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ABSTRACT
A Note on Possible Estimation Bias When Studying Persons
with Work Disability in Active Labour Market Programs*
This study looks at the effects of participating in active labour market policy programs for
persons with work disabilities. More in detail, it draws attention to the importance of taking
into account the timing of when a work disability has been registered for persons attending
ALMP programs. We argue that not controlling for time of events, i.e. the exact time a
participant starts a program, as well as the time that person is being registered with a work
disability, implies a risk of ending up with biased estimations with respect to the effectiveness
of certain ALMP programs.
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1 Introduction
This report looks at labour market outcomes following from participating in active labour
market (ALMP) programs for persons with disabilities that imply reduced work capacity. The
focus thereby is not on programs explicitly designed for persons with work disability, but
programs that are open for the majority of persons registered as unemployed. More
precisely, this study draws attention to the importance of taking into account the timing of
when the work disability has been registered. Most evaluations of labour market programs
build on data that typically is accessed long time after the period a researcher intends to
analyse. From an evaluator’s point of view it is rather common that one wants to assess the
results of program participation in the medium to long term, which regularly implies a
follow‐up period of several years, or that one intends to follow historical patterns regarding
effects of programs over the course of several years back in time.
Studies based on register data that measure the effects of ALMP programs hardly ever take
into account the actual time when a disability code has been set. Regularly this follows from
that most researchers rely on that statistical authorities are providing them with accurate
data. However, as this report will show, researchers in the field of (ALMP) program
evaluation should become aware of the possible endogeneity aspects that can arise due to
subsequent updating of participants disability status. In praxis such process could look like as
follows: the variable from registers that indicates if a person has some kind of disability is
“empty” to begin with; at a later point in time he/she gets a disability registