0.1687) (0.3820) (0.3627)
%y 0.6093* 0.5313* 0.5948%* 0.7596* 1.0732* 1.3787*
(0.0347) (0.0302) (0.0333) (0.0404) (0.0557) (0.0737)
Cu -0.7625* -0.6877* -0.6775* -0.8402* -1.4102* -1.7790*
(0.0633) (0.0585) (0.0613) (0.0721) (0.1313) (0.1422)

Log-likelihood ~ -5363.4322 -5166.4741 -5492.8550 -5631.0375 -6169.0407 -6292.2393

Note: * indicates significance at the 10% level. Asymptotic standard errors are within parentheses.
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Table A3b Extended variable specification of reward equation for foreign-born people

Cohort 1 (84/85) Cohort 2 (87/88) Cohort 3 (90/91)
Variables 1986 1987 1990 1991 1993 1994
Earnings
Years in Sweden
610 -0.1549* -0.1295% -0.1230* -0.1035 -0.1020 0.0426
(0.0664) (0.0635) (0.0680) (0.0740) 0.0761) (0.0830)
11— -0.0885 -0.0803 0.0319 0.0681 -0.0996 0.0555
(0.0634) (0.0600) (0.0616) (0.0675) (0.0667) (0.0733)
Origin
Northen E. -0.0373 -0.0301 -0.0976 -0.0877 -0.0318 -0.0297
Eastern E (0.0604) (0.0593) (0.0629) (0.0691) (0.0848) (0.0909)
: -0.1488* -0.1324% -0.1607* -0.1919% -0.2327 -0.4643*
Southern E (0.0628) (0.0597) (0.0604) (0.0654) (0.8155) (0.0896)
‘ -0.1813* -0.1248%* -0.2051* -0.2853* -0.0778 -0.2747*
. (0.0535) (0.0502) (0.0587) (0.0657) (0.8138) (0.0896)
Middle East -0.2706* 10.2551* -0.3739% -0.2626% -0.3261% -0.4678*
Other (0.0617) (0.0608) (0.0606) (0.0656) (0.0665) (0.0728)
-0.2020* -0.1386* -0.1556* -0.1587* -0.2736* -0.4355*
(0.0698) (0.0667) (0.0638) (0.0670) (0.0717) (0.0791)
Reward
Years in Sweden
610 0.6876* 0.7759* 0.5911* 0.4129* 0.5067* 0.2941%*
(0.1042) (0.1025) (0.1116) (0.1195) (0.1490) (0.1513)
11— 0.5511%* 0.6886* 0.5996* 0.4296* 0.4624* 0.2744%
(0.0931) (0.0901) (0.0997) (0.1073) (0.1374) (0.1395)
Origin
Northen E. 0.5622% 0.5601* 0.6773* 0.6193* 0.5071* 0.6035*
(0.1198) (0.1243) (0.1433) (0.1508) (0.2198) (0.2168)
Eastern E. 0.7584* 0.9151* 0.7346* 0.6527* 0.7411* 0.9433*
(0.1162) (0.1126) (0.1172) (0.1259) (0.1731) (0.1757)
Southern E. 0.7441% 0.6785* 0.7277* 0.8100* 0.6158* 0.5587*
(0.1071) (0.1026) (0.1248) (0.1400) (0.2041) (0.2018)
Middle East 0.4992% 0.6817* 0.7748%* 0.8116* 0.6556* 0.7221%*
0.1127) (0.1098) (0.1141) (0.1198) (0.1448) (0.1468)
Other 0.7073* 0.7422%* 0.6216* 0.7052%* 0.6581* 0.8604*
(0.1126) (0.1101) (0.1140) (0.1203) (0.1506) (0.1523)

Note: * indicates significance at the 10% level. Asymptotic standard errors are within parentheses.
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Abstract

Several studies have examined the effects of training programs on employment. Most of
them assume that the effects of training are constant for all potential trainees. We use an
econometric framework that allows studying the heterogeneous training effects on
discrete outcomes. The treatment effect is allowed to vary depending on the trainee’s
observable and unobservable characteristics, and allows selection into training to be
determined in part by the trainee’s idiosyncratic treatment effect. Furthermore, we
investigate the importance of the unobservables in the selection to training and how
efficient the selection is with respect to the outcome. The results show small positive
effects for the Swedish-born. The treatment on the treated is larger than the average
treatment effect, indicating that the selection is stronger for the treated, and 40% of
those treated gain by participating in training. Foreign-born have a negative effect from
training the first year, with an average treatment effect larger than the treatment on the
treated. From those who participated in training, only 11% experienced positive effect,
while 38% were hurt by the training. The unobserved factors are important in the
selection to training, as well as for the outcome. The effect of the selection is stronger
for Swedish-born compared to foreign-born.

Keywords: labor market training, one factor model, selection, heterogeneous response,
unobserved heterogeneity, treatment on the treated.

JEL classification: J31, J38.

* We would like to thank the Institute of Labor Market Policy Evaluation (IFAU) for the financial
support.

¢ Goteborg University, Department of Economics. E-mail: Daniela.Andren@economics.gu.se,
Thomas.Andren@economics.gu.se

47



1 Introduction

In the beginning of the 1990’s Sweden experienced a huge unemployment shock, going
from an open unemployment rate of 1.6% in 1990 to 10.3% in 1994. This dramatic
change in the labor market placed massive pressure on policy makers, who were led to
increase public spending on active labor market activities in decreasing open
unemployment. Labor market programs have represented a huge investment for the
government: over 3% of the GDP is spent on such measures. In 1994, the participation
ratio reached its peak with on average 5.5% of the labor force participating in such
programs. Despite the confidence placed in these measures, and their extensive use,
there is still a shortage of knowledge about their effectiveness, and voices have been
raised criticizing the usefulness of labor market programs in reducing unemployment
(Calmfors, 2002).

Even though the number of studies using Swedish data increased rapidly during
the 1990s, the Swedish literature on evaluation issues is still small compared to the US
literature. US training programs mainly focus on increasing the productivity and
earnings of low-income individuals. In contrast, the main purpose of training programs
in Sweden is to prevent or reduce unemployment among low-skilled workers by
increasing the participants’ employment probabilities rather than their earnings.
LaLonde (1995) and Heckman et al. (1999) point out that for the US, most of the gains
in earnings from training stem from higher employment rates rather than from increased
wages. Therefore, this study focuses on estimating the employment effects of training.

There is an increased interest in using matching estimators when determining the
treatment effects of social programs [e.g. Larson (2000) and Sianesi (2001)]. The
matching estimator solves the problem of creating a comparison group by matching
individuals with the same observed characteristics. The drawback is the need of having
access to all variables that determine the selection process. This requires that most of
the unobserved factors that determine the selection to training are observed. This is a
sensitive point since it is believed that unobserved factors such as aptitude and ambition
play an important role in the selection to the program, but are not easily observed or
approximated. Our choice of model is therefore a latent index sample selection model

formulated by Aakvik et al. (2000). This model incorporates the selection process and
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allows for unobserved factors to explain the outcome in each state, as well as in the
selection process. The structure of the model also makes it easy to derive the mean and
distributional treatment parameters, which are expected to shed light on how the
treatment effects are distributed for different groups.

By having access to data during the 1993-1997 recession period of Sweden, this
study aims to estimate the treatment effect of participating in a training program 1993-
1994, on the individuals’ employment probability for the next three consecutive years
(1995-1997). We choose a model that allows us to study the heterogeneous treatment
effect on discrete outcomes, and aim to answer the following questions: (1) What is the
overall effect of training on employment probability? (2) How is the treatment response
distributed across participants? (3) How important is it to control for unobservables in
understanding the selection and outcome process?

The analysis is done separately for the Swedish-born and the foreign-born, since
the two groups have different arrangements of characteristics, which determine the
selection and treatment process. The group of foreign-born is also more heterogeneous
compared to the Swedish-born group, which further emphasizes the importance of
analyzing the groups separately. In general, the foreign-born group has a higher
frequency of problems during a recession, and is therefore an important target group for
labor market training. Moreover, in the beginning of the 1990s, Sweden had a relatively
high inflow of immigrants from the South-East Europe that came as refugees. This
implies a higher probability of participating in training since the status as political
refugee makes a foreigner eligible for training courses during the first three years in
Sweden.

The rest of the paper is organized in the following way: Section 2 presents the
institutional setting and the main characteristics of the active labor market programs in
Sweden for the analyzed period. Section 3 presents the data and main descriptive
statistics for both treatment and control groups. The econometric specification is
presented in Section 4, and the results in Section 5. Section 6 summarizes the findings

of the paper.
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2 Institutional setting

The extensive public involvement in training the unemployed in Sweden started in the
beginning of the 1960s although it is possible to find earlier public programs of labor
market training. Swedish labor market policy has two components: a (passive) benefit
system that supports individuals while they are unemployed and various (active) labor
market programs offered to improve the opportunities of unemployed workers.

The benefit system has two components: unemployment insurance (UI), and the
cash labor market assistance (KAS)."> UI is the most important form; it is income-
related and is available for 60 calendar weeks. The daily compensation is 75% of the
previous wages (was 90% before July 1993). A part-time unemployed person registered
at a public employment office and actively searching for a job is also eligible for
unemployment benefits. The requirements for receiving (full- or part-time) Ul are the
following: 1) the claimant must have paid the membership fees to the Ul fund for at
least 12 months prior to the claim; 2) the claimant must have been working for at least 5
months during the 12 months preceding the current spell of unemployment;'® 3) the
claimant must accept an offer of either a ‘suitable’ job or a labor market program. KAS
was designed mainly for new entrants who are not members of any UI fund. This
compensation is lower than UI, and in principle is paid for a maximum of 30 calendar
weeks.

The public employment offices have a central role in assigning job seekers to
training courses. The employment office is responsible for providing information on
different courses, eligibility rules, training stipends etc. Those eligible for training are
mainly unemployed persons who are job seekers and persons at risk of becoming
unemployed. One can also be eligible for other reasons. For example, the status of
political refugee makes a foreigner eligible for training courses during the first three
years in Sweden. Although there is no formal rule for the offer of labor market training

being given to a person who has been unemployed for a long period, there are reasons to

'3 We present the structure and rules of the system valid during 1993-1994, the period analyzed by this
study.

'® Until 1996, a 5-month participation in practically any labor market program would count as
employment in allowing participants to become eligible for the first time.
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believe that this is often the case.'” Since 1986, the time-period a trainee participates in
a labor market program is considered equal to time spent on a regular job. Therefore,
participation in a labor market program for 5 months counts as an employment spell, and
thus qualifies for a renewed spell of unemployment compensation.

Originally, labor market training mainly consisted of vocational training
programs, but over time, schemes comprised of more general educational training have
grown more prevalent. During the 1990s, other education programs such as Swedish for
immigrants, and computer training have been added to labor market training. There are
many other types of publicly funded labor market programs. There are classroom
courses as well as courses and activities that stress practical learning. A typical course is
full time, five days a week, and last 6 month. Most courses are operated by the state (by
AMU-centers), though nowadays the state competes with profit-oriented training
organizations. The trainee might also follow courses in the regular school system.
Individual firms can also arrange publicly funded training as an alternative to laying off
personnel. For their maintenance, trainees receive a training stipend.

Figure 1a shows the unemployed and the participants in labor market programs as
percent of the labor force, while Figure 1b shows this percentage by program type
(selected categories). During the 1980s the percentage of trainees did not fluctuate very
much, but seems to have followed the same trend as unemployment. The percentages
coincide during the peak of the business cycle in the end of 1980s, after which the
unemployment increased very rapidly. At the beginning of the 1990s, when the Swedish
economy was brought to its deepest economic fall in more than 50 years,
unemployment quickly reached the highest levels ever. However, the offer of labor
market programs continued to expand during these years. The percentage of participants
in labor market training decreased during 1993-1997 (i.e., during the recession period),
though the offer of programs mainly oriented towards the disadvantaged groups (such
as young people without previous experience, immigrants with or without previous

work experience, and people in the older age groups) increased.

'7 As many unemployment spells are short a reasonable strategy for officials at labor market offices is to
concentrate training offers on people with longer unemployment spells and others who can be assumed to
have difficulties being employed without such efforts.
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Figure 1 The unemployed and participants in labor market programs, as percent of the

1
labor force'®

18 Data source:

National Labor Market Board (Historisk statistik 1980-2000; AMS Statistikenhet;

Arbetsmarknadsstyrelsen 2001). The recession period analyzed in this paper is marked by the shaded
symbols, which are linked by dashed lines.
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3 Data

The data analyzed in this paper come from two longitudinal databases (SWIP and
Héndel) that have information on personal characteristics, earnings, incomes and
unemployment history. SWIP (SWedish Income Panel) has two components: a sample
of people that represents 1% of the Swedish-born population, and another sample that
represents 10% of the foreign-born. SWIP is a database of individual incomes, built on a
stratified random sample drawn (by Statistics Sweden) from the 1978 register of total
population (RTB). The persons from tAis initial sample (about 77,000 Swedish-born and
about 60,000 foreign-born) and the members of their households (the parents, the
spouse, and the children) were followed over time using repeated yearly cross-sections.
Additionally, each consecutive year (through 1999), a supplementary sample of
individuals (varying between 3000 and 7000) and their household’s members were
added to each cross-sectional unit to adjust for migration in such a way as to make each
stratified cross-section representative of the Swedish population with respect to each
stratum. Income information is provided by the Swedish tax-register, which also
includes information about those who do nof pay income tax.

Hindel is a register-based longitudinal event history database that contains
information on all persons registered at the public employment offices. Its observation
period starts in August 1991 and (in this paper) ends in December 1997. Héandel has a
multiple spell structure which provides exact information for the starting and ending
dates of registered unemployment spells for each individual (with detailed information
about the searching and program episodes that compose each spell). In addition to
providing other information related to spells and episodes (e.g., the occupation
unemployed people are looking for, the amount of desired labor supply, the location of
a possible job, the reason for ending the registration spell, etc.), it provides information
about personal characteristics of the job seekers (age, gender, citizenship, education,
etc.). The main characteristics of this database are those components that allow us to
identify the labor market trainees and counterfactuals.

From SWIP we select only individuals who were randomly selected (i.e., we left
out all other members of the ‘“household”), and match-merged this sample with

Hiandel’s database. We excluded all dropouts from the labor market training, and then
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selected two groups of people: 1) those who participate in labor market training during
the recession period, and 2) their unemployed peers (i.e., those who are unemployed
during the same period but do not participate in such a program). Given the time
horizon of both databases, we choose as training window the time-period from January

1993 through December 1994.

3.1 The construction of the treatment group

Given the available information and the previously mentioned design, we selected
individuals who fulfill the following criteria: 1) they completed one training program
(AMU) during 1993-1994; 2) they did not participate in any AMU program during
1991-1992 and 1995-1997; 3) they were 20-60 years old at the time the program
started.'” Applying these selection filters to Handel, a sample of 4,377 participants was
obtained. After match-merging this sample with the SWIP database, the size decreases
to 1,915 persons: 735 Swedish-born, and 1,180 foreign-born. Given the different
representative selection with respect to their initial populations, and the different

behavior of these two groups in the labor market, we will analyze them separately.

3.2 The construction of the comparison group

Given the available information and the selection criteria for the treatment group, we
construct a comparison group, using the following filters: 1) they were unemployed at
least 30 days in 1993 and at least 30 days in 1994;*° 2) they did not participate in any
AMU program during 1991-1997; 3) they were 20-60 years old at the time when the
program started. After merging the sample of non-participants from Héndel with the
SWIP database, a sample of 8,771 persons was obtained: 3,681 Swedish-born, and
5,090 foreign-born. The first filter was imposed in order to harmonize the
unemployment behavior between the treated and the untreated. The objective was to

form two groups with comparable unemployment characteristics. Figure 2 shows the

' The age selection was done considering the following two aspects: 1) in general people are allowed to
participate in a vocational training program if they are at least 20 years old: 2) we would like all
individuals to be under the mandatory retirement age (65 years) in the last year (1997) of the analyzed
period.

*% This filter was designed in such way that there is a minimum unemployment period in both years, when
people could qualify for starting a labor market program.
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distribution of days of unemployment during the training period for trainees and non-
trainees, and suggests that the groups have an acceptable correspondence in the
distribution for both Swedish- and foreign-born. The number of days of unemployment

considers the sum of the days for the two-year period.

——=—— Non-Treated —=a— Treated —=—— Non-Treated —=a— Treated

.003 1003 |

.002 .002

.001 .001

T
800 0

T
0

200 400 600 200 400 600
Days of unemployment 1993-1994 Days of unemployment 1993-1994

a) Swedish-born b) Foreign-born
Figure 2 Estimated kernel densities for days of unemployment for treated and untreated

3.3 Comparing the treatment and comparison groups

Tables 1-3 present descriptive statistics of the treatment and comparison groups,
stratified by country of birth into Swedish-born and foreign-born. Table 1 presents the
demographic characteristics for these groups. A first conclusion is that there are slight
differences between the groups of Swedish and foreign-born trainees (i.e., those who
participated and completed training during 1993-1994), and between each of these
groups and their unemployed (“non-trained”) peers. Both trainees and non-trainees who
were foreign-born were generally older than their native peers. This might reflect the
great heterogeneity of the age at which people immigrated to Sweden and/or the age at
which they entered the Swedish labor market. This difference might be partially
sustained by the group of naturalized Swedes, which represents about half of both
treatment and comparison groups of foreign-born. For all four groups, the proportion of

men is slightly greater than that of women.

55



Table 1 Demographic characteristics (mean values),”' year 1993

Treatment group Comparison group
Swedish-born | Foreign-born | Swedish-born | Foreign-born
n="735 n=1180 n=3681 n=5090
Women 0.45 0.44 0.47 0.46
Age 34.14 35.33 32.59 35.15
(10.2) (9.63) (11.67) (10.64)
Age groups
19-25 years 0.24 0.18 0.39 0.22
26-45 years 0.59 0.65 0.44 0.60
46-60 years 0.17 0.17 0.17 0.18
Married 0.36 0.52 0.27 0.43
Region (counties-groups)
Mid Sweden 0.38 0.46 0.45 0.53
South Sweden 0.25 0.24 0.23 0.20
West Sweden 0.22 0.23 0.20 0.22
North Sweden 0.14 0.07 0.11 0.05
Municipality groups
Stockholm 0.11 0.21 0.16 0.32
Goteborg 0.08 0.10 0.09 0.13
Malmé 0.06 0.08 0.06 0.08
Other 0.75 0.60 0.69 0.47
Country of origin
Nordic (excl. Sweden) 0.28 0.32
Western countries 0.07 0.08
East Europe 0.12 0.08
South Europe 0.09 0.08
Arab countries 0.16 0.17
Africa 0.15 0.12
Latin America 0.07 0.08
Asia and Oceania 0.06 0.07
Naturalized Swedes 0.45 0.56
Years in Sweden 8.21 10.03
(7.79) (7.4)
Years in Sweden-groups
0- 5 years 0.59 0.46
6-10 years 0.13 0.18
> 11 years 0.28 0.36

Table 2 presents the mean figures for education, desired labor supply, the
flexibility of accepting commuting, and unemployment duration by year for both

treatment and control groups, for natives and foreign-born.

2! Standard deviations are reported between parentheses only for quantitative variables. The rest of the
variables are all dummies (taking value 1 for the mentioned category, and 0 otherwise). This holds true
for all tables in this section.
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Table 2 Education, desired labor supply and unemployment characteristics

Treatment group Comparison group
Swedish-born | Foreign-born | Swedish-born | Foreign-born
n="735 n=1180 n = 3681 n = 5090
Years from last degree 9.41 13.10 7.27 10.75
(10.78) (18.02) (10.01) (15.68)
Education groups
Low 0.24 0.36 0.23 0.40
Medium 0.62 0.47 0.58 0.43
High 0.14 0.17 0.19 0.18
Labor supply (wanted job)
Full-time, only 0.77 0.72 0.60 0.53
Part-time, only 0.05 0.04 0.06 0.05
Full-time or part-time 0.18 0.25 0.34 0.42
Inter-local applicant 1993-1994
No 0.83 0.87 0.81 0.88
Yes 0.17 0.13 0.19 0.12
Days of unemployment by year 102.57 122.00
1990 1.11 1.81 2.38 5.15
(11.15) (17.01) (20.56) (31.13)
1991 39.05 39.82 43.52 47.58
(75.76) (78.58) (77.54) (82.39)
1992 127.20 126.71 121.88 121.92
(137.53) (140.58) (133.77) (137.43)
1993 247.21 248.37 24421 249.88
(131.89) (135.47) (111.83) (111.08)
1994 261.49 283.61 257.70 268.04
(130.46) (118.20) (107.13) (105.36)
Share with employment
1995 0.71 0.44 0.66 0.48
1996 0.69 0.46 0.62 0.44
1997 0.69 0.46 0.65 0.45

There are relatively big differences among the four groups regarding the
educational background. While the groups of lower-educated native trainees and their
unemployed peers are about the same (24%, and 23% respectively), their foreign-born
peers are more highly represented in this education group; they are also slightly
different from each other (36%, and 40% respectively). If the training were to cover
some of the needs related to persons with lower education, we would expect that the
foreign-born would have relatively higher rewards from training than natives. On the
other hand, the proportion of highly educated trainees is lower than that of their
unemployed peers, which does not suggest a straight expectation. It might be more
difficult to find suitable training for the highly educated unemployed. If a suitable
program were to exist, the reward would be expected to be greater for these people than
their less-educated peers. The proportions of medium-educated native trainees and

native non-trainees (62%, and 58% respectively) are much higher than their foreign-
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born peers (47%, and 43% respectively), which is expected to show up in a higher
reward from training if there is a demand for less qualified labor. These differences in
human capital are expected to have effect on both selection into and return from
training.

There are also differences between the treatment and comparison groups
regarding the desired amount of labor supply. Trainees are more often looking for a full-
time job compared with their unemployed peers, the figures being slightly higher for the
natives than foreign-born for both treatment and comparison groups. On the other hand,
the trainees are looking to a lesser extent for both part- and full-time jobs than their
unemployed peers, which might imply that the latter group has higher labor supply
flexibility than the former. Nevertheless, for all four groups, there is a small proportion
(about 5%) of those who are able to accept only part-time jobs.

Looking for a job in another “local” labor market other than in the market of one’s
residence (i.e., a job which implies either daily, weekly, or monthly commuting) is
another consideration for the four analyzed groups. Natives are on average more open to
this alternative than the foreign-born, which might imply a higher probability for natives
getting the job they are looking for.

We used the yearly days of unemployment as one of the selection filters when
constructing the comparison. The filter characteristics were decided using the
informational setting for selection into a training program (“some” days of
unemployment before the training). Even though we did not use any matching approach
regarding the annual days of unemployment, this indicator turned out to show almost
the same figures for all (four) groups during 1992 and 1993. Nevertheless, in 1994, the
trainees experienced on average more days of unemployment than their unemployed
peers, but fewer days in 1990 and 1991.

Important variables in our analysis are the discrete dependent indicators for
employment. We construct these variables using information from both Héndel and
SWIP databases. Hiandel provides information about both the date and employment
status at the beginning and the end of the unemployment spell. Since a person might
experience other states such as sickness absenteeism, parental leave, incarceration, etc,
these information are not enough to compute the employment duration for a particular

year. Therefore, we also use the variables on annual earnings from SWIP. Controlling
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for both unemployment dates and employment status, persons were considered to be
employed if their annual earnings were at least 40,000 SEK. ** This was decided after
analyzing the percentage of the employed by various ceiling levels, and corresponds to
an average of around 3.5 months of full time work, which functions as a threshold level
for being considered to be employed.

Table 3 presents the characteristics of training spells for natives and the foreign-
born. The training spells for the foreign-born were about three weeks longer than
natives’ spells. More than half of the training spells took place during the “first”
unemployment spell (since August 1991), but less than 1% started after the first visit to
the unemployment office. It seems that natives visit the unemployment office more
often before starting the training spell than the foreign-born, which is not unexpected if
one assumes that the foreign-born might need skills specific to the Swedish labor
market. Therefore, it seems obvious to offer them such training (language classes, in
many cases) instead of letting them accumulate unemployment experience. About 37%
of both natives and the foreign-born participated in training programs organized by
AMU-centers. About 10% of the natives and 16% of the foreign-born participate in a
municipal adult education program (KomVux).” The foreign-born participate more
often in primary school education (7.18%), and in training programs organized by adult
educational associations (6.5%) than natives do (2.04%, and 5.85%). The proportion of
those who participate in vocational training is much higher for Swedish-born (about
73%) than for foreign-born (about 50%). The most frequent vocational training was
oriented towards administrative work: 31% of Swedish-born, and 20% of foreign-born,
participating in such training. Regarding the non-vocational programs, about 7% of
foreign-born have “Swedish for immigrants” as training, and 11% participate in training

that contains general or specialized courses.

22 Assume that an individual has a wage rate of 50 SEK per hour. With an annual income of 40,000 SEK
he or she would be working 800 hours per year, which roughly corresponds to 5 months of full-time
work. If instead the wage rate were 100 SEK per hour, the corresponding figure would be 2.5 months of
full-time work. We believe that the true number of full-time equivalence lies somewhere in-between these
two numbers.

» Municipal adult education provides education corresponding to the last three forms of primary school
and all secondary schooling. In addition, there are special vocational training courses.
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Nevertheless, about 12% of the foreign-born trainees have reported work-related
disabilities, compared with 8.98% of the natives, which might decrease the probability

of securing a suitable job.

Table 3 Training spell’s characteristics (mean values)

Treatment group
Swedish-born Foreign-born
n=735 n=1180
Training duration (days) 102.57 122.00
(81.60) (83.03)
The program started
1993 0.44 0.45
1994 0.56 0.55
Unemployment spell :
1 0.52 0.57
2 0.28 0.27
3 0.13 0.11
>4 (-6, -6) 0.07 0.05
Contacts with the unemployment office’
1 0.01 0.02
2 0.18 0.23
3 0.20 0.21
4 0.19 0.18
5 0.13 0.14
6 0.10 0.09
7 0.08 0.06
>8 (-15,-13) 0.12 0.07
Course arranger
AMU 0.37 0.37
Primary school (KomVux) 0.02 0.07
High school (KomVux) 0.08 0.09
High school 0.03 0.02
Adult educational association 0.06 0.07
Other 0.45 0.38
Vocational training
Health care 0.04 0.04
Administrative 0.31 0.20
Commercial 0.05 0.03
Agriculture, foresting and fishing 0.02 0.01
Transport and communication 0.05 0.03
Manufacture 0.19 0.12
Services 0.07 0.06
Non-vocational training
Primary school classes 0.02 0.07
High-school classes 0.02 0.02
General and specific courses 0.06 0.11
Swedish for immigrants (SFT) 0.00 0.07
Reported work handicap 0.09 0.12

* Both the (number of) unemployment spells and (number of) contacts with (or visits to) the
unemployment office are reported with respect to August 1991 (when the observation period of Handel
database started), and show when the training took place. The number between the parentheses shows the
maximum number of spells for the natives, and foreign-born respectively.
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4 Econometric specification

The fundamental issue of the evaluation problem is that one person is not able to be in
two different labor market states at the same time. In the training context, for each
trainee there is a hypothetical state of how he or she would have done without training.
For each non-trainee, there is the hypothetical state of being a trainee. Let Y; be the
potential outcome in the treated state, and Y, the potential outcome in the untreated
state. The gain from going into the program is measured as the difference between the
outcomes of the two states (¥} — Yy). However, this difference cannot be formed for
anyone since one or the other component of the difference is missing. The statistical
approach to this problem replaces the missing data on persons using group means or
some other group statistic. This does not solve the problem completely since the optimal

difference would be E[Y, | X, D =1]- E[Y, | X, D =1], in which the second expectation is

unobserved and therefore has to be replaced with an approximation. It is typically
replaced by E [YO | X,D = O], which in general is observed. The discrepancy between
E[Y,| X,D=1]-E[Y,| X,D=0] and E[Y,-Y,|X,D=1] is the evaluation bias,
B(X), and the goal of any evaluation study is to diminish or eliminate this bias. The
way we deal with this problem is to model the selection process and thereby reduce the
bias using the index sufficient latent variable model (Heckman, 1979). Econometricians

have distinguished structural or behavioral relations from conditional expectations and

have used unobservable variables to make this distinction.

We postulate a standard framework of potential outcomes:

Y, =Xp - U, (1)
Yo=XB - Us (2)
D" =Zf-Up 3)

where X is a matrix of observed characteristics that explains the outcome of the two
potential states. Each state also has an unobserved component represented by U; and U.
In (3) we have the selection equation with D being a latent variable for the net gain
from participating in training and Z a matrix of observed characteristics explaining the

selection decision. When D" is greater then zero the potential trainee chooses to
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participate, while if it is negative he or she chooses to renounce. The observed
counterpart of D" is denoted D and takes the value 1 when D is positive and 0
otherwise. The standard assumption made for the functional form is a linear
specification in the parameters with additive separation between the observed and
unobserved components. This assumption has important implications on the structure of
the evaluation bias. When the observed and unobserved components are separated
additively the bias function turn out to be equal to
B(X)=E[U,| X,D=1]-E[U,| X,D=0].

The assumptions made about the state-specific unobservables are essential for the
interpretation of the results and define a group of models. If U, =U, we obtain the
dummy endogenous variable model of Heckman (1978). This assumption is very
restrictive from a behavioral point of view, and needs to be relaxed if one would like to
model heterogeneous response to training in terms of unobservables. If U; and Uy are
deterministically unrelated, with E[U,|X]=0 and E[U,|X]=0, we obtain the
switching regression model of Goldfeld and Quandt (1972), which is much more
flexible than the previous specification.”* This version of the model solves the problem
with unobserved counterfactuals by defining the dependent variable as
Y = DY, +(1-D)Y,. By substituting (1) and (2) into the expression we end up with the

following relationship
Y =X, +[X(B, - f)) - (WU, ~U)ID-U, = X +aD-U @)
which clearly shows how the treatment parameter « is defined by a fixed and observed

part, X(f, — B,), and an idiosyncratic part, U, —U,, defined for each individual. This

is also the random coefficient model of Heckman and Robb (1985).

4.1 Model with discrete outcome measure

The outcome measure in this paper is discrete and considers the employment probability
after training. An important feature of any evaluation study is that of heterogeneous gain
from treatment. It is unreasonable to believe that all individuals have one and the same

response from the treatment given the observed characteristics. It is therefore important

* This model is also known as the Roy model [Roy, (1951), Heckman and Honoré (1990)].
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to use a model that accounts for heterogeneous response to training. A second issue is
that of unobserved factors being unaccounted for causing inconsistent estimates. Both
problems may be taken into account if formulating a properly defined evaluation model.
We therefore specify a discrete-choice, latent index model where the unobservables are
generated by a normal one factor structure based on the framework discussed above and
earlier formulated by Aakvik et al. (2000). We assume that the error terms in equation

(1) — (3) are governed by the following one factor structure

U =-pS+e
U, =—p,& +¢, (5)

Uy,=-pyé+e,

where & constitute the unobserved “ability” factor and p, (i=10,D), the factor

loadings. By formulating the model in this way, we allow both for unobserved factors
important for the selection process, and for heterogeneous response to treatment on
unobservables.

The factor structure assumption for discrete choice models was introduced in
Heckman (1981) and produces a flexible yet parsimonious specification, while making
it possible to estimate the model in a tractable fashion. The following normality

assumption is imposed: (&,¢,,¢€,,€,) ~ N(0,1), where [ is the identity matrix, which
implies that (U,,U,,U,)~ N(0,Z), with X having the following contents as a result of

the one factor structure:

2

0, Op Op 1+ :012 PPy PiPp
= oy Oop |= I+ 05 PoPo (6)
op 1+ pp

Conditioning on &, the likelihood function for the one-factor model has the form

N N
L=T1[Pe(D;.Y; | X;,2;,6)dF (&) =[] [Pr(D; | Z;, &) Pr(Y; | Dy, X;,6)dF (£7)
i=1 i=1
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Since & is unobserved we need to integrate over its domain to account for its

existence, assuming that & L (X,Z). Since the probabilities in the likelihood function

are conditioned on & an unobserved factor essential for the selection to training, we
have (11,Yy) L(D|X,Z,%), which implies that Pr(Y; | D;, X;,&;)=Pr(Y; | X;,&;).
This means that both the selection probability and the outcome probabilities are
unconditional probabilities in the likelihood function.

We estimate the parameters using maximum likelihood technique, with a
Gaussian quadrature to approximate the integrated likelihood.> Identification of the
parameters of the model is insured by the joint normality assumption for the unobserved
components of the model. The normalization and the joint normality imply that the joint

distribution of (U,,U,,U,) is known and given by (6), and that no exclusion

restrictions are required.

4.2 Treatment parameters

Three parameters commonly estimated in the literature are the average treatment effect
(ATE), the treatment on the treated (TT), and the marginal treatment effect (MTE). The
last two parameters are modified versions of the first parameter. There are two ways of
applying the parameters just mentioned: as mean treatment parameters, and as
distributional treatment parameters. Both are of interest when evaluating effects from
social programs.

The ATE answers the question of how much a randomly chosen individual from
the population would gain from participating into training. This is a parameter of less
interest since publicly funded training is seldom aimed at the total population but at a
selected group with problems finding positions in the labor market. However, since it is
commonly estimated in the literature we include it for comparative purposes. When the
outcome variables are discrete and measure for employment, the probability of the
events has to be formed and ATE is simply the difference in mean probabilities between
the two states and across the individuals. In order to incorporate the unobserved factor it

has to be integrated out. ATE may therefore be expressed in the following way:

» We use Gauss-Hermite quadrature to evaluate the integrals in the model, using 5 evaluation points.
Points and nodes are taken from Judd (1998).
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ATE(X.2) = [[0(X, + p&) ~ OXP, + pié)JdF (&)

Note that ATE(X,Z) does not depend on Z, so that ATE(X, Z2) = ATE(X). We

choose to include Z to emphasise that the estimated values of 4, f, o1, and py depend
on Z since the selection equation is estimated jointly with the two outcome equations.
The TT parameter answers the question how much a person (who in fact
participated in training) gained compared to the case where no training took place. TT is
a modified version of ATE in the sense that it considers the conditional distribution of &.
Hence, the employment probability of the two states has to be adjusted by the
probability of being treated, incorporating the unobserved factors. The parameter is

defined as:**

TT(X,Z,D=1)= @(Z—ﬂl)] [[@XB, + p&) = D(XB, + P EW(ZB, + poE)dF (£)

Op

The MTE parameter measures the treatment effect for individuals with a given
value of Up, i.e., the unobserved component of the selection equation.”” The way the
model is defined here induces that a lower value of Up is associated with individuals
that are more likely to participate and vice versa. The parameter is defined in the

following way:

[[@CXB, + &) = BB, + PN (u+ ppé)dF (&)

fon (”]
Op

MTE(X,U, =u) =

* TTXZ)=[[®(, |X,E)-D(Y, | X,E)|dF (£]|D=1,X,Z) where dF(dD=1,XZ) is the distribution of ¢&
(2B, +pp)dE(S)
O(Zp,/0,)

conditional on D=1, X, Z. By Bayes’ rule we have dF(¢ | D=1,X,72) = dF({ | D=1,Z)= hich

explains the expression given for TT(X,Z).
*" This estimator was first introduced into the evaluation literature by Bjorklund and Moffitt (1987) in the
context of Roy model, and developed by Heckman and Vytlacil (1999, 2000).
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For many questions, knowledge of distributional parameters is required. Heckman
(1992), Heckman and Smith with Clements (1997) and Heckman and Smith (1998)
emphasize that many criteria for the evaluation of social programs require information
on the distribution of the treatment effect. Does anyone benefit from the program?
Among those treated, what percentage is helped by the program and what percentage is
hurt by it? These are interesting questions that only can be answered by the
distributional parameter. We will estimate the distributional parameters for TT. Before
being able to state the expressions for the distributional parameter we need to define an
indicator variable that identifies the parameter. Define / = Y; — ¥, keeping in mind that
Y, and Y) are binary. This gives us an indicator variable that takes three values (-1, 0, 1).
I=1 is interpreted as a successful treatment in the sense that with training, the individual
received employment (Y;=1) while with no training, no employment would have been
received (Yo=0) (Analogous reasoning for the other values of I). With this in mind, we

may define the distributional treatment parameter for TT in the following way:

jq)(ZﬂD + ) P(XB, + pig)(1 = (XS, + py))dF (&)
o)

T, [l =D|X,Z,D=1]=

The distributional treatment parameter given above predicts the probability of the
event that /=1. In order to receive the probabilities for the remaining values of / the

expressions must be elaborated accordingly.

5 Results

This Section reports the results of the one factor model for 1995, i.e., one year after the
training period.”® Table 4 presents the parameter estimates of the normal one factor
model, for the Swedish-born people. Although the goodness of fit for discrete choice
models are in general fairly low, both Pseudo R* and McFadden R* indicate that the fit

% The model is also estimated for 1996 and 1997 and the estimates are presented in Tables A1-A4 in the
Appendix. The estimates in the selection equations over the years do not differ very much, but there are
changes in the employment equations in sign as well as in significance; mainly for the foreign-born
people.
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of the model is quite good, predicting probabilities that are 18-32% better than a model

using only constants.”

Table 4 Parameter estimates of the one factor model for 1995, Swedish-born

Employment equation Employment equation Selection equation
Variables Treated Non-Treated
P.E. S.E. M.E. P.E. S.E. M.E. P.E. S.E. M.E.
Factor 0.217  0.132  0.081 | -0.409 0.193 -0.142 | 2.039 0.261 0.205
Age - - - - - - -0.044  0.005 -0.004
Age-groups (CG: 19-25)
26-45 years 0.246  0.135 0.091 | 0.116  0.051  0.040 - - -
46-60 years -0.220  0.177 -0.081 | 0.107 0.058  0.037 - - -
Education (CG: primary)
High School 0.114  0.145 0.042 | 0.258 0.042 0.089 | -0.993 0.160 -0.100
College 0.113  0.189 0.042 | 0302 0.059 0.105| -1.243  0.208 -0.125
Has children® 0.198  0.111  0.073 | 0.210 0.059 0.073 | 0.488 0.121  0.049
Income 1992 - - - - - - 0.206  0.085  0.021
City Region®’ - - - - - - -0.552  0.144 -0.056
L-L model -4781 o’ 1.047 N (total) 4416
L-L constants -5861 o’ 1.167 N (trainees) 735
L-L no factor -4790 o’p 5.157 Ny (non-trainee) 3681
Chi-squared™ 17.5 G10 -0.088
Pseudo R? 0.32 Gip 0.442
McFadden R? 0.18 Gop -0.833

Note: Bolds are significant at the 10% level, and CG means comparison group; P.E. means parameter
estimate; S.E. means standard error; and M.E. means marginal effect.

The constants of the model are replaced by the factor loadings that are designed to
capture the effect from unobserved heterogeneity such as aptitude or ambition. The
factor loadings are significant in the two employment equations as well as in the
selection equation, and a likelihood ratio test of including them in the model confirms
their importance. Since the factor loadings define the covariances of the model, the sign
of the factor loadings is of importance when determining the stochastic relationship

between U;, Uy and Up. The sign of the factor loadings in the two employment

¥ Both R* measures are based on a model estimated only with the factors of the models. That is since we
do not have ordinary constants included in the model. Pseudo R is a goodness of fit measure defined as

1 — 1/(1+2(logL,-logLy)/N) with N being the number of observations used in the estimation. McFadden
R? is defined as 1 — logL,/logL,. Several alternative measures for goodness of fit for discrete choice
models have been tested, and the conclusion is that different measures give different values, but no one
smaller then McFadden R?, though some even measure 0.4.

30 This is a dummy variable indicating whether or not the individual has any children under age 18.

' City region is a dummy variable indicating if a person is living in one of the municipalities:
Stockholm, Géteborg or Malmo.

32 Chi-squared value generated by a likelihood ratio test statistic using the log-likelihood values from a
model with and without the factor component. The critical value is 7.815 at the 5% significance level.
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equations differs, indicating different sorting structures. The factor loading of the
employment equation for the treated multiplied by the factor loading of the selection
equation is defined as the covariance between U; and Up. Since this covariance is
positive, the selection to training is positive. That is, the employment probability is
greater for the selected group of trainees compared to what it would have been if the
selection to training had been random. The factor loading of the employment equation
for the non-treated is negative, indicating that the selection to non-treatment is
positive.”® This implies that the employment probability is higher compared to what it
would have been if the selection had been random.

The other estimated parameters of the employment equation for the non-treated
are all significant, while only two estimates are significant for the treated: the age group
of 26-45 years, and the dummy indicating the existence of children younger the 18. For
the treated, people aged 26-45 have a better situation in the labor market compared to
those aged 19-25. The estimates for the middle age group (26-45 years) are about the
same for treated and non-treated, while the estimate for the oldest group (46-60 years) is
significant only for the non-treated, suggesting that a person aged 46-60 was better off
in the no-treatment state. Having children younger than 18 years has a significant effect,
which is almost the same for both treated and non-treated. This might come from an
increased responsibility of parents, motivating them to search harder for new jobs.

For the non-treated, high school and college education have a significant positive
effect on the employment probability the first year after the training period, while for
the treated these effects are not significant. This might suggest that the non-treated
searched, or even accepted, jobs to a higher extent already when their treated peers still
were participating in the programs. Even though training is aimed at people with low
education, about 15% of the trainees have some sort of college education, which might
indicate that their education did not pay off in the way it was intended. It might also be
the case that unemployed with a college degree have a higher reservation wage
compared to those with lower earlier education, and therefore reduce their employment

opportunities. Another explanation is that being unemployed and participating in a

3 Non-trainees have higher values of Up, which corresponds to a lower probability to participate in
training. Since oyp is negative, it follows that those individuals have lower values of U, which
corresponds to an increased employment probability compared to what the employment probability would
have been if the selection were random. This implies a positive selection to non-treatment.
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training program might give negative signals for potential employers, thereby reducing
the employment probability.

In the selection equation, all parameters are significant. Age has a negative
influence on the probability of participating in training, even though the marginal effect
is small. High school and college education, and living in a city region decrease the
probability of participation in a training program. The pre-training annual earnings have
a significant positive effect, suggesting that the higher the earnings a person had, the
higher the probability for being selected into the training.** The marginal effect is quite
low, though according to conventional standard the sign is reversed. The sign of the
variable is stable with respect to variables’ specification of the selection equation,
several alternative specifications leading to the same results. The sign might be a result
of the economic recession, in the sense that also highly productive people became
unemployed, who therefore to a higher extent were selected into a training program.
Given that earnings are related to skills, it might also be the case that the waiting time
before the last day of employment and the first day of starting the training program to
be shorter for those who had relatively high earnings.

Table 5 reports the parameter estimates of the one factor model for the foreign-
born people. The goodness of fit for the model is comparable to the level for the
Swedish-born people. The results indicate that the estimated model performs 18-33%
better than estimating the model that contains only constants. The likelihood ratio test
indicates that the unobserved factor has a significant effect on the performance of the

model, suggesting that unobservables are important for foreign-born as well.

3% The earnings for the year before training is a variable sometimes used as an instrument for the selection
to training. Several studies have observed that the earnings of trainees decrease before the training period
to a greater extent than for other individuals that are unemployed during the same period. This
phenomenon is referred to as the Ashenfelter’s dip (Ashenfelter, 1978). The pre-training earnings variable
is therefore often used as an exclusion restriction in latent variable sample selection models.
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Table S Parameter estimates of the one factor model for 1995, foreign-born

Employment equation Employment equation Selection equation
Variables Treated Non-Treated
P.E. S.E. M.E P.E. S.E. M.E. | P.E. S.E. M.E.
Factor 0.251 0.095 0.085 | 0.406 0.096 0.141 2.537 0.021 0.209
Age - - - - - - -0.038  0.002 -0.003
Age-groups (CG: 19-25)
26-45 years -0.075 0.111  -0.025 | 0.145 0.039 0.051 - - -
46-60 years -0.161 0.151 -0.054 | 0.032 0.049 0.011 - - -
Education (CG: primary)
High School -0.044 0.091 -0.015 | 0.292 0.037 0.102 | -0.139  0.069 -0.011
College 0.072 0.129 0.024 | 0.356 0.051 0.124 | -0.157 0.104 -0.012
Has children 0.095 0.087 0.032 | 0.177 0.041 0.061 | -0.176  0.071 -0.014
Country of origin (CG: Nordic countries)
East Europe -0.242  0.180 -0.082 | 0.004 0.077 0.002 | -0.126  0.146 -0.010
West Europe -0.263  0.141 -0.089 | -0.157 0.072 -0.055 | 0.570 0.121  0.047
South Europe -0.361  0.159 -0.122 | -0.067 0.074 -0.023 | 0.177 0.137 0.014
Arab countries -0.748  0.149 -0.253 | -0.695 0.053 -0.243 | -0.374 0.119 -0.031
Africa -1.002  0.141 -0.339 | -0.731 0.061 -0.255| 0.061 0.114 0.005
Other nations -0.531 0.161 -0.179 | -0.226  0.055 -0.079 | -0.427 0.118 -0.035
Years since immigration (CG: >11 years)
0- 5 years - - - - - - 0.439 0.079 0.036
6-10 years - - - - - - -0.515  0.116 -0.042
Income 1992 - - - - - - -0.331  0.045 -0.027
City Region - - - - - - -1.101  0.066 -0.091
L-L model -7136.87 o’ 1.063 N (total) 6270
L-L constant -8689.06 % 1.164 N, (trainees) 1180
L-L no factor -7156.04 o’p 7.436 Ny non-trainees 5090
Chi-squared 383 G0 0.102
Pseudo R* 0.33 Gip 0.636
McFadden R* 0.18 Gop 1.030

Note: Bolds are significant at the 10 % level; CG means comparison group; P.E. means parameter
estimate; S.E. means standard error; and M.E. means marginal effect.

The factor loading is positive and significant for all equations, but its magnitude
differs between the states and the selection equations. The effect of the unobserved
factor for the treated is almost half of the effect for the non-treated, which suggests that
the unobservables have a higher effect on employment probability of the non-trainees
compared to their treated peers. As discussed earlier, the sign of the factor loadings give
important indications of the sorting structure of the unemployed into the two states.
Since the factor loadings of both the selection and the employment equations for the
non-treated are positive, the covariance between the unobservables of the two equations
is positive. This is an indication of a negative sorting into the non-treatment state, which
suggest that this group is worse off than the treated. However, the overall effect is a

function of both the observed and the unobserved components.
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Important variables when analyzing foreigners are the country of origin, and
duration in the host country since immigration.”> However, when it comes to
employment probability, the number of years in the country had no effect. Therefore,
these variables were excluded from the employment equations. The parameter estimates
for country of origin suggest that immigrants born in a country outside Europe are a
subgroup with particular problems. Except for the people from East Europe (who had an
insignificant parameter), all groups of origin were worse-off than people born in the
Nordic countries. Overall, the negative effects on employment were greater for those
who participated in training as oppose to the non-trainees. The groups with the bigger
negative effect were those from Arab and African countries. The rest of the observed
characteristics have no significant effect on the employment probability for the trainees.
Hence, for those who participated in training, country of origin was the major factor for
the probability of receiving a job one year after the training period. For non-trainees,
those aged 26-45, have a higher employment probability than their younger peers. There
is also a positive effect of having a high school or college education, or having children
younger than 18.

Most of the parameters in the selection equation are significant. The probability of
participating in training decreases by age. However, its marginal effect is very low.
Both high school education, and having children younger than 18 years, are also
associated with a reduced probability of participating in training. The effect of country
of origin differs: those born in an Arab country have a lower probability of participating
in training, while those born in West Europe, South Europe and Africa have a higher
probability (even though the effect for the Africans is not significant). This seems
inefficient since the latter groups also lose more from participating in training. One
explanation for those born in Africa or former Yugoslavia might be the fact that a high
proportion of them came to Sweden as refugees in the 1990s, which implies that many
of them take language courses as opposed to vocational training directly aimed at
employment. Number of years in the country is also important in selection to training,
with both dummies having significant parameters but with different signs. Compared

with those who have been residents for more then 10 years, people who have been

3% Edin and Aslund (2001) describe the labor market situation for foreign-born people in Sweden and find
that the immigrants as a group have a weak position in the labor market, especially since large groups
came to Sweden as refugees during the 1990’s.
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residents for less than 6 years, are more likely to enter a program, while those who have
been residents 6-10 years are less likely to enter a program.

Both annual earnings before the training, and region of residence have a
significant negative effect on the selection to training. In contrast to the Swedish-born
people, the income effect suggests that those with lower earnings one year before
participating in the program, began training to a higher extent. A gender dummy is not
included for any of the groups since its effect was small and insignificant.

Tables 6 presents the mean marginal effects for the treatment on the treated for
Swedish-born, while Table 7 presents the corresponding effects for foreign-born. For
the Swedish-born, the unobserved factor has the largest effect, and it is positive all three
years, suggesting that unobservables increases the employment probability. The effects
for older people, the high school educated, and those with children are negative for
1995, and positive for 1996 and 1997. Having college education has a negative effect
during 1995-1997, and its magnitude decreases by year, suggesting that the effect of
higher education on differences between trainees and non-trainees decreases over the
time, compared to their lower educated peers.

For foreign-born, all variables including the unobserved factor have negative
effects on the gain from training in 1995, which implies that on average the treatment
has a negative effect on the outcome. This situation changed with the time: 2 and 3
years after the training took place, half of the effects were positive. The effect of the
unobserved factor is positive the following years, and increases over time. Country of
origin was important in the first year after training, but its importance decreased over
time, even though the negative effect for the category “other nations” was back on a

high level after 3 years.
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Table 6 Mean marginal effects on the treatment on the treated for Swedish-born®®

Variables 1995 1996 1997
Factor 0.233 0.161 0.229
Age-groups (CG: 19-25)
26-45 years 0.039 0.081 0.081
46-60 years -0.117 0.138 0.030
Education (CG: primary)
High School -0.062 0.011 0.028
College -0.079 -0.037 -0.035
Has children -0.014 0.038 0.052

Table 7 Mean marginal effects on the treatment on the treated for foreign-born

Variables 1995 1996 1997
Factor -0.031 0.063 0.071
Age-groups (CG: 19-25)
26-45 years -0.073 -0.006 -0.040
46-60 years -0.071 0.022 0.036
Education (CG: primary)
High School -0.107 -0.051 -0.100
College -0.083 -0.073 -0.076
Has children -0.019 -0.011 0.038
Country of origin
East Europe -0.092 0.045 0.001
West Europe -0.050 0.067 -0.041
South Europe -0.114 -0.043 -0.057
Arab countries -0.064 -0.014 -0.021
Africa -0.149 -0.015 -0.026
Other -0.129 -0.019 -0.101

5.1 Mean and distributional treatment effects

Table 8 reports the mean treatment effects based on the estimated parameters in the
model. First year after the training, the ATE parameter is negative for both Swedish-
and foreign-born people, the effect being larger for the foreign-born people, suggesting
negative effect from training for a randomly chosen individual from the population.
This estimate is in accordance with the literature on Swedish data that primarily reports
negative or insignificant effects from training. This is not of special concern, ATE being
a hypothetical parameter that is of less interest from a policy point of view since
publicly funded training is seldom aimed at the total population but at a selected group
with problems finding a job. Therefore, the TT parameter is of more interest, since the

employment probability of the two states is adjusted by the probability of being treated.

36 The mean marginal effect of the variables on the treatment of the treatment effect is defined as the
partial derivative of TT(X, Z, D = 1) with respect to X, averaged over all individuals in the sample.
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TT is positive for Swedish-born people but negative for the foreign-born. This negative
effect was already suggested by the marginal effects from the variables explaining the
treatment on the treated (Table 7). All marginal effects were negative only the first year,
some of them becoming positive afterwards. Thus, we can conclude that training was to
some extent beneficial even for foreign-born, but it took longer time. This might be
related to the program type, which at least for those who immigrated recently contains

mainly language courses.

Table 8 Mean treatment parameter estimates

1995 1996 1997

Parameters

Effect Std-dev Effect Std-dev Effect Std-dev
Swedish-born
ATE -0.038 0.061 0.093 0.053 0.031 0.048
TT 0.181 0.023 0.193 0.024 0.162 0.019
MTE(Up=4) -0.391 0.075 -0.124 0,052 -0.227 0.087
MTE(Up=0) -0.038 0.076 0.093 0,065 0.031 0.068
MTE(Up=-4) 0.320 0.064 0,334 0,065 0.375 0.076
Foreign-born
ATE -0.073 0.033 -0.038 0.043 -0.053 0.066
TT -0.091 0.041 0.044 0.045 0.014 0.017
MTE (Up=4) 0.114 0.111 -0.169 0.074 -0.198 0.106
MTE (Up=0) -0.073 0.118 -0.038 0.067 -0.053 0.101
MTE (Up=-4) -0.189 0.116 0.131 0.068 0.137 0.107

Since the estimated ATE is smaller than the estimated TT all three years, we
conclude that for Swedish-born there is some indication that program administrators
select individuals who benefit most from training than a randomly person in the
population. For the foreign-born, the selection is negative the first year after the
training, and slightly positive afterwards.

The MTE parameter in our case measures the average gain in outcomes for those
individuals who are just indifferent to the receipt of treatment when the Zfp is fixed at
the value up. Evaluating the MTE parameter at low values of up averages the outcome
gain for those with unobservables making them most likely to participate, while
evaluating the MTE parameter at high values of up averages the gain for those

individuals with unobservables, which make them less likely to participate.”” The MTE

37 Recall that high values of u, imply lower probabilities to participate in training since we have
expressed the selection equation with minus in front of the unobservables, i.e., D" = Zfp — Up.
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parameter can be expressed as MTE(X,u,)=X(f,-8,)-EU,-U,|U, =u,) an

alternative to the expression given in Section 4.2. It is important to treat U; and Uy as
deterministically unrelated since the difference between them represents the
idiosyncratic gain for the individual. When up = 0, MTE = ATE as a consequence of

the symmetry of the normal distribution. We have used the u, =—4 and u, =4,

which are about =£1.5 times the op. For the Swedish-born, a high value of Up
corresponds to a negative effect of —39%, while a low value of Up corresponds to a
positive effect of 32%. The positive reward for those selected into training remains at
the same level over time, while the negative effect for those less likely to participate is
reduced over time. The foreign-born have a reversed situation in 1995: those with
unobservables making them most likely to participate, gain the least, while the situation
is the opposite for those less likely to participate. However, this extreme situation
changes in subsequent years into the opposite.

The distributional treatment parameters capture an additional type of treatment
effect heterogeneity beyond that of the mean treatment effect. Tables 9 reports the
parameter estimates for the distributional version of the treatment on the treated

parameter for Swedish- and foreign-born people.

Table 9 Distributional treatment estimates for treatment on the treated

Treatment estimates 1995 1996 1997
Swedish-born
E[1(Y =1,Y=0)| X=x, D=1] 0.405 0.399 0.492
E[1(Y=1,Y=1)| X=x, D=1] 0.308 0.294 0.238
E[1(Y=0,Y(=0)| X=x, D=1] 0.164 0.203 0.194
E[1(Y=0,Y¢=1)| X=x, D=1] 0.123 0.104 0.076
Foreign-born
E[1(Y=1,Y=0)| X=x, D=1] 0.111 0.249 0.233
E[1(Y=1,Y=1)| X=x, D=1] 0.342 0.213 0.236
E[1(Y=0,Y=0)| X=x, D=1] 0.168 0.335 0.299
E[1(Y,=0,Y=1)| X=x, D=1] 0.379 0.203 0.232

For the Swedish-born trainees, there is a 41% chance that the participant would
benefit from the training, while there is a 12% chance that the trainee would be hurt by
participating in the training program. The remaining 47% will neither gain nor lose, but
will merely receive the same outcome in either state. The situation is slightly different

for the foreign-born trainees, where only 11% of the participants would gain from the
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training, while 38% would be harmed by the training. These figures confirm what we
have expected from the analysis above. The proportion of individuals that would be hurt
by training decreases for both groups over time, the figures being higher and the
reduction over time smaller for the foreign-born group.

The measures of the same outcome in the two states are very similar between
Swedish and foreign-born people. In 1995, for example, about 34% of the foreign-born
would receive a job in any state, which implies that the participation in the labor market
program only prolonged the process of receiving employment. This percentage

decreases the second and third year after the training for both groups.

5.2 Selection on unobservables

An important question in any evaluation study is whether those most likely to
participate in training are those who gain the most. In the previous subsection we
reported that, in 1995, TT > ATE for Swedish-born trainees, while the situation was
reversed for the foreign-born peers. For the Swedish-born, the selection improves on the
gain for the group of those treated, and from the distributional treatment parameters, we
also have indications that those who are most likely to go into training also gain most.
For the foreign-born, the selection has the opposite effect the first year after the training,
while the structure of the selection changed afterwards. Therefore, it is useful to take a
closer look at the importance of the unobservables in the selection mechanism,
especially at correlation measures, which are very informative. Table 12 reports the

correlation among the indices in the model (Z5,,, X3,, Xp,) . The indices are measured

without taking into account the unobserved factor that we control for in the full model.

For both Swedish and foreign-born, the state specific indices (Xf,and Xp,) are

positively correlated all three years after the training period. This implies that a person
who does well in one state will also do well in the other state; and those who do poorly
in one state, also do poorly in the other state. This situation seems to be much stronger
for the foreign-born than for the Swedish-born.

The relationship between observable characteristics that predict participation and
observable characteristics that predict employment in the participation state is relatively
low, and differs between the groups. For Swedish-born, it is 0.216 in 1995, and
decreases to 0.028 in 1997, while for foreign-born it is 0.036 in 1995, 0.097 in 1996,
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and -0.015 in 1997. For Swedish-born, the relationship between observable
characteristics that predict participation and observable characteristics that predict
employment in the non-participation state is relatively low and negative all years, while

for foreign-born its magnitude is even lower, but negative only in 1995.

Table 10 Correlations between indices without the unobserved factor

Correlations 1995 1996 1997
Swedish-born
Corr(XB1, XPo) 0.733 0.899 0.876
Corr(ZBp, XP) 0.216 0.172 0.028
Corr(ZBp, XPo) -0.209 -0.205 -0.093
Corr(ZBp, X(B1-Bo)) 0.529 0.043 0.191
Foreign-born
Corr(XB, XBo) 0.814 0.958 0.878
Corr(ZPp, XP1) 0.036 0.097 -0.015
Corr(ZBp, XPo) -0.063 0.079 0.017
Corr(ZBp, X(B1-Bo)) 0.164 0.039 -0.044

These results show that the Swedish-born people who are most likely to enter the
training program are those who gain most from it the first and the second year after the
training period. For foreign-born, even though the correlations’ sign is the same as for
the Swedish-born only in 1995, the effect of observed characteristics is much weaker for
them all years. This shows once more that these two groups are different, and it might
be the case that the same program works not the same for them.

Table 11 reports the estimated correlations among the unobservables.

Table 11 Correlations between the unobservables

Correlations 1995 1996 1997
Swedish-born
Corr(Uy, Uy) -0.079 -0.013 -0.026
Corr(Up, U)) 0.190 0.031 0.045
Corr(Up, Uy) -0.339 -0.338 -0.483
Corr(Up, U; - Uy) 0.364 0.228 0.394
Foreign-born
Corr(U,, Up) 0.092 -0.005 -0.004
Corr(Up, U)) 0.226 0.120 0.147
Corr(Up, Uy) 0.350 -0.037 -0.025
Corr(Up, Uy - Uy) -0.101 0.111 0.122
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Overall, the levels of the correlations are quite small, and the signs are in
accordance with what we discussed above. First year after the training, the level of the
correlations is about the same for the Swedish-born and the foreign-born, but except for
the correlation between selection and participation, the signs differ. For the Swedish-
born, the unobservables support the state chosen so that those who enter training are
better off there compared to the alternative.

The unobserved factors are important determinants of the outcome. This was
shown earlier with the likelihood ratio test performed for each group testing if the factor
contributed to the model. A way to further elucidate the importance of the unobserved
factor is to determine correlation measures as in Table 10, while controlling for the
unobserved factor. The results are presented in Table 12. The correlation between the
two states is negative for the Swedish-born. This corresponds to a situation with
comparative advantage in the sense that those with a high value in state 1 will have a
corresponding low value in state 0. That is, on average those who perform relatively

well with the training will perform relatively less well without the training.

Table 12 Correlations between indices with the unobserved factor

Correlations 1995 1996 1997
Swedish-born
Corr(XpB;-Uy, XPo-Up) -0.053 -0.028 -0.037
Corr(ZBp-Up, XB;-U)) 0.192 0.011 0.044
Corr(ZBp-Up, XPo-Up) -0.332 -0.289 -0.461
Corr(ZBp-Up, X(B1-P1)-(U;-Up) 0.363 0.217 0.383
Foreign-born
Corr(XpB;-Uy, XPo-Up) 0.163 0.122 0.132
Corr(ZBp-Up, XB;-U)) 0.208 0.117 0.131
Corr(ZBp-Up, XPo-Up) 0.309 -0.023 -0.021
Corr(ZBp-Up, X(B1-B1)-(U;-Uy)) -0.087 0.106 0.113

For Swedish-born, the correlations’ pattern is stable over time, while for foreign-
born it is somewhat different. While the correlation between the two states is negative
for the Swedish-born, it is positive for the foreign-born. This means that foreign-born
who do well in one state also do well in the other state, which implies that if the
performance is poor, they will do poorly in both states.

For both Swedish- and foreign-born, the correlation between selection and

participation was positive all three years after the training, while the correlation between
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selection and non-participation is negative in 1996 and 1997. In 1995, it was negative
for Swedish-born, and positive for foreign-born. The positive correlation between
selection and participation indicates that those who are most likely to enter training gain
in doing so. According to the reported correlations, this is true both for observed and
unobserved characteristics. In terms of observed characteristics, except for the 1997’s
value of the foreign-born, Corr(Zf,,X (S, — f,)) was positive all years, taking values
between 0.039 and 0.529 (the levels being always higher for Swedish-born). In terms of
unobserved characteristics, except for the 1995’s value of the foreign-
born, Corr(U,,,U, —=U,) was positive all years, taking values between 0.111 and 0.394
(the levels being always higher for Swedish-born).

Table 13 reports the sorting gain from unobservables, i.e., E [U1 -U,| D= 1],
suggesting a larger effect for the Swedish-born than for foreign-born. Except for 1995,
when it was negative for foreign-born, the effect was positive all years for both groups.
For the Swedish-born, the effect is stronger the first year after the training, while for the

Swedish-born is the opposite.

Table 13 The sorting gain from unobservables

1995 1996 1997
Swedish-born 0.219 0.100 0.131
[Foreign-born -0.018 0.082 0.067

6 Summary and conclusions

Using data that cover the 1993-1997 recession period of Sweden, this study estimated
the treatment effect of participating in a training program 1993-1994, on the
individuals’ employment probability for the next three consecutive years (1995-1997).
The analysis was done separately for the Swedish-born and the foreign-born, since the
two groups have different characteristics, which determine the selection and treatment
process.

Assuming a normal one-factor structure on the unobservables, we estimated a
latent variable sample selection model that assesses the effect of training on the

employment probability. Additionally, we investigated how the effect is distributed
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across the participants, and explored the relationship between selection into training and
the outcome.

For Swedish-born, the employment effect of labor market training is driven by
being in the age bracket 26-45, having less education, no children and a heavy load of
the unobserved factor. The predominant component is the unobserved factor that has a
larger effect on the outcome then the other components. The ATE parameter is negative
for the first year after training period, suggesting negative effect from training for a
randomly chosen individual from the population. The TT parameter is stable and
positive during the whole period, suggesting that the participation in training increases
employment probability by around 18%. Moreover, TT > ATE the whole period,
indicating that the selection to training is positive. The first year after the training, the
distributional parameter suggests that about 40% of the trainees gain from treatment,
while 12% are harmed by it. The proportion of those being hurt decreases over time.

For foreign-born, the employment effect of labor market training is driven by
being in the age bracket 20-25, having less education, no children, and being from a
Nordic country. The unobserved factor is not the predominant component, but its
magnitude increases over time. However, the effect was negative first year, and positive
afterwards. The first year after training, the ATE > TT, but the treatment from training
turns positive afterwards. The distributional parameter for the treatment on the treated
shows that first year after the training, 11% of trainees gain from treatment, while 38%
are harmed by it. For the following years, the proportion of those who gain from
training is almost double, while the proportion of those who are hurt is half.

For both Swedish-, and foreign-born, the state specific indices (X, and Xf3,) are

positively correlated all three years after the training period. This implies that a person
who does well in one state will also do well in the other state; and more importantly,
those who do poorly in one state will also do poorly in the other state. This situation
seems to be much stronger for the foreign-born than for the Swedish-born.

The relationship between observable characteristics that predict participation and
observable characteristics that predict employment in the participation state is relatively
low, and differs between the groups. In addition, for Swedish-born, the relationship
between observable characteristics that predict participation and observable

characteristics that predict employment in the non-participation state is relatively low
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and negative all years, while for foreign-born its magnitude is even lower, but negative
only in 1995. These results indicate that the Swedish-born people who are most likely to
enter the training program are those who gain most from it. For foreign-born, even
though the correlations’ sign is the same as for the Swedish-born only in 1995, the
effect of observed characteristics is much weaker for them all years. This shows, once
more, that these two groups are different, and it might be the case that the same program
works in different directions for them.

Overall, the levels of the correlations among the unobservables are quite small.
While the correlation between the two states is negative for the Swedish-born, it is
positive for the foreign-born. This means that foreign-born that do well in one state also
do well in the other state, and if the performance is poor, they will do poorly in both
states. For both Swedish- and foreign-born, the correlation between selection and
participation was positive all three years after the training, while the correlation between
selection and non-participation is negative in 1996 and 1997. In 1995, it was negative
for Swedish-born, and positive for foreign-born. The positive correlation between
selection and participation indicates that those who are most likely to enter training gain
in doing so.

According to the reported positive correlations for both observed and unobserved
characteristics, there is a weak indication that those most likely to participate in the
training program are those who benefit the most from it. This evidence is much lower

for Foreign-born than for Swedish-born.
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Appendix

Table A1 Parameter estimates of the one factor model for 1996, Swedish-born

Employment equation Employment equation Selection equation
Variables Treated Non-Treated
P.E. S.E. M.E. P.E. S.E. M.E. P.E. S.E. M.E.

Factor 0.035 0.133 0.011 | -0.412 0.181 -0.139 | 1931 0.268 0.207
Age - - - - - - -0.043  0.005 -0.005
Age-groups (CG: 19-25)

26-45 years 0.305 0.137 0.101 | 0.041 0.051 0.013 - - -

46-60 years -0.376  0.177 -0.124 | -0.708  0.075 -0.240 - - -
Education (CG: primary)

High School 0.389 0.145 0.128 | 0.309 0.041 0.104 | -0.943 0.147 -0.101

College 0363 0.192 0.120 | 0.421 0.059 0.142 | -1.208 0.199 -0.130
Has children®® 0438 0.112 0.144 | 0.277 0.058 0.094 | 0488 0.117 0.052
Income 1992 - - - - - - 0.220  0.079  0.023
City Region® - - - - - -0.478  0.131 -0.051
L-L model -4727 o’ 1.047 N (total) 4416
L-L constants -5957 o’ 1.167 N, (trainees) 735
L-L no factor -4735 o’p  5.157 Ny (non-trainee) 3681
Chi-squared*’ 14.7 o0 -0.088
Pseudo R? 0.357 oip  0.442
McFadden R? 0.206 cop  -0.833

Note: CG means comparison group; P.E. means parameter estimate; S.E. means standard error; and M.E.
means marginal effect.

3¥ This is a dummy variable indicating whether or not the individual has any children under age 18.

% City region is a dummy variable indicating if a person is living in one of the municipalities:
Stockholm, Géteborg or Malmo.

0 Chi-squared value generated by a likelihood ratio test statistic using the log-likelihood values from a
model with and without the factor component. The critical value is 7.815 at the 5% significance level.
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Table A2 Parameter estimates of the one factor model for 1996, foreign-born people

Employment equation Employment equation Selection equation
Variables Treated Non-Treated
P.E. S.E. M.E P.E. S.E. M.E. P.E. S.E. M.E.

Factor 0.129  0.117 0.049 | -0.039 0.194 -0.014 | 2.721 0.263 0.203
Age - - - - - - -0.044  0.005 -0.003
Age-groups (CG: 19-25)

26-45 years 0.001 0.119 0.001 | 0.019 0.055 0.006 - - -

46-60 years -0.487 0.155 -0.175 | -0.558  0.075 -0.204 - - -
Education (CG: primary)

High School 0.041 0.089 0.014 | 0.180 0.053 0.065 | -0.160 0.117 -0.012

College 0.145 0.116 0.052 | 0.348 0.059 0.127 | -0.183  0.162 -0.013
Has children 0.178 0.081 0.064 | 0.211 0.041 0.077 | -0.241  0.131 -0.018
Country of origin (CG: Nordic countries)

East Europe 0.099 0.158 0.035 | -0.022 0.076 -0.008 | -0.107 0.218 -0.008

West Europe -0.053  0.129 -0.019 | -0.236  0.074 -0.086 | 0.632 0.217  0.047

South Europe -0.225 0.141 -0.081 | -0.111  0.075 -0.041 | 0.234 0.251 0.017

Arab countries -0.686  0.127 -0.247 | -0.663  0.057 -0.242 | -0.321  0.193 -0.024

Africa -0.942  0.129 -0.339 | -0.921 0.064 -0.336 | 0.167 0.194 0.012

Other nations -0.298  0.133 -0.107 | -0.252  0.056 -0.092 | -0.361 0.189 -0.027
Years since immigration (CG: >11 years)

0- 5 years - - - - - - 0475 0.141 0.035

6-10 years - - - - - - -0.536  0.167 -0.040
Income 1992 - - - - - - -0.167  0.094 -0.012
City Region - - - - - - -1.247  0.174 -0.093
L-L model -7039.99 o’ 1.017 N (total) 6270
L-L constant -8666.95 o’ 1.001 N; (trainees) 1180
L-L no factor -7053.61 o’ 8.403 No non-trainees 5090
Chi-squared 27.2 Cio -0.005
Pseudo R’ 0.341 o1b 0.351
McFadden R’ 0.187 Gop -0.106

Note: CG means comparison group; P.E. means parameter estimate; S.E. means standard error; and M.E.
means marginal effect.
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Table A3 Parameter estimates of the one factor model for 1997, Swedish-born

Employment equation Employment equation Selection equation
Variables Treated Non-Treated
P.E. S.E. M.E. P.E. S.E. M.E. P.E. S.E. M.E.

Factor 0.051  0.130 0.016 | -0.642 0.221 -0.204 | 2.014 0.254 0.206
Age - - - - - - -0.046  0.005 -0.004
Age-groups (CG: 19-25)

26-45 years 0.295 0.135 0.097 | 0.033 0.054 0.011 - - -

46-60 years -0.220  0.176 -0.072 | -0.299  0.070  -0.095 - - -
Education (CG: primary)

High School 0426 0.143 0.141 | 0316 0.041 0.101 | -0.983 0.148 -0.101

College 0.501  0.191 0.165| 0.579 0.070 0.184 | -1.256 0.203 -0.129
Has children*! 0.328 0.110 0.108 | 0.151 0.062 0.048 | 0.493 0.121  0.051
Income 1992 - - - - - -| 0274 0.081 0.028
City Region* - - - - - -0.469  0.131  -0.048
L-L model -4743 o’ 1.002 N (total) 4416
L-L constants -5874 % 1.412 N, (trainees) 735
L-L no factor -4754 o’p 5.056 Ny (non-trainee) 3681
Chi-squared® 21.9 o1 -0.032
Pseudo R 0.338 Gip 0.102
McFadden R? 0.192 Gop -1.292

Note: CG means comparison group; P.E. means parameter estimate; S.E. means standard error; and M.E.
means marginal effect.

*I This is a dummy variable indicating whether or not the individual has any children under age 18.

2 City region is a dummy variable indicating if a person is living in one of the municipalities:
Stockholm, Géteborg or Malmo.

# Chi-squared value generated by a likelihood ratio test statistic using the log-likelihood values from a
model with and without the factor component. The critical value is 7.815 at the 5% significance level.
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Table A4 Parameter estimates of the one factor model for 1997, foreign-born

Employment equation Employment equation Selection equation
Variables Treated Non-Treated
P.E. S.E. M.E P.E. S.E. M.E. | P.E. S.E. M.E.
Factor 0.160 0.114 0.057 | -0.027 0.013 -0.009 | 2.590 0.252 0.208
Age - - - - - - -0.040  0.005 -0.003
Age-groups (CG: 19-25)
26-45 years -0.113  0.118 -0.041 | -0.008  0.049 -0.003 - - -
46-60 years -0.180  0.155 -0.065 | -0.275  0.058 -0.100 - - -
Education (CG: primary)
High School -0.003  0.088 -0.001 | 0.261 0.045 0.094 | -0.145 0.117 -0.011
College 0.256 0.116 0.092 | 0458 0.055 0.166 | -0.167 0.162 -0.013
Has children 0.292 0.081 0.105| 0.191 0.041 0.069 | -0.200 0.129 -0.016
Country of origin (CG: Nordic countries)
East Europe 0.001 0.158 0.000 | -0.004 0.075 -0.002 | -0.127 0.217 -0.010
West Europe -0.295  0.128 -0.106 | -0.186  0.072 -0.067 | 0.571 0.217  0.045
South Europe -0.177  0.141 -0.063 | -0.025 0.074 -0.009 | 0.203 0.251 0.016
Arab countries -0.695 0.123 -0.251 | -0.641  0.056 -0.232 | -0.355 0.189 -0.028
Africa -0.867 0.128 -0.312 | -0.799  0.063 -0.290 | 0.092 0.197 0.007
Other nations -0.454  0.132 -0.163 | -0.188  0.055 -0.068 | -0.410 0.191 -0.032
Years since immigration (CG: >11 years)
0- 5 years - - - - - - 0.472 0.136  0.038
6-10 years - - - - - - -0.512  0.167 -0.041
Income 1992 - - - - - - -0.263  0.082 -0.021
City Region - - - - - - -1.170  0.174  -0.09
L-L model -7104.61 o’ 1.025 N (total) 6270
L-L constant -8673.49 o’ 1.001 N; (trainees) 1180
L-L no factor -7120.65 o’ 7.708 No non-trainees 5090
Chi-squared 32.1 Cio -0.004
Pseudo R’ 0.333 o1b 0.414
McFadden R’ 0.181 Gop -0.069

Note: CG means comparison group; P.E. means parameter estimate; S.E. means standard error; and M.E.
means marginal effect.
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Abstract

This paper analyses Swedish-born people who became first-time receivers of social
assistance in 1987 and 1992. The macroeconomic situation at the time of entry was
rather different for the two cohorts, and the number of new entrances increased by
almost 50 percent. Much of the increase consisted of young adults, and experience of
social assistance has been shown to be fairly widespread among those under age of 25.
The role of bridging the period for individuals of being supported by their parents to
being established as wage earners has become an important function of social assistance
in Sweden. We find that pattern of social assistance receipt is rather heterogeneous
across new recipients. The complex pattern of receipt means that due to choice of
perspective, duration of social assistance can appear rather different. On one hand, we
find that median duration of social assistance receipt is as low as five months when an
eleven-year follow-up period is applied. On the other hand, among people who receive
social assistance during one particular year, as many as half had, entered receipt more
than four years earlier.
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1 Introduction

All industrialized countries have safety-net programs for people with financial
problems. How many people enter receipt and what characterizes them? How long do
people receive assistance? Are such patterns of receipt affected by the macroeconomic
situation? The answers to these questions are relevant for understanding how social
assistance programs function and for shaping policies aimed at reducing the need of
receipt.

It 1s true that statistical authorities in many countries publish information on the
numbers of people dependent on social assistance during a given period. Such
information is important for monitoring how the extent of financial problems at the
household level changes. However, these numbers are not useful in describing the
patterns of receipt; one and the same rate of receipt can stand for very different realities.
It is possible that the same persons receive assistance year after year, in which case the
duration of receipt is long. This particular case suggests that when the observation
period is extended, the number of recipients does not change much. The opposite case is
short periods of receipt, as well as proportions of the population receiving social
assistance increasing rapidly when the observation period is extended. To distinguish
between these alternatives, panel data is needed.

In the literature, an increasing number of studies of social assistance receipt using
panel data can be found. In particular, there have been increases in the number of
studies where those who already have entered the system are followed over time. Such
studies can provide answers to how long people stay on social assistance receipt and
how such periods of receipt vary. This study contributes to the literature by providing
evidence for Sweden.

We study people who entered social assistance receipt for the first time in 1987
respectively 1992 and follow them until 1997. Within this period, the Swedish labor
market changed dramatically. Sweden was transformed from a country with a
remarkably low unemployment rate (about 1% in 1990) into a country possessing
unemployment rates similar to other European countries (about 12% in 1997). The rapid
deterioration in the labor market hit young adults trying to find a job particularly hard.

As many young job seekers did not have previous work experience, they were ineligible
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for unemployment compensation. However, unlike their counterparts in several other
countries, they were eligible for social assistance.

This study is not the first on patterns of social assistance receipt in Sweden.
Recent comparative studies on exits from social assistance put the duration of social
assistance in Sweden in perspective of its counterparts in other European countries. A
first example is Gustafsson and Voges (1997), which compares the periods of receipt
for new recipients in one Swedish city (Goteborg) with its counterparts in a German city
(Bremen). The results showed periods until the first exit in the Swedish sample to be
shorter on average than in the German city. The results also showed that a considerable
proportion of those who exited receipt in the Swedish city returned for a second period
and in some cases even more periods of receipt.

A second example is Saraceno ed. (2002) which includes Goteborg and Bremen
as well as two cities in Italy (Milan and Turin) respectively Spain (Barcelona and
Vitoria) one in Portugal (Lisbon) and an additional Swedish city (Helsingborg).
Heikkild and Keskitalo eds (2001) added the same information for one city in Austria
(Linz) and two cities in Denmark (Aarhus and Copenhagen) respectively Finland
(Tampere and Vaasa). The results from these two studies show social assistance receipt
in the cities of Portugal and Spain stands out as being of much longer duration than in
other cities investigated. This can be looked upon as a paradox as benefit levels were
found to be lower in the south of Europe. However, the results should be seen in the
light of social policies being more ambitious in the north of Europe. The studies also
show that while the systems of social assistance provision appeared to be rather
homogeneous across cities in Sweden, this was not the case for the cities in Italy and
Spain.

While useful in many respects these comparative studies also have limitations,
which are not shared with the present study.** First, this study is not limited to one city
but encompasses the entire country. Second, the follow-up period for this study is much
longer; in fact in some of the analyses we can follow new recipients as long as for one
decade after initial entry. Third, we are able to study the process of entry as our samples

are of all Swedish-born persons, not limited to recipients. Fourth, our data permits

* In addition to the comparative studies there are a few studies on patterns of social assistance receipt in
Sweden. One example is Milton and Bergstrom (1998) who compared duration of receipt among persons
in one city who had their applications processed at two different social welfare offices. Other examples
are the works of Salonen referred to below.
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showing how experience of social assistance receipt increases with an increase in the
period of observation. When doing this we follow Salonen (1993) and Salonen (1997).
However, while the first study mentioned is limited to a few municipalities and the last
mentioned to birth cohorts entering work life, the present study covers the whole
country, and all birth cohorts. Fifth, by taking samples of persons who entered receipt in
different years, and comparing the results cross entry-cohorts we can investigate how
the deteriorating labor market situation has affected patterns of receipt. While earlier
studies (e.g., Gustafsson (1984), Stenberg (1998), Gustafsson (1998)) have shown a
clear link between unemployment and social assistance receipt, they have not contrasted
patterns of receipt for cohorts who have entered receipt during various macroeconomic
situations.

Our strategy of working with large samples of recipients as well as non-recipients
drawn from the total population, for analysing patterns of social assistance receipt is
new for Sweden. However, the strategy has been adopted in studies for United States
(e.g., Duncan (1984), Blank and Ruggles (1994) and Blank and Ruggles (1996)). Voges
and Rohwer (1992) is the only study from a European country we are aware of. The
authors analysed the German Socio-Economic-Panel for the period 1984 to 1989,
reporting that dependency of social assistance is typically a relatively short-term
situation in an individual's life cycle.

The rest of the paper is laid out as follows. In the next section we provide an
institutional background and our research strategy is lined out in Section 3. The
subsequent sections centre on results; Section 4 on entry into social assistance receipt,
and Section 5 on undergoing and exiting receipt. Finally, we sum up the conclusions in

Section 6.

2 Institutional background

Systems of social assistance vary widely across the different countries because of cross-
country differences in the role played by markets, families and the public sector. Results
from recent comparative studies (e.g., Earderly (1996a,b), Heikkild and Keskitalo
(2001) and Saraceno et al. (2002)) are helpful in pointing out what features distinguish
the Swedish system.
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The Swedish system of social assistance has a very long history. Actually through
its precursor, poor relief, it is older than the welfare state. It has always been
administered and financed by local governments, but works under a common legal
framework for the entire country. There were only minor changes in the legislation for
the system during the period studied here.*’

Different from the case in several other countries, categories of people aged 18
years or older are entitled to social assistance. With a few exceptions, parents are not
legally required to support their grown-up children, and vice versa. The requirement for
social assistance is possession of a low income in combination with no opportunity of
obtaining a living in another way. The latter means, for example, that a household
should try to support itself by paid work or by drawing on savings. Only if such
possibilities do not exist is one eligible for social assistance.

Social assistance receipt requires an application. It is generally perceived that
many who are entitled refrain from applying meaning that take-up rates are low. The
application is made at a social welfare office, where it is processed by a social worker
that in many cases also is the decision maker. The application is typically made for a
period of one month, and is often followed by later applications. There is no time limit
for how long of a period one can receive social assistance.

When making decisions on an application for social assistance, certain guidelines
are used. A simplified description of the decision making process is the following:
People with a disposable income lower than income thresholds laid down in the social
worker’s guidelines who cannot make a living in any other way receive social
assistance. The sum closes the gap between disposable income and the relevant
threshold. Compared to its counterparts in several other countries, the thresholds in the
Swedish system are relatively generous.

While all categories of people can receive social assistance in Sweden, receipt is
more common among; young adults, single mothers and recent immigrants, for
example. The number of immigrants receiving assistance has risen dramatically (but
will not be studied in this paper). While half a century ago many elderly persons

received poor-relief, pension payments expanded rapidly during the 60s, 70s and 80s

* However, in January 1998 a change in the legal framework came into effect. While earlier each local
government decided on the thresholds for social assistance, binding levels were introduced in the legal
framework. Probably this has led to larger homogeneity in decision-making across local governments.
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and receipt of social assistance among the elderly has become rather uncommon during
the 90s.

The Swedish economy experienced major changes in the beginning of the 90s.
Following a large drop in demand, unemployment grew rapidly and the labor force
shrank. For example, the unemployment rate, which had stood at 2.1% in 1987 and even
went down to 1.5% in 1989 rose till 5.2% in 1992, and continued up to 8.2% the
following year after which it slowly decreased.

Young adults in particular were affected by this as their possibilities for finding
jobs deteriorated. This is illustrated in the unemployment rate among persons aged 16-
24 expanding from 4.6% in 1987 to 11.4% in 1992 and continuing to increase the
following year after which it started to decline.*® Looking at employment rates by birth
cohorts, as they became older shows that while the median age for being employed at
the end of the 80s were 18 years, it jumped to 22 years in 1993 and started to slowly
decrease at the end of the 90s (Bdrjesson, 2001).

Table 1 provides some key numbers on social assistance receipt in Sweden from
the institution of the present legislation in 1983 until year 2000 as background for this
study. The number of persons living in a household that at least once during a year
received social assistance was (with some yearly changes) about half a million up until
1991, after which it increased until 1996 by as much as 41%. In 1996, 8.2% of the
population were social assistance recipients, a percentage which decreased during the
remaining part of the 90s as the situation in the labor market improved. There was also
an increase in duration of receipt measured by how many months during a calendar year
social assistance was received. This number went up from 4.1 months in 1988 to 5.8

months in 1997 and has remained at that level.*’

% Ryan (2001) reports that while Sweden had the lowest unemployment rate among youth (people under
25 years of age) at the end of the 80s, by 1993 the youth unemployment rate was higher than in Germany,
Japan, Netherlands, UK and USA. Only France was reported to have a higher youth unemployment rate.
7Tt should be understood that these numbers are no estimate of the length of social assistance episodes,
as a household can continue to receive assistance during subsequent years. In addition receipt is
accumulated for a calendar year without taking into account if receipt was continuous or not.
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Table 1 Social assistance in Sweden 1983 - 2000, some key numbers

Year Number of recipients Rate of recipients ~ Average number of months Total sum
(thousands) (percent) of receipt Million SEK
(Prices of year 2000)
1983 475 5.7 4.2 4476
1984 524 6.3 4.2 5019
1985 536 6.4 4.2 5670
1986 564 6.8 43 6454
1987 540 6.4 4.2 6453
1988 524 6.2 4.1 6 149
1989 505 59 4.2 5990
1990 492 5.7 43 5922
1991 511 59 4.4 6473
1992 560 6.5 4.6 7 866
1993 642 7.4 4.8 9339
1994 696 7.9 5.1 10 790
1995 689 7.8 5.4 11035
1996 722 8.2 5.8 12 102
1997 718 8.1 5.8 12 541
1998 660 7.5 5.8 11589
1999 581 6.6 5.8 10 571
2000 522 59 5.8 9532

Source: Socialstyrelsen (2001) Socialbidrag 2000, Stockholm. Note: There is a change in data collection
starting in 1990. Previously people who received social assistance in more than one municipality (for
example due to migration) were counted more than once.

3 Research strategy

For this study we use the sample of Swedish-born people available in the Swedish
Income Panel (SWIP). This sample was drawn from the register of the total population
(RTB) kept at Statistics Sweden of all registered persons residing in Sweden.”* We
concentrate here on adult persons. Information available in the panel is composed of a
number of demographic variables and variables from income registers kept at Statistics
Sweden. The information is annual covering various income sources.*’

SWIP has income records for each person sampled, as well as for his or her
spouse. The same income information exists for cohabiting partners if the partners have
a child (under 18 years of age) in common. We use information in the income records of
both partners to determine if a household and its members received social assistance

during a particular year. In the panel analysis, we follow individuals and evaluate social

assistance receipt by assessing the income records of both partners.

* The sample was originally drawn for people who resided in Sweden 1978, but has since then been
updated with newborns as well as people who have immigrated.
* When this study was made, income information up to year 1997 was available.
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Information on social assistance receipt is available in this data from 1983, the
year when the present legislation came into effect. The information contains the
amounts of receipt during the calendar year, and starting from 1985, the number of
months during a calendar year social assistance was received. However, the timing of
receipt during the calendar year is not known, therefore it is not possible to create spells
of receipt on a monthly basis.

The main interest of this study is to describe and analyze the pattern of entry,
going through and finally exiting social assistance receipt among new applicants. To
qualify as a “new” recipient we require that the person investigated has not been a social
assistance recipient during any of the preceding three years. In the main part of the
analysis, we study persons who entered social assistance receipt for the first time in
1987, respectively 1992, and follow them up as long as possible. This means we have a
follow-up period of ten years for the first entry-cohort, and respectively a five-year
follow-up period for the second. Our approach means that we can observe persons and
their households before the year of entry as well.

We first analyze how many persons enter receipt for the first time and which
characteristics affect entry into social assistance receipt. The populations studied for
these analyses are those who were not receiving social assistance 1, 2 and 3 years before
the year of entry. Entry is defined as a binary variable and we estimate probit models
with a variable taking the value of 1 if the person is a new recipient, while otherwise it
takes the value of 0. Explanatory variables measure age, household type, location and
various components of income of the adult household members as observed the year
before entry.”’ Starting with 1990, we also have access to information on education of
the person and can use this in the model specifications. Comparing estimates across
entry-cohorts shows the importance of the changed macroeconomic climate. We also
test if the characteristics of the new recipients differ from characteristics of others who
received social assistance during the same year.

In the following analysis, we work with balanced panels of people who entered
social assistance receipt for the first time in 1987, respectively 1992. That means we
require that the persons resided in Sweden continuously during the follow up period.

Grounds for attrition from the samples are emigration and death. We find in our sample

%0 " Adult member" is a person sampled who has reached the age of 18 as well as his or her partner. The
partner is either husband or wife or a cohabiting person who is also the other parent to a child under 18.
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that only a very few emigrated, while the number of deaths was larger. The latter
prompts us to investigate if mortality among social assistance recipients differs from
mortality of others in the population; we ask particularly whether or not mortality is
higher.

Patterns of social assistance receipt are many-sided, and therefore, different
approaches are used to show it. Such include computing the conditional probability of
receiving social assistance after 1, 2, and more years of entry, as well as computing the
number of years and the total months of receipt during the follow-up period. In addition,
we compute survival curves for the state of being on social assistance receipt, and also
for being in the state of non-receipt among people who have left receipt, recidivism.

We are also interested in what distinguishes people who continue to be receivers
of social assistance from others who entered the system at the same point in time. Out of
several different ways to make an analysis, we chose to identify persons in receipt five
years after entry and estimate probit models. While the approach of following new
recipients provides information on how patterns of social assistance are perceived from
the perspective of the first time claimants, we also change perspective to that of the
social worker. Therefore, we address the question of how the group of people receiving
social assistance during one calendar year is distributed regarding the year of first entry?

Finally, we investigate experience of social assistance receipt by extending the
follow-up period from one year to cover subsequently more years. This analysis is made
for different birth cohorts with an emphasis on those who reach the age of 18 during the
period studied.

4 Entering social assistance receipt

Table 2 shows the number of new adult recipients and results from estimating models
for first entry into social assistance receipt during 1987 and 1992, and for comparison
we also show results for people who entered receipt during 1997. First, it can be
observed that the number of first time receivers increased rapidly between the first two
years, to have decreased in 1997. The number of new recipients corresponds to the
following numbers in the total population: 61000, 97200 and 80000 and entry
probabilities (among non-receivers) of 1.0% in 1987, 1.6% in 1992, and 1.3% in 1997.

These numbers are much lower that the rate of recipients reported in Table 1, which
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means that many social assistance recipients must have entered receipt during previous

years.”'

Table 2 Estimates of probit-models relating first time social assistance receipt to
variables at the household level

Year of entry 1987 1992 1997

Estimate Std-error Estimate Std-error Estimate Std-error
Demographics
Constant -2.694* 0.011 -2.879% 0.114 -2.949% 0.137
Age (18-26) 0.689* 0.077 1.054* 0.084 0.942* 0.096
Age (27-39) 0.519* 0.083 0.955* 0.087 0.807* 0.1006
Age (40-49) 0.381* 0.089 0.836* 0.088 0.848* 0.102
Age (50-59) 0.345* 0.092 0.606* 0.089 0.591* 0.102
Age (60-69) -0.014 0.092 0.164 0.091 0.292%* 0.103
Single male no child 0.325%* 0.078 0.044 0.061 0.229* 0.081
Single female no child 0.233* 0.078 -0.015 0.062 0.184%* 0.082
Single with child 0.452* 0.094 0.353* 0.072 0.382* 0.093
Couples with child 0.441* 0.084 0.244* 0.063 0.476* 0.088
Big city region 0.047 0.044 0.096* 0.038 0.059 0.041
Small city region -0.095* 0.042 -0.002 0.038 -0.007 0.041
Income source year t-1
Capital -0.023* 0.005 -0.0001 0.0001 -0.001* 0.0003
Pension -0.001 0.001 -0.002* 0.0007 -0.003* 0.0007
Unemployment 0.009* 0.002 0.005* 0.0008 0.001 0.0006
Earnings -0.003* 0.001 -0.003* 0.0002 -0.003* 0.0002
Education
Primary school - - 0.377* 0.048 0.272* 0.050
Secondary school - - 0.257* 0.044 0.256* 0.044
Log likelihood -3039.59 -4350.69 -3613.64
Number of observations 59638 61637 62257
Number of first time receivers 614 972 801
All social assistance receivers 2529 2820 3255

Note: The omitted age category is a person aged 70 +, a couple with no dependent children, living in
rural regions, having post secondary education. * means significant at the 5% level.

We find that the new adult recipients are in minority among all adults who are
receivers for a given year. They stand for 24% of all receivers in 1987, while the
proportion is 34% in 1992 and 25% in 1997. Thus, the relative frequency of first time
receiver to all receivers not surprisingly increased when the labor market situation

deteriorated and decreased when it improved. Looking at the parameter estimates

! An additional reason for the difference is that while Table 2 refers to people born in Sweden, Table 1
also includes foreign-born persons. Also, note that our analyses concern adult receivers, while Table 1
also included children living in households receiving social assistance.
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reported in Table 2 several comments can be made.”? There is a very clear and expected
age pattern, meaning that the risk of entry is highest for young adults and decreases with
age. This pattern is less pronounced in 1987. The rapidly deteriorating labor market
situation for young adults has thus, as expected, led to increased risk for being a new
social assistance recipient. The estimated effects of variables measuring household type
do not change across years in an equally easily interpretable manner. The estimates
show that families with children (and in some cases also single persons) having higher
risks of entry compared to couples without children. Further, on we can see in Table 2
that effects of region are all small, although some of them are estimated with relatively
large t-values. Income components included in the specification measure earnings,
capital income, pensions and unemployment compensation, all observed the year before
entry. Not surprisingly, for all years of entry, the negative coefficient for earnings is
estimated with a large t-value and the parameter estimate does not change much across
years. Establishing oneself on the labor market is thus one strategy for avoiding
subsequent entry into social assistance receipt. The results also point towards the
amount of capital income as well as pension income during the preceding year
negatively affecting entry into social assistance receipt. However, the relevant
parameters are not always estimated with a high t-value. The positive parameter for the
variable unemployment compensation has a high t-value for the entry year 1987 and
1992, but not for 1997. Finally, we find that primary and secondary education positively
affects entry into social assistance.

To illustrate the magnitude of the various effects in Table 3 we predict
probabilities of becoming a first time social assistance recipient in 1987, 1992 and 1997
for persons with selected characteristics based on the parameters reported in Table 2.
First, all are considerably lower than 50%. This observation means that we as analysts
have not had access to variables having strong predictive power. For example in this
study, we have not observed unemployment experience at the household level. The
relatively low probabilities can also be taken as supporting the view that rates of social

assistance take-up are low in Sweden.

52 As information on education is not available for year 1987, the specification reported in Table 2 does
not include such variables for the first year of entry. Therefore when making comparisons across years of
entry, we have also estimated the same specification excluding the education variables. It turns out that
the coefficients for age, family type and income during year t-1 are similar for the two specifications.
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Table 3 Predictions of first time social assistance recipient, year 1987, 1992, and 1997
(percentage)

Year of entry 1987 1992 1997
Position in the earnings 1% perc. 10" perc. 1% perc. 10" perc. 1% perc. 10" perc.
distribution earnings  earnings  earnings  earnings  earnings  earnings
Person 1

Single parent

Age 18-26 5.89 1.01 14.31 1.49 8.91 0.17

Large city region

Primary education

Person 2

Single male no child

Age 18-26 4.54 0.71 8.46 0.65 6.69 0.10
Large city region

Primary education

Person 3

Single male no child

Age 70 — 0.86 0.76 0.73
Large city region

Primary education

Note: Predictions based on estimates reported in Table 2. As it is very unlikely that a person aged 70 has
earnings in the 10 percentile of the earnings distribution the corresponding cells are not shown.

A second observation from Table 3 is the very large variation in the probability of
becoming a first time recipient across persons with different demographic
characteristics. Take the numbers for 1992 as an example. For a person with the same
earnings, education and location, the probability of becoming a first time recipient
relates as 1 to 19, that is when one compares the probability for a single elderly person
with a single parent.

A third observation is that being established in the labor market and thus earning
income strongly reduces the risk of entering social assistance. Take again the risk for a
single parent aged 18-26 as an example. The predicted probability of becoming a first
time recipient falls by almost nine-tenths if the parent was at the top of the earnings-
distribution in 1991 as compared to being at the bottom.

A fourth observation is that in some cases predictions change as suggested by the
situation on the labor market across years studied, while this is not true in other cases.
The changes are evident for young adults having earnings at the bottom of the earnings
distribution for whom the risk of entering social assistance receipt is considerably
higher in 1992 than in 1987, then falls to an intermediate level in 1997. On the other

hand the predictions for elderly persons are similar for all years. The pattern of change
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across cohorts is less clear for persons having earnings at the top of the earnings

distribution.

Table 4 Tests of differences in the distribution of first time receivers and the stock of
recipients in 1987, 1992 and 1997

Characteristic 1987 1992 1997

Stock Debut P<|t| Stock Debut P<]|t| Stock Debut P<]|t]
Age (18-26) 0.313 0464 0.001 0271 0461 0.001 0354 0515 0.001
Age (27-39) 0.390 0.268 0.001 0406 0284 0.001 0328 0243 0.001
Age (40-49) 0.171  0.109 0.001 0.189 0.138 0.001 0.183 0.131  0.001
Age (50-59) 0.066  0.053 0.234 0.081 0.052 0.002 0.098 0.054 0.001
Age (60-69) 0.034 0.035 0.855 0.024 0.023 0909 0.019 0.026 0.291
Age (70 - ) 0.023  0.068 0.001 0.026 0.038 0.108 0.014 0.028  0.028

Male no child 0373 0394 0358 0406 0374 0.092 0415 0428  0.532
Femalenochild | 0.194 0.285 0.001 0.219 0269 0.003 0.259 0317 0.002

Single parent 0.210  0.089 0.001 0.194 0.109 0.001 0.193 0.099 0.001
Couple with 0.184 0.180 0.828 0.145 0.179 0.021 0.101 0.124  0.081
child

Couplenochild | 0.037 0.050 0.181 0.034 0.067 0.001 0.028 0.029 0.881
Big City 0364 0363 0945 0.441 0400 0.036 0456 0425 0.123
Small City 0381 0359 0343 0363 039 0.087 0326 0370 0.023
Rural Region 0209 0.234 0202 0.195 0203 0.622 0.296 0.203  0.420
Missing info. 0.044 0.042 0.818 0.000 0.000 0.000 0.000 0.000 0.000
Primary - - - 0488 0.352 0.001 0483 0305 0.001
Secondary - - - 0.455 0.544 0.001 0498 0564 0.001
P. Secondary - - - 0.056  0.102 0.001 0.098 0.129 0.019

Note: The test used is a simple t-test allowing for unequal variances between the distributions

We now turn to comparing how characteristics of new recipients relate to all who
received social assistance during the same year (the stock). Such dissimilarities can
suggest that the duration of assistance receipt differs by the characteristics investigated.
Differences between new and all recipients can also be due to long-term changes in the
composition of recipients, while duration for each category remains unchanged.

Table 4 reports the outcome of t-tests for differences across characteristics when
splitting the sample according to household type, age, family type, location, education,
and various income components the year before entrance. This is done for all three entry
cohorts. Several comments can be made. Starting with age we find that in all three
cohorts the new recipients contain a larger proportion of people aged 18-26 than among
all who receive social assistance the same year. Actually, as many as half of the new

recipients are found to be aged 18-26. In contrast, people aged 27-49 make up a smaller
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proportion of new recipients than among all people who receive social assistance the
same year.

Turning to types of family, we find single females without children (many young
adults) make up a larger share of the new recipients than among all recipients for all
cohorts, while the converse is the case for single parents. There is also a trend across the
years studied of couples with children making up ever-smaller proportions of all
recipients.

While there is not much of difference between the stock of recipients and new
recipients, regarding distribution of recipients by region more is found when looking at
education. The new recipients have longer educations compared to the stock of
recipients. During the year of entry, new recipients receive much less social assistance
than other recipients, which is the same difference seen regarding receipt of
unemployment compensation. On the other hand, new recipients have higher earnings

on average than all recipients.

5 Going through and exiting social assistance

In this section, we follow persons who entered social assistance receipt for the first time
during 1987 respectively 1992. A few persons have left the sample due to emigration, a
larger number (3,667) due to death. Is mortality higher among social assistance
recipients than among others? It may be surmised that people with poor health are likely
to have difficulties making a living and are therefore dependent on social assistance. In
addition, it is known from surveys that social assistance recipients are more frequently

exposed to violence than others (See for example Estrada & Nilsson 2001).
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Table 5 A probit analysis of social assistance recipients and mortality during the period
1987 to 1992

Explanatory Parameter Standard
Variables Estimates Errors
Constant -1.981 0.033
If social assistance (yes = 1) 0.353 0.064
If newly introduced (yes = 1) 0.285 0.110
Male 0.283 0.020
Age (61-67) 0.853 0.031
Age (68-71) 1.112 0.035
Age (72-75) 1.366 0.034
Age (76-78) 1.548 0.037
Age (79-80) 1.833 0.045
Age (81-83) 2.023 0.040
Age (84-85) 2.229 0.053
Age (86-89) 2.421 0.048
Age (90-104) 2.952 0.063
Predictions
Person aged 61-67

Male Female
Reference 7.9 4.4
People who became first time
recipients of social assistance 12.9 7.9
1987
Others Receiving Social 14.4 2.9

Assistance 1987

Note: Number of observations 64,747 (deceased: 3,667)

We investigate mortality among social assistance recipients by following the
sample of adults from 1987 to 1992 and observe mortality during this period. The
sample for this analysis includes all adult persons living in Sweden in 1987. Thus, the
sample includes in addition to new receivers, other persons on social assistance. A
probit model relating mortality to variables measuring age, gender and social assistance
receipt is estimated in the specification. We use one variable for first-time receivers
another for others who received social assistance in 1987. The results are reported in
Table 5. As is expected the results show mortality to increase with age and to be higher
for men then for women. The results also show positive effects for both variables
measuring social assistance receipt in 1987, and the parameters are both estimated with
high t-values.

In the bottom of Table 5, we illustrate the magnitude of the effects by predicting
the probability of death for a person aged 61-67. It shows that receivers of social
assistance have a probability of death twice as great as for non-receivers. This

difference is of the same magnitude as the well-known difference in mortality between
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men and women, as well as the difference in mortality between white and blue-collar

workers (for the latter see for example Kareholt, 2000).

Table 6 Conditional probabilities of receiving social assistance a particular year after
entry

Year of entry
1987 (N=614) 1992 (N=972)
Years since entry Percent Percent
1 41.69 48.15
2 27.69 34.36
3 21.66 27.98
4 22.64 25.31
5 20.85 22.63
6 23.13 -
7 19.22 -
8 15.80 -
9 15.80 -
10 13.84 -
Conditional probabiltiy
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Figure 1 Conditional probabilities of receiving social assistance a particular year since
entry.

We now follow the new recipients over time to describe their subsequent receipt
of social assistance. Table 6 shows the probability of receipt 1, 2, and up to 10 years
after entry for the first entry-cohort and up to 5 years for the second. When comparisons
across cohorts can be made we find somewhat higher numbers for the second entry-

cohort. Table 6 and Figure 1 show that more than a majority (the first entry cohort)
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respectively about half (the second entry cohort) of those who entered receipt were not
receivers the first year after entry.

While in the beginning of the follow-up period the proportion of recipients falls
rapidly, this is not the case later on. Actually for the first entry cohort we can detect a
plateau as three years after entry, 23% of the new receivers were receivers a number
close to the percentage recorded at the time of seven years after entry. This plateau
coincides with the deteriorating labor market situation and is most probably its cause.
This interpretation is strengthened by the fact that we cannot observe a similar situation
among those who entered receipt in 1992 and for whom the labor market improved
starting two years after entry. Table 6 also shows that 10 years after entry one-sixth of

the first cohort were receiving social assistance.

Table 7 First time social assistance recipients distributed by number of years on social
assistance during the five-year and ten-year follow up period

Year of entry
1987 1987 1992
Year 5 year 10 year 5 year
1 38.76 33.06 36.21
2 26.06 21.99 21.30
3 14.17 13.19 15.53
4 10.10 7.33 10.70
5 4.72 5.86 7.30
6 6.19 5.05 8.95
7 - 3.75 -
8 - 3.42 -
9 - 2.28 -
10 - 2.12 -
11 - 1.95 -
Mean (years) 2.39 3.33 2.64

The number of years of receipt is tabulated for the two entry cohorts in Table 7.
Rather skewed distributions are reported. About one-third received social assistance
during the year of entry only. Slightly more than half of the recipients received
assistance not longer than two years. When looking at the first cohort during the year of
entry and the preceding ten-year period it is found that about one-sixth received social
assistance during most of the years. However, only two percent received social
assistance during all of the eleven years. Comparison across the two entry-cohorts

shows the mean years to be only slightly larger for the second entry cohort.
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Table 8a First time social assistance receivers distributed by number of months of
receipt during the year of entry plus a five-year respectively ten-year follow-up period

Year of entry 1987 (N=614) 1992 (N =972)

5 year period 10 year period 5 year period
Month Number Percent Number Percent Number Percent
1 124 229 99 19.5 189 20.9
2 88 16.3 69 13.6 106 11.7
3 46 8.5 38 7.5 66 7.3
4 42 7.8 33 6.5 60 6.6
5 33 6.1 31 6.1 59 6.5
6 24 44 28 5.5 21 2.3
7 24 44 18 3.6 48 53
8 16 3.0 13 2.6 34 3.8
9 11 2.0 13 2.6 30 33
10 20 3.7 9 1.8 19 2.1
11 6 1.1 14 2.8 18 2.0
12 13 2.4 9 1.8 18 2.0
13 10 1.9 9 1.8 18 2.0
14 4 0.7 6 1.2 12 1.3
15 6 1.1 2 0.4 13 14
16 9 1.7 8 1.6 12 1.3
17 5 0.9 6 1.2 9 1.0
18 4 0.7 4 0.8 14 1.6
19-24 24 4.4 20 3.9 43 4.8
25-36 16 3.0 36 7.1 66 7.3
37-48 7 1.3 17 34 32 3.5
49 - 60 9 1.7 4 0.8 18 2.0
61-120 - - 21 4.1 - -
# of month the 241 249
first year (mean)
Missing 73 - 107 - 67 -
Mean 7.62 - 12.20 - 10.14 -
Median 4.0 - 5.0 - 5.0 -

By changing the unit of observation to months of receipt, we arrive at Table 8.
The most frequent value is receipt during a one-month period, which is observed for
about one out of five new receivers. The distribution is skewed with many receiving
assistance for only a few months, and a few for many months. This also shows up in the
mean being considerably larger than the median. While the median when analyzing the
year of entry and a five-year follow up is found to be 4 months for the first cohort it had

increased to 5 months for the second cohort.
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Table 8b First time social assistance receipt distributed by the number of months of
receipt during the year of entry

Year of entry 1987 1992

Number of months Number Percent Number Percent
1 286 46.58 446 45.88
2 157 25.57 189 19.44
3 44 7.17 115 11.83
4 43 7.00 81 8.33
5 26 423 58 5.97
6 15 2.44 27 2.78
7 15 2.44 20 2.06
8 14 2.28 12 1.23
9 9 1.47 12 1.23
10 2 0.33 7 0.72
11 0 0.00 2 0.21
12 3 0.49 3 0.31
Mean 241 2.49

N 614 972

While extending the follow-up period by five years does not affect the median
much, this is not the case for the mean. Table 8 reports that while average receipt was
only 2 months during the year of entry, it had increased to 8 months when applying a
five year follow-up period and is found to be as high as 12 months when applying the

longest follow-up period.

Table 9a Survival in the state of social assistance receipt during subsequent number of
years since entry

Year of entry
Consecutive years 1987 1992
0 100.0 100.0
1 41.69 48.15
2 18.24 26.54
3 10.42 17.08
4 7.98 11.83
5 6.19 8.95
6 5.05 -
7 4.39 -
8 3.26 -
9 2.61 -
10 1.95 -
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Table 9b Survival in the state of non-receipt among those who left social assistance
receipt year t+1 among first time receivers

Year of entry
Consecutive years 1987 1992
1 100.0 100.0
2 81.76 84.92
3 74.71 77.38
4 67.35 73.21
5 62.35 69.84
6 57.65 -
7 55.00 -
8 52.94 -
9 51.18 -
10 50.00 -

Returning to results obtained from yearly data in Tables 6 and 7 it can be understood
from comparing them that some people who have left receipt re-enter at a later year. It
also means that the proportion continuously receiving social assistance since entry
decreases rather rapidly with time since entry. To show this we also report numbers
showing survival in the state of non-receipt among those who exited receipt one year

after entry.

Survival on social assistance
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Figure 2 Survival on social assistance receipt during subsequent number of years since
entry.
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Looking at the first survival curve in Table 9 we find that in the first entry cohort
as few as 18% had survived in the state of social assistance receipt during the first two
years after entry. However, this proportion had increased to 27% for the second entry-

cohort. Five years after entry the numbers were down to 6 respectively 9%.

Survival on non-receipt
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Figure 3 Survival on non-receipt among those who left social assistance receipt year
t+1 among first time receivers by entry cohorts.

Turning to survival in the status of non-receipt we find that two years after
entering non-receipt three-fourths had remained in the state of non-receipt. This
proportion decreased to be two-thirds three years after entry into non-receipt and was
one-half nine years after entry into non-receipt. These results are in agreement with
results from comparative studies using monthly data referred to in the introduction as
they indicate that recidivism is common among social assistance recipients in Sweden.
Making comparisons across entry cohorts for the survival in non-receipt, more
similarities than differences show up.

Why is recidivism in social assistance receipt high in Sweden? One, through not
necessarily the only answer is probably the existence of the active labor market policy.
Many social assistance recipients are job seekers and registered at the labor market

authorities. After some time they receive offers to participate in labor market programs.

109



When involved in such programs they receive income. When the program ends, some
succeed in finding a job, while others do not and have to rely on social assistance for a
second period.

What distinguishes people who stay in the state of social assistance receipt for a
long period from those who leave? We address this question by estimating a series of
probit-models with the dependent variable taking a value of 1 if the person lives in a
household receiving social assistance 1, 2, 3, 4 and 5 years after first-time entry.
Explanatory variables include those used when analyzing entry into social assistance
receipt in Section 4. In the specifications, we also add two dummy variables indicating
if social assistance receipt makes up more than a marginal part of the disposable income
for the household during the year of entry. We are interested in finding out if the degree
of dependency when entering receipt affects the probability of receipt during the follow-
up period.

In Table 10, we report results, which indicate that social assistance dependency
during the year of entry clearly predicts subsequent receipt. Interesting enough when the
variables measuring dependency are included in the specification, coefficients for
variables indicating household type and region with only a few exceptions are not
significant. Even more interesting is the fact that when we (in an alternative
specification) add the variable measuring earnings during the year before entry, the
coefficient for this variable is also not significant. However, in the specification for the
1992 entry cohort, which includes measures of education, we find additional variables
affecting subsequent receipt. Young age means higher probabilities for subsequent

receipt while long education have the reverse consequence.
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Table 10 Estimates of probit-models relating subsequent social assistance receipt to
variables at the household level, the entry cohort

a) Entry cohort 1987

Year since entry

Variable T+1 T+2 T+3 T+4 T+5
Intercept 0.228 -0.329 -0.225 -0.218 -0.323
(0.276) (0.289) (0.298) (0.298) (0.297)
Anl -0.924 -0.588 -0.514 -0.610 -0.407
(0.139) (0.146) (0.153) (0.146) (0.149)
An2 -0.692 -0.223 -0.339 -0.497 -0.270
(0.130) (0.131) (0.140) (0.139) (0.140)

Note: The variable Anl assumes the value 1 if social assistance makes up at least 3.5 percent of
disposable income but not more than 12 percent the year of entry. Variable An2 assumes a value of 1 if
social assistance makes up at least 12 percent of disposable income. The specification also includes two
dummy variables for age, four dummy variables for household characteristics and two dummy variables
indicating region. Standard errors are reported within parentheses.

b) Entry cohort 1992

Year since entry

Variable T+1 T+2 T+3 T+4 T+5
Intercept 0.540 -0.141 -0.158 -0.274 -0.517
(0.211) (0.229) (0.234) (0.242) (0.248)
Age (18-26) 0.209 0.359 0.295 0.357 0.258
(0.116) (0.119) (0.123) (0.125) (0.127)
Age (27 -39) -0.024 -0.157 -0.059 0.060 -0.035
(0.121) (0.129) (0.134) (0.135) (0.139)
Anl -1.037 -0.775 -0.752 -0.628 -0.695
(0.116) (0.119) (0.123) (0.124) (0.128)
An2 -0.553 -0.358 -0.455 -0.445 -0.381
(0.104) (0.104) (0.107) (0.110) (0.111)
Secondary -0.116 -0.147 -0.099 -0.266 -0.193
(0.093) (0.095) (0.098) (0.098) (0.100)
Post Secondary -0.384 -0.361 -0.457 -0.480 -0.348
(0.153) (0.163) (0.179) (0.178) (0.176)

Note: The variable Anl assumes the value 1 if social assistance makes up at least 3.5 percent of
disposable income but not more than 12 percent the year of entry. Variable An2 assumes a value of 1 if
social assistance makes up at least 12 percent of disposable income. The specification also includes four
dummy variables for household characteristics and two dummy variables indicating region. Standard
errors are reported within parentheses.

In Figure 4 we show, based on the estimates, probabilities of subsequent receipt for a
person with given characteristics with the exception of rather different degrees of
dependency during the year of entry. The plots clearly show that if dependency is large
this leads to a probability of receipt, which is about twice as large compared to only

marginal dependency during the entry year.
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Figure 4 Predicted probabilities for receiving social assistance for households with
given characteristics but differing by the degree of social assistance dependency and
year of entry (Predictions based on estimates reported in Table 10).

If dependency during year of entry is marginal, the curves are practically
identical. However, for the household more dependent during the year of entry
probabilities of receipt two and three years after entry are higher in the 1992 entry
cohort.” Although receiving social assistance for many years is not typical for those
entering receipt, those who stay on receipt make up a large proportion of those who are
receivers at any given point in time. This is illustrated in Table 11 where we report year
of first entry for people who received social assistance in 1992 respectively 1997.
Among the group of receivers in 1992, only one-fourth were new receivers, while half
had made their entry more than five years earlier. The picture in 1997 is somewhat
different. The new receivers are an even smaller proportion of all receivers, while the
fraction that had entered one to five years earlier had increased from 28 to 36%. From
the finding that among many, social assistance is of short duration, it follows that the
proportion of people that have experienced social assistance receipt increases relatively

rapidly when the observation period is increased. Table 12 shows exactly how fast the

3 Dependency is almost identical for the two cohorts. The distributions across the three classes of
dependency were 35, 34 and 31% for the 1987 cohort while 32, 34 and 34% for the 1992 cohort.
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numbers increase for various birth cohorts. Starting the comments with persons who
were over 18 during the entire observation-period 1987-1997 (Figure 5), we find as
expected rates of receipt vary by year of birth. At one extreme are people born in 1922
and earlier, that is people who were already over the general retirement age at the
beginning of the observation period. Among them as few as 0.7% received social
assistance in 1987, a number that can be compared to 8.9% among persons born 1963-

1968.

Table 11 Year of entry among people receiving social assistance 1992 respectively
1997. Percent

Year of receipt

Year of entry 1992 1997
T 25.11 15.30
t-1 9.53 9.06
t-2 5.11 7.31
t-3 4.08 5.96
t-4 4.26 6.94
t-5 4.75 6.79
t- 6 and earlier 47.16 48.64
N 2820 3255

Table 12 Experience of social assistance receipt during cumulated number of years

Birth Year of observation N row
cohort

1987 87-88 87-89 87-90 87-91 87-92 87-93 87-94 87-95 87-96 87-97
81922 0.7 1.0 1.2 1.5 1.8 1.9 2.0 2.3 2.3 2.5 2.6 7285
1923-1932 1.1 1.4 1.7 2.0 2.3 2.5 2.7 2.9 3.0 3.1 33 6935
1933-1937 2.3 3.1 3.6 4.0 4.6 4.9 53 5.5 5.7 6.0 6,1 3692
1938-1942 2.6 3.6 4.0 4.7 5.1 5.7 6.3 6.7 7.2 7.4 7.5 4533
1943-1947 3.7 4.9 5.7 6.2 7.0 7.7 8.3 8.7 9.1 9.4 9.7 6183
1948-1952 5.2 6.9 8.0 9.0 10.0 11.0 12.0 12.7 13.2 13.6 13.9 5700
1953-1957 6.6 8.8 9.9 11.2 12.4 13.8 15.1 16.0 16.6 17.4 18.0 5394
1958-1962 7.4 10.0 11.5 12.9 14.6 16.0 17.3 18.0 18.8 19.5 20,0 5303
1963-1968 8.9 12.2 14.5 16.2 18.0 20.0 21.7 22.8 23.7 24.6 252 7242
1969 3.8 7.6 10.5 12.4 14.2 17.1 20.0 20.8 21.8 229 23,5 1089
1970 0.6 3.1 6.4 8.5 12.2 15.4 18.7 20.3 214 22.1 23.1 1086
1971 0.0 1.0 34 6.7 10.1 14.3 17.8 20.2 21.6 23.1 24,1 1155
1972 0.0 0.4 0.9 3.7 9.3 15.3 20.6 23.1 24.6 26.4 283 1141
1973 0.0 0.0 0.0 0.4 4.3 12.2 19.5 22.8 25.0 27.4 28.4 1125
1974 0.0 0.0 0.0 0.0 0.6 6.1 17.1 23.4 26.0 27.7 29.8 1130
1975 0.0 0.0 0.0 0.0 0.0 0.4 6.0 17.1 23.8 27.8 30.0 1055
1976 0.0 0.0 0.0 0.0 0.0 0.0 0.7 4.1 16.6 23.3 28.0 1015
1977 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 33 15.8 23.5 972
1978 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 2.4 9.1 933
1979 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 7.5 55
N column 2295 3175 3763 4334 5007 5797 6658 7287 7875 8446 8912
N balanced panel 63023
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Increasing the observation period increases the percentage of experience of receipt
for the oldest group to be up to four times as large and for the youngest group, started
from a much higher base, by almost three times. These numbers clearly show that
experience of social assistance receipt is much more widespread when compared to

annual figures of receipt from Table 1.
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Figure 5 Experience of social assistance during observation periods lasting 1, 2, up to
11 years. Persons born during 1968 or earlier (Source Table 12)

Turning to social assistance experience among the cohorts who became 18 years
of age during the observation period (Figure 6), surprisingly large differences due to
year of birth can be seen. For a given age there is a very rapid increase in social
assistance experience between on one hand those born 1970 and 1971, and those born
1974 and 1975. One way to show this is to make comparisons across cohorts keeping
age constant. For example, at age 22, 15% of persons born 1970 experienced social
assistance receipt, while the corresponding proportion was as high as 30% among those

born in 1975.
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Figure 6 Experience of social assistance during observation periods lasting 1, 2, up to
11 years. Persons born 1969 and later (Source Table 12)

Alternatively, we can report that up to year 1993, 19% of the 1970 birth cohort
(then aged 23) experienced social assistance receipt. This was very similar to the 1973
birth cohort although the later cohort for this year of observation was not more than 20
years of age. The table also shows that the increase in social assistance experience
actually reached its peak for the 1975 cohort and did not continue to increase for the
younger birth cohorts. These young persons turned 18 during a period when the labor

market had started to improve.

6 Conclusions

In this paper, we have analyzed Swedish-born people who became first-time receivers
of social assistance in 1987 and 1992 for a period of many years, actually starting before
entry. The macroeconomic situation at the time of entry was rather different for the two
cohorts. Comparisons across the two entry cohorts show several substantial differences.
The number of new entrances increased from 1987 to 1992 by almost 50%. In addition,

those who entered in 1992 had longer subsequent receipt.
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Much of the increase consisted of young adults and experience of social assistance
receipt has shown to be fairly widespread among people before they have reached the
age of 25 years. We have documented a rather large increase between cohorts born in
the beginning of the 70s. While about one out of six born in 1970 had experienced
social assistance receipt at age 22, this was the case for as many as almost one-third of
the persons born 1975.

Bridging the period for young people from being supported by their parents to
being established as wage earners has become an important function of social assistance
in Sweden. In this respect social assistance in Sweden differs from its counterparts in
several European countries, where young adults are supposed to be maintained by their
parents and are not entitled to social assistance.

We find that pattern of social assistance receipt is rather heterogeneous across
new recipients. There is one group who received social assistance for a short period and
did not return to the social assistance roles afterwards. We report that among new
recipients about one-fifth received social assistance only during the month of entry.
Further, one-third never received social assistance during the following ten years. In
contrast, another group of receivers stayed on social assistance during most of the
follow-up period. This group is not particularly large as we report that not more than
15% of the new recipients received social assistance during most of the eleven years
following entry. The remaining group of people received assistance also after the year
of entry but during less than half of the eleven years following entry. We find that
patterns of receipt are complex also because half of the people who have exited receipt
the year after entry return to the social assistance roles within the following decade.

The complex pattern of receipt means that due to choice of perspective, duration
of social assistance can appear rather different. On one hand, we report that the median
duration of social assistance receipt for a new receiver is as low as 5 months when an
eleven-year follow-up period is applied. Consistent with this, experience of social
assistance receipt during an eleven-year follow-up period is more widespread than
suggested by yearly data. For example while 7% of people born 1957-58 in Sweden
received assistance during 1987, evaluated over an eleven-year period the proportion

was as high as 18%.
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On the other hand, we report that if one focuses on people who were receiving
social assistance during one particular year, as many as about half had entered receipt
more than four years earlier. The composition of receivers according to year of first
receipt changes according to the situation on the labor market. New receivers made up
the largest proportion of all receivers when the labor market deteriorated.

We round off the paper by listing topics for future research. Quite in passing, we
have found that social assistance recipients have higher mortality rates than other
persons. This finding deserves more attention in future research. A natural extension of
the present study would be to investigate patterns of social assistance receipt among the
foreign-born, a category known to be over-represented among receivers of social
assistance in Sweden. Finally, it should be most relevant and interesting to study how
newer entry cohorts are faring. This issue is of considerable political concern as the
Swedish government in 2001 adopted the goal of reducing the number of social

assistance recipients by year 2004 to a level only half as high as in 1999.
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A Structural Model of Childcare, Welfare, and the Labor
Supply of Single Mothers*

Thomas Andrén®

Abstract

This paper considers the simultaneous relationship of the single mother’s decision to
choose paid childcare, welfare participation and labor supply, and estimates a structural
model that allows for a free error covariance. We use a discrete approach to the choice
of labor supply together with the discrete choices of utilized paid childcare and welfare
participation, which allow formulating the model as a multiple-choice problem. The
results show that there is an association between social assistance, paid childcare, and
labor supply, but that the relationship is non-symmetric. An increase in the social
assistance norms has a relatively small effect on paid childcare utilization, but a
relatively larger effect on the mean labor supply. In contrast, a corresponding reduction
in the childcare cost has a relatively large effect on the social assistance utilization but a
relatively small effect on the mean labor supply. Our estimates suggest that a decrease
in childcare cost increases the labor supply of those working rather than encourages
non-workers to start work, which implies that childcare cost is foremost a barrier to
fulltime work rather then a barrier to work at all.
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1 Introduction

For single mothers of young children, participation in the labor market is strongly
linked with the need for childcare. Childcare is often regarded as essential for full-time
work and career development of single mothers, but sometime the cost of childcare can
be a barrier for entering the labor market when municipal childcare is the only option.”*
This implies that some working mothers end up below the social assistance norm after
paying for the childcare fee. The childcare fee per se can therefore be seen as a factor
that induces a need for income support, such as social assistance. This is especially true
for single mothers located at the lower end of the wage distribution. It is therefore
reasonable to expect that there is a behavioral relationship among the choices of paid
childcare utilization, welfare participation and labor supply.

In Sweden, large savings have been imposed on the municipal childcare system
during the last decade, resulting in changes in the childcare fees. The fee levels have
increased and the construction of the fees has changed. For many single parent
households, income is too low to support the family after the childcare fee has been
paid. In 1996, a single mother with a gross income of 13,200 Swedish crowns (SEK)
per month and with 2 children on childcare 40 hours per week, had a consumption level
below the social assistance norm in over 90% of the municipalities (Socialstyrelsen,
1997).>> ** Recently, public attitudes towards single mothers have changed
dramatically, and policy makers have been under pressure to carry out reforms that
reduce single mothers’ welfare dependency by means of fee ceilings (Maxtaxa). It is
therefore interesting to investigate the simultaneous effect of paid childcare utilization
and welfare participation on the labor supply for single mothers. Would a lower
childcare fee increase labor supply and/or decrease welfare participation? Would a
change in the social assistance norm affect the single mother’s preferences related to the
labor market activity? Would a lower social assistance norm lower the demand for paid
childcare and therefore the labor supply? These are the main questions to be addressed

in this paper.

> Childcare activities are usually operated by the municipality and therefore subject to a childcare fee.

> In 1996 the grant for a PhD student (utbildningsbidrag) in economics was 12,000 SEK per month in
Sweden.

*% In March 2002, 1 SEK corresponds to 0.11 Euro.
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The literature is rich with studies that analyze the childcare cost or welfare effects
on the labor supply for single mothers. There is also a growing econometric literature
relating childcare costs to female employment, though the vast majority focus on
married mothers. Heckman (1974), Blau and Robins (1988), Ribar (1992, 1995),
Connelly (1989, 1992), Averet et al. (1997) and Kimmel (1998) have explored the effect
of childcare costs on married women’s labor force participation in the United States.
Kimmel (1998) compared married and unmarried women and found single women’s
employment elasticity to be lower than married women’s. All found significant negative
effects of childcare costs on women’s employment.

There are also a few studies that use Swedish data. For example, Gustafsson and
Stafford (1988) estimated the effect of such costs on the market work decision of
women belonging to two-parent families. Flood and Wahlberg (2000) estimate the labor
supply effects from introducing fee ceilings (Maxtaxa) on households with children.
They found a significant negative effect of childcare costs on women’s labor force
participation, although the estimated mean childcare price elasticity of employment
varied extensively. Flood and Wahlberg (2000) also found that the labor supply effect
very much depends on where on the income distribution the household is located.

The empirical literature on the effect of transfer programs of labor supply on
women is fairly large (see Danziger et al., (1981), Moffitt (1992) and Gustafsson et al.
(1993) for surveys). The literature on the incentive effects of the U.S. welfare systems
has shown unequivocal evidence of effect on labor supply and participation in the
welfare system. These effects arise mostly for single women, which is a major recipient
group. The econometric studies show that labor supply is reduced by welfare. Flood et
al. (2001) analysed single mothers in Sweden and found rather small mean incentive
effects. However, they found substantial effects for different income groups.

The literature on childcare costs and welfare participation contains only a few
studies. Fore example, Connelly (1990) found small effects of childcare costs on
welfare use. Kimmel (1995) using a low-income sub-sample found nearly zero
elasticity. Crecelius and Lin (2000) found a one-percentage point reduction in the
average probability of welfare receipt, if mothers received 20 hours of help weekly from

relatives and friends. They also found that for each 10-cent reduction in childcare cost,
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there were 0.15 to 0.21 more hours worked per week. Connelly (2001) found significant
results indicating that subsidizing childcare reduces the welfare dependency of single
mothers. To my knowledge there are no studies using Swedish data on the simultaneous
effect of childcare cost, welfare participation and labor supply of single mothers.

There are at least two reasons for the lack of studies concerning the simultaneous
effect. The first is the existence of self-selection into welfare programs and/or paid
childcare utilization on the basis of unobserved heterogeneity. Some people are more
likely to be eligible for social assistance than others, and the decision to utilize paid
childcare is by no mean random. There are also individuals eligible for social assistance
who choose not to participate. The latter are often referred to as welfare stigma (Moffitt
1983). This selection process, based on unobserved heterogeneity, requires that the
welfare-participation equation and the paid childcare utilization equation be estimated
jointly with the labor supply equation. This is a task that requires evaluation of high
dimensional integrals if the choice set is large. Until recently, this has not been feasible
since standard quadrature methods are very burdensome when integrating over high-
dimensional density functions.”’ Instead, estimation methods based on simulation
techniques may be used.

The second reason is the difficulty of deriving an analytical solution of the
boundaries of the error space within which different choices are optimal.”® This also
makes it difficult to use high precision simulation methods such as the GHK—simulator
since it requires that the residuals be expressed explicitly.”” Instead, a frequency
simulator (Lerman and Manski, 1981) may be used, but at a cost of many more random
draws from the assumed distribution. The number of draws can be reduced dramatically
using low discrepancy methods when evaluating the probabilities, but the method is still
very computer intensive, which therefore only reduces the problem.

By assuming a discrete approximation of the hours of work distribution, we may
formulate the model as a multiple-choice problem. We approximate the distribution of

weekly hours of work by three distinct points: 0, 20, and 40, where H = 0, if the woman

> The number of evaluation points grow exponentially with the dimension which means that dimensions
above 5 would be too burdensome since the integral has to be evaluated for each individual, several times
during just one likelihood iteration.

*¥ See Keane and Moffitt (1998) for a discussion.

> The GHK-simulator was developed by Geweke (1991), Hajivassiliou (1990), and Keane (1994), who
gave the simulator its name.
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does not work; H = 20, if she works part time, and H = 40, if she works full time. This
approximating assumption simplifies the estimation dramatically and circumvents the
problems with kinks and piecewise linear budget sections due to transfer programs,
taxes and childcare fees. This is especially convenient since we are interested in
investigating the factors behind the combined decision of labor supply, welfare
participation and paid childcare utilization.

Our study differs from those published earlier in several respects. First, we
estimate a structural labor supply model allowing for a free error structure among the
involved equations, including paid childcare utilization and welfare participation. The
model is structural in that we define an explicit expression for the preferences, which is
used in the estimation of the parameters in the model. Second, depending on the hours
of work, we allow for several different care modes. Third, we include a wage equation
that is allowed to freely correlate with the other equations.®” This is important since a
substantial percentage of single mothers have unobserved wages, which therefore have
to be simulated conditional on the wage equation. Fourth, fixed cost of work is an
important factor for single mothers and is incorporated in the utility structure using a
linear function to control for observed heterogeneity. Fifth, we perform a policy
analysis using the full structural model in a micro simulation setting that provides
responses on the choice variables given various changes in the budget set. Moreover, we
focus on a group of individuals sensitive to changes in childcare fees and welfare
norms, namely single mothers having at least 1 child aged 1-12 years.°" The single
mother’s choice problem is to choose among the discrete hours, welfare participation,
and paid childcare utilization, treating all choices as endogenous when the decision is
taken.

The paper proceeds with Section 2, which presents the institutional background.
The data is presented in Section 3. Section 4 presents the basic theoretical set-up, and
Section 5 specifies and motivates the construction of the empirical model. Section 6

presents and discusses the results and Section 7 summarizes the main findings of the

paper.

% To include a wage equation in a labor supply model is by no mean a novelty, but it is an important
feature of this model, since we account for unobserved wages in a theoretically proper way.

' It is an empirical fact that almost all single mothers stay at home with the child during the first year.
Hence we exclude households with children younger then 1 year, since paid childcare won’t be an option
for them.
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2 Institutional background for paid childcare

According to the Education Act of 1995, municipalities are obliged to provide childcare
in the form of pre-school activity and school childcare for children aged 1-12 of the
extent required for parents to be able to work or study. The act states that placement
ought to be provided “without unreasonable delay”, i.e., normally within three to four
months after the person having custody of the child has requested placement. However,
if a parent is unemployed, the child usually loses the childcare placement at once or
after a period of time depending on the municipality. According to a survey done by the
Swedish Board of Education (Skolverket, 1998), almost half of the municipalities
allowed the child retain the placement even though a parent became unemployed, while
a child lost the placement in about 40 % of the municipalities. In only 28% of the
municipalities were there no requirements put on the parents to be employed or have
student status.

There are two types of municipal childcare in Sweden: pre-school childcare
activity and school childcare. Pre-school childcare is intended for children who do not
attend school and is carried out in the forms of pre-schools, family day-care homes and
open pre-schools. School childcare is intended for children who attend school and is
carried out in the form of after-school center, family day-care home and open after-
school activities. In 1997 about 59 % of children aged 1-2 were enrolled in pre-school
activity, while the corresponding number was 78% for children aged 3-6. The largest
proportion of children (97%) participates the year before the children start school. The
participation rate for children aged 7-9 was 56% and the number for children aged 10-
12 was 6%.

In autumn 1999, the average hours per week at municipal pre-school for children
aged 1-5 years were 31. Hours per week at private pre-school were on average an hour a
week more, and at family day-care homes an hour a week less. Schoolchildren’s
average hours per week were just below 17 hours per week both in municipal after-
school centers and family day care homes and an hour shorter in private leisure time
centers. The spread is relatively great, as for example, the hours per week of a third of
pre-school children were fewer than 20 or more than 40 hours per week. Hours per
week are highest in big cities and suburban municipalities and lowest in industrial and

rural municipalities.
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The fees charged to parents finance an increased proportion of the gross
expenditure on childcare. In 1999, approximately 18% of the costs for municipal
childcare were met by parental payments, while in the early 1990s, this proportion was
around 10%. The percentage of such financing is highest at the after-school centres,
where charges to parents account for almost a quarter of the gross expenditure,

compared with 16% at pre-school.

3 The Labor supply, childcare and welfare participation

In standard labor supply models, the utility of an individual is specified as a function of
hours of leisure (L) and net income (Y), expressed as U(L, Y). This function is equivalent
to one with hours of work (/) as an argument, such as U(H,Y). Expressing the utility
function in terms of hours or work instead of leisure avoids the necessity of explicitly
representing the total hours available to market and non-market activities. The hours of
work is therefore defined as T — L, where T is the total time available, and L the non-
market hours. The non-market hours are defined to include maternal childcare, other
household production activity, and leisure. In these models, people are assumed to like
income but to dislike working so that U increases in Y and decreases in H. In static labor
supply models, people are assumed to maximize the current period utility subject to a
current period budget constraint of the form Y(H) = wH + N, where w is the hourly
wage rate and N the non-labour income. When paid childcare utilization and welfare
participation is incorporated into the utility structure, the function is extended by a
measure for paid childcare utilization (Pcc) and welfare participation (Psy). The
important question is how these two components work in the preferences of the
individual; this is important when interpreting the parameters in the utility function. The
factor that captures the utility of social assistance is assumed to be negative. *

We aim to analyze the structure and determinants of paid childcare utilization as
oppose to non-paid childcare, and to what extent paid childcare constitutes a barrier to
labor supply. We therefore follow and use Ribar (1995)’s conceptual framework
regarding paid childcare, emphasizing the link between the quality of childcare and the
choice of paid childcare utilization. He argues that it is the quality of childcare (Q)

62 L . . . . . .
The reasons for this will be discussed and motivated when we discuss the empirical specification.
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extended to the children that affects the preferences of the mother, and is therefore a
factor in the utility function, U(H,Y,0(Xo,Pcc),Ps4). In this framework, paid childcare is
only one of several components inside the production function of childcare quality.
Childcare quality is assumed to increase with inputs of maternal care and market goods
included in Xp, but the contribution of paid childcare to the overall quality is ambiguous
and depends on the quality of paid childcare relative to maternal and unpaid non-
maternal childcare. Paid childcare enters the model as an input to the production of
childcare quality but also as a cost component in the budget constraint. Unpaid
childcare, on the other hand enters the model only as an input to the production of
quality. The decision to use paid or unpaid childcare therefore depends only on the
absolute cost and relative quality of paid childcare. It is therefore assumed that non-
market care is available to all families at some indirect cost, which should be
incorporated into the model. The indirect cost of unpaid care is determined in terms of
the care provider’s time in alternative activities. This provides a measure of the
availability of unpaid care. The indirect cost is incorporated directly into the utility

function by reformulating the utility function as

U= UH,Y,Q,Pc,Ps4) (D

where utility increases with childcare quality (Q) and paid care utilization (Pc¢). The
utility term (Pcc) acts as a flexible proxy for the indirect cost of unpaid care (Ribar,
1995).

For the labor supply of single mothers with young children, the budget constraint
for the simple labor supply model must be elaborated. Most importantly, since a large
proportion of single mothers have a strained economic situation, the budget constraint
must include the available welfare benefits. The major welfare programs for single
mothers are social assistance, housing allowance, child allowance, and alimony, which
are all designed to reallocate economic resources to economically weak groups such as
single mothers. This reallocation process affects the single mother’s labor supply
behavior in different ways, and needs to be included in the model in order to capture
those effects. Furthermore, single mothers that participate in the labor market also need

childcare, which often is associated with substantial costs. Therefore, the childcare cost
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has to be included in the budget constraint in order to account for the importance of the
cost of childcare on the single mother’s preferences towards the endogenous variables in
the model.

Ps4 1s an indicator that takes the value 1 if a single mother uses social assistance
and 0 otherwise, while Pcc is the corresponding indicator for the decision to put her

child in paid childcare. The budget constraint may then take the following form:
Y(HBPSABPCC) = WH+N_PCCBCC(XCC)+PSABSA(XSA)_T(XT) (2)

Bec(Xcee) represents the function for potential childcare cost with a vector of
conditioning factors as argument (X¢¢), where hours of work is one such factor. As the
hours of work increase, the demand for more hours of childcare increase, causing
potential childcare cost to increase. Hence, the childcare cost function increases in H.”
Bs4(Xs4) is the corresponding function for potential social assistance with a vector of
conditioning factors as arguments (Xs,), which also contains hours of work. The more
she works, the higher the disposable income, which reduces the potential amount of
welfare she could receive. Hence, potential welfare decreases with hours of work. 7(X7)
represents the tax function for the individual, which increases with H.°*® The other

welfare programs are included in N as non-labor income.

4 The empirical specification

To make the model concrete we need to specify a functional form for the utility
function. A convenient way to model preferences of an individual is to use the quadratic
direct utility function with household net income (Y), individual labor supply (H), paid

childcare utilization (P¢c), and welfare participation (Ps4) as arguments:

U(H’YBPCC’PSA):ﬂHHJ’_ﬂHHHZ +ﬂYY+ﬂYYYZ +ﬂHYHY+ﬂCPCC _IHSAPSA (3)

5 Bcc is dependent on the age of the children, the number of children and the size of the gross household
income. The system applied in this paper is described in the Appendix.

64 By, is a function of several factors described in the Appendix, one of them being the level of housing
allowance. If the housing allowance increases, the level of social assistance decreases with the same
amount. Here we have a 100 % marginal effect.

% The income tax system used here is described in the appendix.
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Y is defined by the budget constraint given by (2), and H is a discrete measure for
hours of work. Specification (3) should be interpreted as a flexible approximation to (1),
in which the coefficients represent combinations of utility and care quality production
parameters (Ribar, 1995). The quadratic direct utility function has the disadvantage of
being concave only when its arguments are below the amounts at which the utility
peaks, but this is not a serious problem as long as the data falls into the concave range
(Fraker and Moffitt, 1988). The quadratic utility function is simple and convenient to
use, which is the main advantage for our purpose. It is also flexible enough to allow for
backward bending labor supply behavior. The marginal utility of Y at Y = H =0 is
normalized to 1, i.e., fy=1, which means that the remaining parameters are expressed in
terms of SEK. As mentioned above, having the utility being a function of hours of work
rather then hours of leisure is arbitrary, but it affects the interpretation of the parameters,
which here is a measure for hours of work rather then leisure. In the basic labor supply
model it is assumed that utility decreases with H, which implies that fy may be
interpreted as a disutility factor in the preferences of the individual. No such assumption
will be made here since it is more realistic to believe that utility increases in H with a
decreasing pace. The sign of Sy will therefore be an empirical question. According to
our earlier discussion the sign of the coefficient for the paid childcare indicator, A, is
positive. Since quality of childcare is exogenously given, the parameter is a measure for
paid childcare utilization compared to all other forms of unpaid childcare. If paid
childcare in general offers higher relative quality compared to unpaid childcare, the sign
of the coefficient will be positive.® However, the sign of the parameter is here also an
empirical question. The interpretation of the parameter is in terms of utility and
measures the marginal utility of paid childcare. Paid childcare also has an income effect,
since childcare cost is a component in the budget constraint. The decision to use paid
childcare is therefore in some sense restricted by the budget set. The coefficients
Pum, Pry, and Puy have no clear interpretations, but play an important role in the

determination of the labor supply elasticities.

66 Many arguments about the importance of having the child on public childcare stress that this is not just
a labor supply issue for the single parent but also an educational issue for the intellectual development of
the child.
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So far, we have not discussed the role of social assistance in the preferences. A
problem that appears when estimating labor supply models that account for welfare
participation is the well-known selection problem that appears when individuals who
are eligible to participate choose not to. This welfare stigma must be accounted for if we
are to receive consistent estimates. It is irrelevant whether the choice not to participate
is truly stigmatic, or whether there are other reasons for it. The fact still exists that some
people do not end up on the budget line, which means that those people prefer or choose
a utility level lower than the maximum attainable. This must be taken into account if we
assume that individuals are utility maximizers. This also makes it difficult to interpret
parameter as a stigma effect, since it does not reflect truly stigmatic behavior, but rather
a combination of non-stigmatic factors such as lack of information or too little gain
from participation. It is therefore more reasonable to think of the parameter as
representing a threshold cost of taking social assistance.

There are two different ways in which this disutility can manifest itself. First,
there may be a flat component that arises from the mere fact of participation itself, but
which does not vary with the size of the benefit received. Second, there may be a
variable component that varies with the size of the benefit. In this paper we choose to
model it as a flat component for social assistance. In order to adjust for the non-presence
of eligible single mothers the flat component is incorporated additively as a negative
component (-fs4Ps4) in the utility function (3). Hence, if fs, is sufficiently large, the
program may not be chosen even thought participants increase the utility. fsy is
therefore a “cost” parameter or simply the marginal disutility of welfare, and Ps, the
discrete indicator for whether or not a person participates in the welfare program.
Maximizing the utility function (3) with respect to the endogenous variables in the
model subject to the budget constraint gives us the functions that represent the single
mother’s equilibrium combination of hours of work, welfare participation and paid

childcare utilization.

4.1 Preference Heterogeneity

Observed heterogeneity is introduced linearly through parameters a={a,a,a,a4},
that are allowed to vary in the population conditional on a set of observable socio-

economic characteristics. In order to estimate the model, we must also specify a
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stochastic structure. That is, since single mothers with identical observed characteristics
make different decisions about labor supply, welfare and paid childcare, we must allow

for random influences on these decisions. We therefore define the following equations:

Pu=Xia;+ ey Marginal utility of work 4)
Psa =X + &5y Marginal disutility of welfare (5)
B =Xsa;3 + & Marginal utility of paid childcare (6)
Log(w) = Xya4 + &, The wage equation (7)

where ¢ = (&u, &u, &, &) captures unobserved heterogeneity, and is assumed to be

distributed jointly normal with mean zero and covariance Z..

4.2 Fixed entry cost of work

In general, it is reasonable to believe that there is an entry cost associated with work for
any individual moving from the non-working state to the working state (Cogan, 1981).
This is especially true for single mothers who need childcare in order to participate in
the labor market. Entry cost of work is usually decomposed into two parts, namely:
money cost, and the time cost of work. Both are of special importance when modeling
single parent households with young children. Money cost is usually related to childcare
costs, commuting costs or any other costs associated with work that are paid for by the
individual. For single mothers, the ages of her children and the number of children are
important factors that determine the major part of the money cost of work. Time cost of
work is typically the time it takes to transport the child/children to a day-care center or
the time it takes to commute to the working place, and therefore is directly related to the
distance to the day-care center and work. A longer distance is associated with a higher
cost since leisure time will be reduced by the same amount.

How does the fixed cost of work affect the single mother’s labor supply? If money
cost of work increases, the likelihood of an unemployed single mother waiting to supply
labor decreases, but if she is employed, such an increase will increase labor supply and
reduce leisure time. On the other hand, a rise in time cost to work has two

consequences. First, it reduces “full income”, that is, the maximum earning power of the
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single mother. Second, the increase in time cost of work also reduces total time
available for either leisure or work, as long as the single mother continues to work. If
consumption and leisure are normal goods, and “full income” decreases, the single
mother will reduce both consumption and leisure.

In this paper we express fixed cost of work by a linear function, allowing for
observed heterogeneity: Fc = Xsas, where X is a matrix of explanatory variables and as
a corresponding vector of parameters. F'c will be used to reduce the net income for those
who are working, by replacing Y by (Y — Fc) in the utility function. The variables in
such a function would be presence of children in different age categories, and the use of
paid childcare, as well as the residence location. If a single mother lives in a city region,

her transportation cost might be different from those who live in the country.

4.3 Estimation

In order to estimate the structural labor supply model we formulate a multiple-choice
problem with 3 choices of hours of work, 2 welfare choices, and 2 childcare choices,
which add up to a total choice set of 12 different alternatives. Letting j = 1, ..., 12
indices the alternatives in the choice set, the problem is to choose the alternative
generating the highest utility level. That is: an individual chooses alternative j if and

only if U i >Ug forall k=1, ..,12,k # j, where U; denotes the evaluation of the

stigma adjusted utility function for combination j obtained by inserting the budget
constraint evaluated by setting H, Psy and Pcc at their appropriate values for
combination j.

To formulate the likelihood function, we need to determine the contributing
probabilities that correspond to each alternative (utility level). Given the nature of the
problem, we can only express differences between utility functions rather then being
able to extract the residuals explicitly. This requires the use of a method that does not
require such error bounds. The standard frequency simulator (Lerman and Manski,
1981) does not have such requirements and therefore makes the problem solvable. The
standard frequency simulator has certain problems, which make it intractable. It is a step
function, which therefore excludes the possibility of using gradient-based optimization

methods. It may also happen that the estimated probabilities sum to a number different
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from one. McFadden (1989) proposed a remedy for these two problems, suggesting a
Kernel-Smoothed frequency simulator to handle them.®” The basic idea behind this
simulator is to add “noise” in a systematic way to the simulated choice probabilities,
thereby making the probability space continuous. The method is based on the extreme
value distribution function that is used as a kernel for the frequency simulator, which
also by necessity imposes the sum-up criterion.

Let P(j| 6, X, w) be the likelihood contributing probability of the event that the
individual chooses alternative j conditional on a parameter vector (&), observed
characteristics (X) and the wage rate (w), and ¢ being the normal p.d.f. If ¢ is an
indicator that is 1 if person i chooses alternative j and 0 otherwise, we have the

following log likelihood function:

n 12
LOZ, | X, W)=Y > 5, In[P(j|0,X;,w)p(w; | 0,X,)] (8)
i=1j=1

A critical assumption here concerns the observability of gross wages for all single
mothers.®® Since wage rate is unobserved for non-workers, it is important to specify an
equation for the wage offer determination process so that the unobserved wages of non-
workers can be inferred. According to economic theory, a person works as long as the
wage offer exceeds the reservation wages of the individual. Hence, in all cases of non-
workers, we know that the individual has been offered a wage rate that is below her
reservation wage. By introducing a distribution for the wage offer we are able to
average over the section of the distribution that is relevant for the unemployed single

mother, and thereby use the resulting probability as the contribution to the likelihood in

7 The kernel smoothed frequency simulator defines the choice probability as

J
P(choose k| 0) = exp(U(0)/ )/ Zexp(U ;(0)/0), and the choice probability is received by averaging over
I

repeated draws from the assumed distribution for the unobserved components of the utility function
(McFadden, 1989). This simulator converges to the standard frequency simulator when o goes to zero.
Choosing a suitable o is time-consuming. It should be as small as possible, but when choosing it too
small the convergence property of the simulator gets worse, which makes it harder for the model to
converge. We use o= 0.5 in the estimation.

%% See Van Soest (1995) for a discussion.
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the estimation. We can do this by simulating wages for each individual over the

truncated region of the wage offer distribution and then average out.
P(j10,X)=[P(j| 0. X,w)p(w| 0, X)dw )

P(j |06, X) is the probability of participation—hour combination j conditional on a vector
of observed characteristics for the individual (X), and a vector of parameters of the
model (), for those with unobserved wages. The likelihood function is adjusted and
modified by replacing the likelihood contributing components in (8) by the logarithmic
version of (9) for those with unobserved wages.

A way to reduce the computational burden is to use low discrepancy methods
when simulating the probabilities. One such method is the so-called Halton sequence
(Halton, 1960), which is a commonly used low discrepancy sequence that is much more

efficient then standard random draws.*

4.4 |dentification

When estimating the model we apply some normalizations. For example, the variances
of the two choice parameters (fs4 fc) are normalized to one. These normalizations are
not used as identifying normalizations. We impose them to make the model more stable.
The parameter for net income (fy) in the utility function is also normalized to one,
which even here is by no mean necessary from an identification point of view. We
impose it in the spirit of making the parameters more interpretable. The variance of Sy
is identified since we have three H categories rather then two. We use exclusion
constraints between the labor supply equation and the wage equation; these include
variables in the labor supply equation that are not in the wage equation, and variables in
the wage equation that are not in the labor supply equation. We use different sets of
variable specifications for the welfare participation equation and the paid childcare

equation to make the estimation more stable, but also since we believe that these two

% Train (2001) indicates that 100 Halton draws can outperform 1000 standard random draws. This
implies that the computational burden can be reduced by a factor of 10 using low discrepancy methods.
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choices to some extent are explained by different factors. No other restrictions or

normalizations have been applied.

5 Data

The data used in the empirical analysis belong to the Swedish Household Income
Survey (HINK) provided by Statistics Sweden. HINK provides information on labor
market activities and incomes for a random sample of about 20,000 Swedish households
per year, with information about each member of the household. It is comprised of two
sections; a survey and a register. This construction provides us with relatively high
quality income data, as well as with useful variables describing the household.
However, the single mothers form a rather small group of the total Swedish population,
and therefore the sample size of a cross-section is not big enough. To remedy this we
decided to pool the 1997 and 1998 cross-sections of HINK. From each cross-section, we
selected single women aged between 18 and 64 that have at least one child in the ages
1-12. We excluded women who were self-employed, early retired, and students. Having
done this we ended up with a sample of 533 single mothers.

Hours of work and wage rate are important variables in any labor supply study. In
the estimation, we use a discrete approximation for the continuous measure of hours of
work. We use 3 discrete hour points H = {0, 20, 40}. In HINK the continuous variable
for hours of work is derived with information from the survey section, which asked for
the number of weeks of gainful employment (K;) and for the number of worked hours
per week with gainful employment (K>). These two variables were used to construct the
degree of employment as a percentage of normal working time. Normal full-time work
is defined to be 1880 hours per year, assuming 5 weeks of vacation, and 40 hours of
work per week (40*47=1880). This leads to the following formula
S=(K,*K,)*100/1880, where S is used to construct the discrete time points used in

the analysis.

0 if S=0
H=120 if 0<S<88
40 if §>88
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The wage rate is computed as the ratio of annual income from work, and annual
hours of work.”’ This construction could lead to division bias in the case of
measurement errors in annual hours of work. This is something that we do not consider
and therefore implicitly assume that hours of work are measured with no errors.

The variable for paid childcare utilization is based on observed data. For each
child in the household there is information about attendance of paid childcare during a
year. If at least one child has been in paid childcare for at least one month, the
household is registered as a paid childcare user. In general a single parent is not entitled
to municipal childcare when unemployed, though, there are exceptions. If someone uses
municipal childcare and becomes unemployed, it is sometimes possible to keep the
child in the childcare center. However, since childcare cost is a function of hours of
work, the cost for such children is 0. In the analyzed sample, there are a few cases were
the wage rate is unobserved while the single mother uses paid childcare. For these
households the childcare is free of charge.

Since the childcare fee varies by hours of work, it is necessary to specify a time
use schedule for the households. This is important since we need to determine the
potential childcare cost for different hours of work combinations during the estimation.
Table 1 reports the assumed time use for the households in the model. It is assumed that
a pre-school child stays at a childcare center as long as the mother is working. It is
assumed that a school-aged child spends half the time at school, and the rest of the
working day at the care center. This schedule is applied for those with observed
childcare, and is considered a good approximation of the actual cases since we have

information whether a particular child is within a childcare program.

7 Each individual is asked how many hours she has been working each and every month a specific year.
By summing the number of hours we receive a measure for total numbers of hours worked during the
year. A variable from the tax register gives us the annual income from work. The ratio of these two gives
us the wage rate.
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Table 1 Time use of paid childcare in hours per week for the household "'

Age of child
Hours of work 1-5 6-8 9-12
H=0 0 0 0
H=20 20 10 10
H =40 40 20 20

The variable for social assistance utilization is a discrete indicator for those who
received any social assistance during the year. Table 2 presents the distribution of the
number of months with social assistance the single mothers received over the year,
stratified over the discrete points of hours of work. We observe that the behavior differs,
depending on whether the single mother is employed or not. If unemployed, the number
of months of welfare participation is uniformly distributed, while if employed, just one
or two months are used. In general, single mothers seem to take social assistance just a
few months per year. This behavior is nothing that we control for since we define a
welfare participant as someone who has received social assistance for at least one month

during the year.

Table 2 Distribution of welfare dependency

Hours of work

Number of 0 20 40

months Frequency Percent Frequency Percent Frequency Percent
1 7 10.14 13 18.31 10 45.45

2 5 7.25 11 15.49 6 27.27

3 2 2.90 3 4.23 1 4.55

4 8 11.59 3 4.23 1 4.55

5 5 7.25 9 12.68 0 0

6 8 11.59 1 1.41 1 4.55

7 1 1.45 4 5.63 0 0

8 8 11.59 4 5.63 0 0

9 7 10.14 7 9.86 1 4.55

10 5 7.25 9 12.68 1 4.55
11 6 8.70 3 4.23 0 0
12 7 10.14 4 5.63 1 4.55
69 100.00 71 100.00 22 100.00

"' Lately, it has been common practice to link the childcare fee to the number of hours the child stays at
the childcare centre. In 1999 almost all municipalities (90%) used a construction with a time-varying fee.
In 1993 the corresponding number was 40% (Skolverket, 2000).
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When choosing variables for the equations, the aim has been to have a
specification as parsimonious as possible, yet still including what is relevant. The labor
supply equation contains standard variables such as age, region, and education. Since
we model paid childcare utilization, we also included dummies controlling for presence
of children in different age intervals, which can affect the labor supply. The wage
equation also contains standard choices namely region, education and years of work
experience.

The social assistance equation should contain variables that are associated with
social assistance utilization, such as age, region, education, and types of childcare.
Younger people are more often exposed to social assistance then others. Educational
level is typically related to how successful an individual is in the labor market, which in
tern is associated with the need for social assistance. The link between paid childcare
utilization, social assistance is explored in this paper, and we therefore include a dummy
for this. We also include a corresponding dummy indicating if the child was at home
with a parent as oppose to being in paid childcare.

The childcare equation measures the marginal utility of using paid childcare. It
should therefore contain variables that capture such effects. Since the attendance
duration differs across regions, regional dummies were included. The educational level
of the parent is associated with the need for childcare. People with higher educations
tend to work more than those with lower education. One could therefore argue that
people with higher education potentially demand more childcare. The need for childcare
also varies dependent on the age of the child. When children are younger, the need is
greater, compared to the case when children are older and therefore more able to take
care of themselves.

Table 3 presents sample means of variables used in the estimation, stratified into
various groups dependent on hours of work, the choice of utilized paid childcare and
welfare. The overall average age for a single mother is 35. Single mothers working part-
time, using paid childcare and receiving social assistance are the youngest (about 30
years old), while single mothers working full-time using neither paid childcare nor
social assistance have an average age of 39. This implies that social assistance is
something that younger single mothers receive before they have established themselves

on the labor market. On the other hand, we observe that older single mothers also have
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higher educations and live in big city regions. The number of children per household is
quite stable, ranging from 1.73 to 1.93. Younger mothers receiving social assistance and
childcare more often have young children, while older mothers not using childcare or

welfare more often have children aged 9-12.

Table 3 Variable means of household characteristics (standard deviations within
parentheses for continuous variables)

All H=0 H=0 H=20 H=40 H=20 H=40 H=20 H=40
SA=1 SA=0 CC=1 CC=1 CC=1 CC=1 CC=0 CC=0

Variable SA=1 SA=1 SA=0 SA=0 SA=0 SA=0
Age 35 30 33 35 37 36 39
(7.4) 32 35 63) (7.2) (6.6) (6.8) (6.5 (6.1
Age groups
18-34 years 0.47 0.61 0,56 0.76 0.60 0.50 0.38 0.39 0.22
35-44 years 0.41 0.37 0,27 0.21 0.33 0.44 0.46 0.49 0.57
45-64 years 0.12 0.02 0,18 0.03 0.07 0.06 0.16 0.12 0.21
Experience 8.9 3.7 5,9 7.4 11.8 12.6 16.2 6.3 10.1
93) (6) (7,1) (6.1) (80) (6.6) (6.8) (93) (11.7)
Education
Primary school 0.34 0.59 0,31 0.52 0.27 0.24 0.27 0.29 0.20
Secondary school 0.57 0.37 0,67 0.48 0.66 0.61 0.59 0.63 0.67
Post secondary 0.09 0.04 0,02 0.00 0.07 0.15 0.14 0.08 0.13

1.78 1.90 1,56 1.88 1.93 1.88 1.80 1.73 1.79
Number of children (0.84) (1.07) (0,78) (0.94) (0.96) (0.85) (0.79) (0.81) (0.71)
If children aged

1- 5 years 0.43 0.54 0,42 0.76 0.67 0.52 0.49 0.24 0.14

6- 8 years 0.38 0.42 0,33 0.41 0.47 0.47 0.47 0.31 0.26

9-12 years 0.49 0.42 0,56 0.29 0.27 0.44 0.38 0.64 0.74

13-17 years 024 024 0,16 0.12 0.33 0.13 0.24 0.25 0.47

If paid childcare for children aged

1- 5 years 0.28 0.31 0,24 0.74 0.67 0.52 0.49 - -

6- 8 years 0.22 0.18 0,16 0.41 0.47 0.47 0.46 - -

9-12 years 0.11 0.03 0,09 0.15 0.00 0.32 0.29 - -
If home with parent for children aged

1- 5 years 0.05 0.07 0,02 0.09 0.13 0.02 0.05 0.05 0.03

6- 8 years 0.03 0.03 0,04 0.03 0.00 0.05 0.01 0.02 0.01

9-12 years 0.25 0.18 0,31 0.18 0.27 0.18 0.15 0.35 0.43
Region groups
Big city 0.43 0.31 0,36 0.30 0.40 0.32 0.47 0.53 0.54
Small city 0.30 0.32 0,27 0.41 0.20 0.37 0.30 0.20 0.30
Rural 0.27 0.37 0,38 0.29 0.40 0.31 0.23 0.27 0.16
N 533 71 45 34 15 62 100 83 76

Note: CC=paid childcare. SA=social assistance.

Table 4 reports mean statistics of variables that appear in the budget restriction of
the household. Hours of work are expressed in annual numbers, and averages 1151
hours by individuals in the sample. The overall hourly wage rate was 73 SEK per hour.

The wage rate for women who work part time, use paid childcare and no social
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assistance, was 102, and for women who work full time, use social assistance and have
children at paid childcare was 72. This latter group is very special, but also very small
in our sample; only 15 individuals. Therefore, these numbers should be interpreted with
certain reservations. This group also works most on average; 2153 working hours per

year.

Table 4 Variable means of household budget components (standard deviation within
parentheses)

All H=0 H=0 H=20 H=40 H=20 H=40 H=20 H=40
SA=1 SA=0 CC=1 CC=1 CC=1 CC=1 CC=0 CC=0

Variable SA=1 SA=1 SA=0 SA=0 SA=0 SA=0
Hours of work, year 1151 600 2153 1051 2024 1068 2145
(893) - - (517)  (796) (476) (270) (474) (428)
Hourly wage rate (SEK) 73 82 72 102 97 92 96
(47) - - GhH @29 @ @26 (22) (19
Monthly (potential) care 577 1243 1753 1196 1651
expenditure (SEK) (796) - - (384) (601) (432) (587) - -
Weekly potential social 318 1170 1054 663
assistance (SEK) (593) (626) - (783) (464) - - - -
Parental Allowance 5.61 0,63 0,55 629 1249 7098 6.68 6.39 5.45
(KSEK) (13.26) (1,60) (1,42) (7.33) (21.05) (17.32) (9.58) (17.41) (14.99)
Child Allowance 14.87 16,55 12,79 16.10 15.68 1621 1475 1481 14.19
(KSEK) (8.62) (11,12) (7.45) (12.23) (8.34) (8.70) (8.32) (7.80) (6.97)
Housing allowance 16.76 21,85 19,61 2040 1579 1885 11.13 17.82 11.36
(KSEK) (11.59) (11,29) (12,38) (10.83) (9.88) (11.28) (10.11) (10.90) (11.09)
Alimony (KSEK) 16.51 20,11 16,86 16.85 1871 1823 1494 16.59 14.08

(14.75) (17.95) (14,14) (14.79) (16.14) (13.88) (13.54) (15.53) (13.99)
Sickness benefit (KSEK) | 4.68 041 0,09 3.66 345 845 399 797 3.2
(15.89) (1,43) (0,39) (9.94) (9.92) (21.58) (12.65) (20.02) (15.22)

Unemployment comp. 12.11 12,64 36,21 1834  3.13 13.02 279 2044 024

(KSEK) (25.98) (24,93) (47,12) (28.45) (10.19) (20.26) (10.64) (31.51) (1.82)
Income from capital 0.53 0,02 0,63 0.01 0.02 0.45 1.74 0.21 0.42

(KSEK) (3.90) (0,07) (1,88) (0.02) (0.07) (1.53) (8.63) (0.88) (1.42)
Housing rent per month 2.72 2,75 2,68 4.49 4.68 3.59 3.94 1.28 1.94

(KSEK) 244) (235 (2,57 (1.02) (1.21) (1949 (2.07) (2.09) (2.64)
N 533 71 45 34 15 62 100 83 76

Note: KSEK means thousands of SEK.

Table 5 reports how the endogenous variables in the model are distributed over
the sample. Most single mothers (41%) work part-time, and 22% of them are
unemployed. Across the choices, the smallest group of single mothers (1.5%) are full-
time workers with no childcare but with social assistance, and the largest group (19%)

are also full-time workers with childcare but with no social assistance.

141



Table S Distribution of women across welfare, childcare and hours of work (in %)

Hours of work

Welfare and childcare utilization 0 20 40 Row total
PCC:1 PSA:l 5.6 6.4 2.8 14.8
Pcc=0 Pga=1 7.7 7.3 1.5 16.5
Pcc=1 Pgs=0 32 11.6 18.8 33.6
Pcc=0 Pgs=0 52 15.6 14.3 35.1
Column total 21.7 40.9 37.4 100.0

Table 6 reports the distribution of the choice combinations by education. Most
single mothers have high school degrees and do not receive social assistance, while the
less represented have post secondary education and receive social assistance. The
distribution across the choice combinations is uniformly distributed among those with a

primary education, and no clear pattern can be distinguished.

Table 6 Distribution of labor supply, welfare, and social assistance utilization by
education

Education
Welfare and childcare utilization Primary Secondary  Post Secondary Row total
PCC:1 PSA:1 7.3 6.9 0,5 14.8
PCC:O PSA:1 9.0 7.1 0,4 16.5
Pec=1 Psa=0 8.4 20.8 4,3 33.6
Pcc=0 Pss=0 9.4 22.3 34 35.1
Column total 34.1 57.2 8.6 100.0
H=0 10.5 10.5 0.8 21.8
H=20 14.6 23.1 3.1 40.9
H=40 9.0 23.6 4.7 373
Column total 34.1 57.2 8.6 100.0

When it comes to the labor supply, single mothers with primary educations
concentrate on no work or part-time work, while those with post secondary educations
concentrate on full-time work. There is a clear pattern of labor supply increasing with
level of education.

Table 7 presents the distribution of the choice variables by age groups. The largest
group (17%) is that of single mothers aged 35-44, without paid childcare and with no
social assistance. The next largest group is that of single mothers aged 18-34, with paid
childcare and no social assistance. The smallest group (0.4%) is that of single mothers
aged 45-64 with both paid childcare and social assistance. The probability of having

social assistance is much lower for older mothers compared with younger mothers.
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Using paid childcare is also less frequent for older mothers than with younger mothers.
One reason is that older mothers have somewhat older children and therefore do not
require childcare to the same extent.

The distribution of the labor supply by age groups shows that most single mothers
are aged 18-34 and work part-time (21.4%), while the group less-represented is that of

single mothers aged 45-64 who do not work at all.

Table 7 Distribution of labor supply, welfare and social assistance utilization by age

Age
Welfare and childcare utilization 18-34 35-44 45 - 64 Row total
PCC:1 PSA:1 10.9 3.6 0.4 14.8
PCC:O PSA:1 8.8 6.6 1.1 16.5
PCC:1 PSA:() 15.2 14.4 39 33.6
Pcc=0 Psa=0 11.6 17.3 6.2 35.1
Column total 46.5 41.8 11.6 100.0
H=0 12.8 7.1 1,9 21.8
H=20 214 16.1 3,4 40.9
H=40 12.4 18.6 6,4 37.3
Column total 46.5 41.8 11.6 100.0

6 Results

Tables 9 and 10 report the parameter estimates for the model containing 4 equations,
1.e., the labor supply, the welfare participation, the paid childcare utilization, and the
wage equation. Fixed cost of work is not included as a separate effect, and therefore this
model will be used as a reference when we later analyze the model that includes fixed
cost of work. Our estimates are based on a simulated log-likelihood function using 100
Halton draws per individual.”” According to Train (2001), 100 Halton draws are a
suitable number for our purpose. However, later we will investigate the sensitivity of
the parameter estimates to the number of draws by comparing estimates from a model
using twice as many draws.

The variable specification used in this paper is a result of extensive testing in the

spirit of making a parsimonious variable specification. In general, structural models are

72 This is a sufficient number based on studies in the literature where similar numbers are used. One
should keep in mind that the simulated maximum likelihood is a biased estimator for the log likelihood
for a finite number of Monte Carlo draws. The simulated log likelihood is only asymptotically unbiased
as the number of draws used to simulate the choice probabilities grows large, and obtain consistency only
as simulation size goes to infinity.
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sensitive to the choice of variable specification and starting values. However, after
testing a range of specifications we found that the significant parameters were quite
stable, and the choice of different but reasonable starting values mainly affected the
convergence time. The labor supply equation in the model is a measure for the marginal
utility of work. The marginal utility of work increases with age at a decreasing pace,
which is no surprise since the supply of labor is lower for younger mothers as well as
for older mothers compared to the middle-aged group. Single mothers living in big city
regions or having higher educations have higher marginal utility for work then others.
The age of the children in the household is important for the single mother’s labor
supply: the older the children, the more likely the mother is working.”

The equation for social assistance should be thought of as a marginal disutility
(cost) measure in the sense that a parameter with a positive sign indicates a reduced
utility. Almost all parameters of the social assistance equation are significant. The
parameter for younger mothers is negative which implies that the younger they are the
more likely that they use social assistance, which might be related to difficulties of
working or in finding a job. Those living in a big city region or having higher
educations are less likely to participate, as these factors are associated with having
higher earnings therefore being less likely to require additional income support. Having
children aged 9-12 at a paid after-school center is also associated with a lower
probability of receiving welfare, compared to having younger children at paid childcare.
Having children in the same age group at home without using paid day-care is not
associated with welfare participation. The need of paid childcare for children aged 9-12
is most likely less urgent, which implies that low-income groups choose not to utilize
municipal childcare for these children. From official statistics, we also know that a
rather small group have their children at after-school center when the children are of this
age.

All estimated parameters of the equation associated with marginal utility for paid
childcare utilization have the expected signs. Single mothers living in a big city region

have lower utility from paid childcare and therefore use it to a lesser extent. From the

7 Since the utility function is normalized (8y=1) by weakly income, Y, all parameters in the model are
expressed in income units. As an example, at H/=40 moving from a rural region to a big city region is
roughly equivalent to an increase in weakly income of 27.8 SEK in utility terms, ignoring the quadratic
income term (0.696*40=27.8).
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labor supply equation we know that the marginal utility to work is higher for single
mothers living in big-city regions as oppose to those living in other regions, and from
official statistics we know that mothers in city regions use more hours of paid childcare
compared to other single mothers. With that in mind, one would expect a greater need
for paid childcare. Nevertheless, it seems as though these mothers use means other than
municipal childcare. This might be an indication of a supply problem in that it is easier
to find a childcare placement in regions where the concentration of people is lower.
Education has also a significant effect on the childcare utilization, and the utility of paid
childcare increases with the educational level of the single mother. This is associated
with younger mothers being unemployed to a higher extent and therefore not being
entitled to municipal childcare. To have younger children is obviously a reason for
demanding childcare and the estimates suggest that the demand decreases with the age
of the children.

Finally, the estimates for the wage equation are also, in line with what we would
expect. Single mothers living in big-city regions have higher wages compared to those
living in other regions. Single mothers with higher educations have higher wages
compared to other single mothers. However, the return to years of experience is almost
zero. We included a squared experience term initially and found the sign of the
parameter to be negative but with no significance. We therefore decided to exclude the
squared term but to keep years of experience as an indication of its lack of significance.
This lack of effect is due to the system of equations since estimating the wage equation
separately gives significant effects of years of experience on wages.

Table 10 shows the utility parameters and the error covariance estimates for the
model. The utility parameters have no clear interpretation but they are important
components in the expression for the labor supply elasticities. Except for the component
related to social assistance all other covariances among the unobserved components are
significant. The unobserved factor for the decision to receive social assistance seems to

be unrelated with the other choices.
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Table 9 Parameter estimates for single women with young children, 100 Halton draws,

74, 75
no fixed costs of work'™

Behavioral equations

Marginal utility Marginal Marginal utility of  Wage equation

Observed Characteristics of work disutility of SA  paid childcare
Constant 2.369% 0.457 0.191 2.635%
(0.844) (0.059) (0.183) (0.199)
Age 0.057*
(0.017) ) ) i
Age squared/100 -0.061*
(0.021) ) ) i
Age (18-34) -0.494
i (0.143) ) i
Big city region 0.696* 0.182 -0.408* 0.618*
(0.051) (0.087) (0.087) (0.091)
Small city region 0.399* 0.342%*
(0.074) ) ) (0.096)
Primary school -1.129* -0.653*
(0.265) ) (0.124) i
Secondary school -0.473%* 0.651 -0.541* 0.708%*
(0.163) (0.056) (0.089) (0.099)
P. Secondary school 1.115 1.205%
i (0.295) ) (0.118)
If children aged 1 - 5 0.726%*
i ) (0.119) i
If children aged 6 - 8 0.559*
i ) (0.087) i
If children aged 9 - 12 -0.058 -0.392*
(0.044) ) (0.088) i
If children aged 13 - 17 0.263*
(0.038) ) ) i
If children aged 9-12 on paid 0.821*
childcare ) (0.245) ) )
If children aged 9-12 with 0.072
parent ) (0.137) ) )
Work experience -0.003
i ) ) (0.009)
Mean Log-likelihood -3.738
N 533

Note: * significant at the 10% level. Standard errors are in the parentheses.

We observe that the unobserved component for the social assistance equation is
negatively correlated with hours of work yet with large standard errors. On the other
hand, the corresponding component for childcare utilization is positively correlated with
hours of work. That is intuitively appealing since more hours of work implies that
someone else has to take care of the child to a greater extent, which therefore implies an

increased demand of paid childcare. The unobserved components of social assistance

™ The eigenvalues of the Hessian are all negative, ensuring the Hessian to be negative definite.
™ The GFBS approximated Hessian is used in the optimization of the simulated log likelihood function
and therefore used to determine the standard errors of the parameters.
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and paid childcare utilization are negatively correlated, which could be interpreted as
though the utility for paid childcare increases the utility of social assistance. One would
expect the opposite sign since paid childcare increases with hours of work and therefore
the earning level increases as well, which would reduce the potential amount of social
assistance. Here the standard errors are also large and the parameter should therefore be

interpreted as being zero.

Table 10 Utility and covariance parameters

a) Utility parameters b) Covariance matrix
Parameter Pin Pry Py &n Esa & Ew
Estimate -0.489*  -0.665* -4.185% &y 2.164*  -0.088  0.278*  2.712*
Standard error | (0.136)  (0.081)  (0.307) (0.282) (0.158)  (0.036) (0.191)
Note: Sy is multiplied by 100, Fyy is multiplied Es4 1.000 -0.063 -0.238
by 1000000, and Sy is multiplied by 10000. (0.095)  (0.215)
& 1.000 0.263*
(0.082)
& 3.437*
(0.098)

Table 11 reports the estimates of the model when including fixed cost of work. In
general, fixed cost of work is important in any labor supply study, and is especially the
case when dealing with single mothers. The parameter estimates are basically
unchanged for those parameters, which previously were significant. However, after
including fixed cost of work, the efficiency of the model decreased, even though the
point estimates were basically unchanged compared to the reference model that
excluded fixed cost of work. A city region dummy, and three dummies indicating the
ages of the children in the household are assumed to capture observed heterogeneity in
fixed cost of work, but only the child-age dummies capture this effect, having
significant parameters. Unfortunately, including fixed cost of work made the childcare
utilization equation lose all significant effects. The basic problem behind this is most
likely the small sample size that simply cannot offer enough variation to separate the
effect for fixed cost of work and marginal utility of paid childcare utilization in the
same model, even though the functions have different variable specifications. Our
conclusion is therefore to include only one of the equations, and the choice of equation

must be based on what kind of model one would like to estimate. In our case we have a
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multiple-choice model and the choice of paid childcare utilization is essential for the
purpose of this study. It is therefore natural for us to exclude the fixed cost of work
equation. After all, fixed cost is captured indirectly in the equation for paid childcare
utilization. The rest of the analysis will therefore be based on the model excluding fixed

cost of work.

Table 11 Parameter estimates for single women with young children, 100 Halton draws,
with fixed cost of work

Behavioural equations

Marginal Marginal Marginal Wage Fixed Cost of
utility of disutility of utility of paid  equation work
Observed characteristics work SA childcare
Constant 3.397* 0.142 0.478 2.632% 2.470
(1.387) (0.194) (0.477) (0.145) (1.940)
Age 0.058
(0.038) - - - -
Age squared/100 -0.055
(0.051) - - - -
Age (18 —34) -0.359*
- (0.198) - - -
Big city region 1.043 0.205 -0.517 0.619* -0.281
(0.674) (0.155) (0.347) (0.124) (0.383)
Small city region 0.468 0.347*
(0.248) - - (0.154) -
Primary School -1.326* -0.101
(0.514) - (0.192) - -
Secondary School -0.558%* 0.702* -0.366 0.711*
(0.302) (0.161) (0.293) (0.160) -
P. Secondary School 1.104* 1.199*
- (0.315) - (0.274) -
If children aged 1 — 5 0.654
- - (0.693) - -
If children aged 6 — 8 0.481 0.227*
- - (0.464) - (0.086)
If children aged 9 — 12 -0.508* -0.491 0.781%*
(0.258) - (0.367) - (0.338)
If children aged 13-17 -0.402 1.048*
(0.425) - - - (0.468)
If children aged 9 — 12 on 1.463%*
paid childcare - (0.529) - - -
If children aged 9 — 12 0.172
With parent - (0.189) - - -
Work experience -0.005
- - (0.006) -
Mean Log-likelihood -3.717
N 533

Note: * significant at the 10% level. Standard errors are in the parentheses.
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Table 12 reports the corresponding utility and covariance parameters and less than
half of them are significant at a conventional level. The utility parameters are all
significant but larger in magnitude compared to the reference model. How this affects
the labor supply elasticities is difficult to say and needs to be examined, which will be

done later on.

Table 12 Utility and covariance parameters

b) Covariance matrix

a) Utility parameters & EsA €c Ew
ey 2.995% 0.045 -0.201 3.174%*
Parameter Bun Byy Buy (1279)  (0.136)  (0.144)  (1.208)
Estimate -0.862*  -1.017* -6.405%* Esa 1.000 -0.951 -0.028
Standard error  |(0.435) (0.159) (2.749) (1.265)  (0.194)
Note: Byy is multiplied by 100, Byy is &c 1.000  -0.161
multiplied by 1000000, and By is multiplied by (0.215)
10000. €y 3.431%*
(0.194)

Table 13 reports the actual and fitted probability values of the choices in the model with
no fixed cost of work. The fit is quite good, but it is evident that the model has a
tendency to over-predict those cells with small representations and under-predict others.
The fitted probability values were computed using the parameter estimates in Tables 9
and 10 and using 100 Halton draws for each individual. The mean values were then

calculated and reported as the choice probabilities in the table.
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Table 13 Actual and fitted distributions of labor supply and program participation (in
percent)

Hours of work
Welfare and childcare utilization 0 20 40 Row total
Actual
PCC:1 PSA:l 5.6 6.4 2.8 14.8
Pcoc=0 Psa=1 7.7 7.3 1.5 16.5
Pcec=1 Pga=0 3.2 11.6 18.8 33.6
Pcc=0 Pg,=0 5.2 15.6 14.3 35.1
Column total 21.7 40.9 37.4 100.0
Fitted
PCC:1 PSA:1 5.97 5.53 3.94 15.44
Pcc=0 Psa=1 8.28 5.83 3.39 17.50
Pcec=1 Pga=0 3.03 14.22 15.61 32.89
Pcc=0 Pga=0 4.03 16.33 13.77 34.17
Column total 21.4 41.9 36.7 100.0

Table 14 reports predicted probabilities conditional on the endogenous variables
in the model. The relationship between social assistance and paid childcare utilization
presents the most interest. Paid childcare utilization and welfare participation work in
different directions in their effects on changes in employment. Welfare participation
reduces the probability of working, while paid childcare utilization is associated with an
increased probability to work. The probability of having social assistance is reduced
when conditioning on childcare and the probability of using paid childcare is also
reduced when conditioning on social assistance, which indicates that the two variables

are stochastically related to each other.

Table 14 Conditional choice probabilities (in %)’

Labor force participation Welfare participation Paid Childcare
P(H>0) 78.66 |P(SA=1) 32.98 |P(CC=1) 48.32
P(H>0|SA=1) 56.74 |P(SA=1| H>0) 23.79 |P(CC=1|H>0) 49.97
P(H>0|CC=1) 81.35 |P(SA=1|CC=1) 31.97 |P(CC=1|SA=1) 46.84
P(H>0|SA=1,CC=1) 61.34 |P(SA=1| H>0,CC=1) 24.11 |P(CC=1|SA=1,H>0) 50.64

76 The conditional probabilities are computed using the mean choice probabilities in the model. The
conditional probability of having social assistance given labor force participation was calculated in the
following way: P(SA=1/H>0) = P(SA=1,H>0)/P(H>0). The other values were computed analogously.
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6.1 Policy simulation

Table 15 presents the elasticities for single women with children. These numbers are
based on comparative static analysis. The estimated choice probabilities have been
evaluated before and after a specific change in the budget set. Based on these changes
the corresponding change in labor supply has been calculated. The sign of the wage
elasticity is ambiguous according to economic theory, but in the empirical literature, the
sign is typically positive. One should hold in mind that the elasticities are just a measure
of the mean effect, and different individuals may well have different wage elasticities.
Even the same individual may have different wage elasticities both in sign and
magnitude at different hour levels. Any inference drawn from single wage elasticities
could therefore be dangerous. The sign of the income elasticity is unambiguously
negative if leisure is a normal good. The signs of the elasticities in Table 15 are
therefore all expected. Single mothers have a strong inclination for both net income and
leisure (i.e., a sensitive trade-off), which might imply that they should have elasticities
that differ greatly for different wages and hours of work combinations. The childcare
cost elasticity on labor supply suggests that if childcare cost increases by 1%, the labor
supply would be reduced by 0.16%. The welfare elasticity on labor supply measures the
response on labor supply with respect to a change in the social assistance norm. If the
social assistance norm increases by 1%, the elasticity suggests that the labor supply
would decrease by 0.06%, which is a much lower figure compared to childcare cost
elasticity.

The right side of Table 15 contains two measures for the elasticities between
social assistance norm and childcare cost. The first one shows that if the social
assistance norm increases by 10%, the probability of using paid childcare would
decrease with 0.19%. Hence, the responsiveness in paid childcare utilization is very
small from changes in the social assistance norm. The second elasticity, which measures
the relationship in the opposite direction, shows that if the municipal childcare cost was
reduced with 10% the probability of receiving social assistance would decrease by
1.6%. This shows the importance of the childcare cost for single mothers in relation to
social assistance. The reason for this is the fact that a reduction in childcare cost directly

affects the level of disposable income, which directly affects the level of social
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assistance a single mother could receive. A change in the social assistance norm does

not provide a direct link to the preferences to use paid childcare.

Table 15 Mean elasticities for single women with children

Labor supply elasticities Mean |Other elasticities Mean
Uncompensated wage elasticity 0.771 |Social assistance norm effect (+10%) -0.186
Income elasticity -0.098 |on paid childcare utilization

Childcare cost elasticity on labor supply -0.163 |Childcare cost effect (-10%) on social -1.607
Welfare elasticity on labor supply -0.061 |assistance participation

Table 16 reports the simulated mean responses to changes in the budget set. The
simulated responses are obtained by computing mean probabilities for each of the
alternatives in the choice set across the individuals and for different alterations in the
budget constraint using the SML estimates of Tables 9 and 10. The simulations are
performed separately for each individual in the sample and then averaged across the
individuals. The baseline represents the predicted probabilities of paid childcare
utilization, welfare participation and hours of work as they are at the optimal point
before any change in the budget set. These numbers are compared with the new
numbers received after the change in the budget constraint. The simulation results show
that a 1% increase in wages corresponds to a 0.77% increase in labor supply. This
corresponds to the uncompensated wage elasticity given in Table 15. The mean labor
supply is derived from the corresponding probabilities in Table 16 as the expected
values of hours of work.”” The values suggest that the wage effect on labor supply is
non-linear and increases with a decreasing pace. There appear to be only a small impact
on the part-time workers, the major change being on full-time work. The exact picture
of the transitions would require a transition matrix. It is more reasonable to believe that
non-workers move to part-time work and part-time workers to full-time work. What we

see in the table is therefore only the net effect after the changes.

" The expected value is given by E[H] = 0¥P(H=0) + 20*P(H=20) + 40*P(H=40).
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Table 16 Simulated responses to changes in the budget set. SML 100 Halton draws

Participation (%) | Work hours distribution (%) | Mean  Hours
hours  change
P(SA=1) P(CC=1) | P(H=0) P(H=20) P(H=40) worked (%)

Baseline 32.98 48.32 21.33 41.93 36.74 23.08 -
Wage change

+1% 32.63 48.50 20.93 41.85 37.22 2326  0.771
+10% 30.32 49.91 17.97 41.97 40.06 2442  5.797

Change in the tax structure
Municipality tax: - 1 % point 32.74 48.45 21.14 41.80 37.06 23.18  0.431

Basic deduction: 18kkr flat 32.54 48.74 21.22 41.30 37.48 23.25 0.745
Social assistance norm: +10 % 34.50 48.23 21.95 42.03 36.02 22.81 -1.151
Childcare cost: - 10 % 32.45 48.56 21.29 41.52 37.19 23.18 0.433

Note: SA=social assistance, CC=paid childcare utilization

A reduction in the tax level for low-income persons would most likely reduce
welfare participation, and it would therefore be interesting to simulate how large such a
response would be. Reducing the municipality tax by a 1-percentage point was found to
have a positive effect on labor supply by a 0.43% increase and a reducing effect on
welfare participation by 0.73%. The last effect is most likely the result of the increase in
net income that has an immediate effect on the welfare amount received. The
probability of using paid childcare also increases slightly. This effect comes from the
increased labor supply inducing a need for childcare.

A change in the structure of the tax system is believed to have an effect on the
labor supply and welfare behavior. When we simulate a system with a flat basic
deduction of 18,000 SEK (modeled to be the same for all individuals independent of the
income level) the labor supply increases by 0.75%, while the probability of using social
assistance decreased and the probability of using paid childcare increased. This change
affects mostly low-income groups, which might be due to the economic incentives.

Changes in the social assistance norm have important incentive effects on the
labor supply. If the norm is increased by 10 %, a transfer from full-time work to part-
time work takes place, which implies that the part-time work increases from the
increased norm. There is also an increase in the probability of not working at all, which
implies a decrease in the need for paid childcare.

Finally, we simulated the effect of changing the overall childcare fee for those
with paid childcare. A 10% decrease in the total cost has several implications. It

increases the income opportunities, which lead to a welfare reduction, which induces the
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single mother to increase her labor supply. However, the transfer from non-work to

work is very small; the major transfer instead being from part-time to full-time work.

6.2 Sensitivity analysis

Table 17 presents key components from different estimations of the model using
different specifications. The figures to the left are considered to be the base model using
100 Halton draws, imposing no restrictions on the covariances, but excluding fixed cost
of work as a separate effect. When using SML it is important to know how sensitive the
estimates are to the number of draws used in the estimation. This is easily evaluated by
comparing the results with estimates determined with twice as many draws. If the
parameter estimates differ extensively, it is a sign of using too few draws since the
estimated probabilities are far from convergence. In Table 17 we see that the parameter
estimates hardly changed at all when using twice as many draws. This indicates that
more draws add little to the precision of the point estimates. We therefore conclude that
100 Halton draws are a sufficient number when estimating the choice probabilities. This
confirms the results from Train (2001), which claim that 100 draws are a sufficient

number for stable and reliable estimates.

Table 17 Sensitivity analysis

Cov free Cov free Cov free Cov zero
100 Halton 200 Halton 100 Halton 100 Halton
No fixed cost  No fixed cost With fixed cost No fixed cost
Buu -0.492 -0.494 -0.862 -0.414
Byy -0.765 -0.768 -1.017 -0.664
Buy -4.235 -4.768 -6.405 -1.686
Simulated mean Log-Likelihood -3.738 -3.739 -3.717 -3.942
Wage elasticity 0.771 0.773 0.878 0.548
Income elasticity -0.098 -0.091 -0.141 -0.052

The next specification adds fixed cost to the model. As discussed above including
fixed cost makes all parameters in the equation for paid childcare utilization lose their
significance. We consider this to be a negative sign even though a likelihood ratio test
would say that the model improved. The elasticities did not change greatly, even though

the wage elasticity increased slightly and the income elasticity increased in magnitude.
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Finally, we have the estimates from a model restricting all the covariances to zero,
which show that the utility parameters differ slightly from the other models. A
likelihood ratio test is easily rejected when testing if the reference model differs from

one with covariances being zero.

7 Summary

In this paper, we have applied a simulation method to estimate a structural labor supply
model incorporating welfare participation and paid childcare utilization for single
mothers in Sweden. By approximating the hours of work for three discrete points
(unemployed, part-time work, full-time work) and defining the choices of welfare and
paid childcare as discrete alternatives, we were able to formulate the model as a
multiple-choice problem, giving the single mothers a choice set of 12 alternatives. We
estimated the full structural model with and without a separate effect of fixed cost of
work, and found a conflict in having both fixed cost of work and paid childcare
utilization incorporated in the model at the same time. When estimating the model
including fixed cost of work, the parameters in the paid childcare equation all lost their
significance while some of the parameters in the fixed cost equation were significant.
The transport of significance into the fixed cost might be an indication that it is the
fixed cost component that should stay in the model. However, if the model is design to
analyze the relationship between the endogenous choices, the equation for paid
childcare utilization has to stay.

The model excluding fixed cost of work was used in the remaining part of the
study, and was used to perform simulations of the responses to changes in the budget
constraints. Simulations of the labor supply elasticities showed inelastic values, with an
uncompensated wage elasticity of 0.77 and an income elasticity of -0.1. The elasticity
between childcare cost and welfare participation on labor supply is of special interest,
and the results show a childcare cost elasticity of -0.16 and a welfare norm elasticity of
-0.06. The relation between social assistance and childcare cost is non-symmetric, as a
10% increase in the social assistance norm reduces the probability of using paid
childcare by 0.19% while a 10% reduction in childcare cost reduces the probability of

having social assistance by 1.6%.
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The performed micro simulations suggested that an increase in the social
assistance norm has a relatively large mean labor supply effect where the major change
is from full-time work to part-time and non-work. In comparison, a reduction in the
childcare cost has a relatively small effect on the mean labor supply; the major change
was within the group of those who already were working, by reducing part-time work
with full-time work. The effect on overall employment was therefore very small.
Childcare cost can therefore be seen as a barrier to full-time work rather than as an

obstacle to employment.
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Appendix

A1 The Swedish tax system in 1997

The tax system applied in this study is based on several components, namely the
municipality tax rate, the public tax rate, the basic deduction (grundavdrag), and the tax
rate on capital. Municipality tax varies among the municipalities and has an average rate
of 31.76% in 1997. We have access to each rate, and apply them here. The public tax
rate has a basic flat rate of 200 SEK, and 25% of the taxable income exceeding 209,100
SEK. The tax rate on capital is 30%. Table A1 presents how the basic deduction works,

while Figure A1 presents how the marginal and average taxes work.

Table A1 Basic deduction 1997

Income intervals Basic deduction
8,700 — 67,800 8,700

67,900 — 104,600 8,712 + 25% of income > 67,518

104,700 — 110,900 18,000

111,000 — 202,900 18,059 — 10% of income > 110,352
203,000 — 8,700

0.7

Swedish tax system - 1997
0.6
Marginal tax rate
0.5
0.4 7
Average tax rate
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Figure A2 Marginal and average tax rate
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A2 The social assistance norm

The level of social assistance an individual may receive is decided by each municipality,
which has the right to pinpoint the exact amount. The National Board of Health and
Welfare (Socialstyrelsen) gives guidelines to the municipalities so that the program will
be equally defined throughout the country. Nevertheless, differences exist. This study
uses the general guidelines proposed by the National Board of Health and Welfare and
thereby assumes a unified system throughout the country. The assumed system consists
of 4 parts. Individual parts for adults and children, a common part and the housing rent

cost.

Table A2 The social assistance norm (SEK)

Single person component | 2,320
Child component Age of the child
0 1-2 3 4-6 7-10 11-14 15-18
1,230 1,440 1,120 1,410 1,530 1,830 2,070
Common component Individuals in the household
1 2 3 4 5 6 7
580 670 760 820 910 960 1020

For example: a single mother with two children aged 4-7 would receive:

MAX][O0, 2320 + 1410 + 1530 + 760 + rent — disposable income] = SA amount per

month .

A3 The potential cost of childcare

The cost of childcare differs extensively among the municipalities in Sweden. A single
parent with an average income, and 1 child at a day care centre 26 hours a week, pays
200 SEK per month in the cheapest municipality and 1,600 SEK per month in the most
expensive municipality. That is a difference of about 17,000 SEK per year. It is not
feasible to try to model each and every system into the model. We therefore have to
assume a united system, one that is the same for all individuals and represents an
average situation. Most of the childcare cost systems in Sweden have several common
components that are important to incorporate, such as the cost reduction for extra

children on childcare, differentiated cost dependent on the age of the children, and a
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fixed and variable cost component. Table A3 presents the unified cost of childcare

system used in this study.

Table A3 The unified cost of childcare system (SEK)

Children
Base fee 1 2 3 4
Children aged 1 — 5 500 300 100 0.0
Children aged 6 — 8 450 270 90 0.0
Children aged 9 — 12 400 240 80 0.0
Variable fee per hour 1 2 3 4
Children aged 1 -5 8.50 5.10 1.70 0.0
Children aged 6 — 8 7.65 4.59 1.53 0.0
Children aged 9 — 12 6.80 4.08 1.36 0.0

The cost of childcare is also a function of the household yearly income and is
related to the base amount (basbelopp). If a household has an income lower than 20 %
of the base amount, there is no charge for childcare. If the income is between 20-70 %
of the base amount, the childcare cost is reduced linearly. When the household has an
income higher then 70% of the base amount, the household pays the full childcare cost.
The base amount was 36,300 SEK in 1997 and 36,400 SEK in 1998. We used the value
for 1997 in this paper.
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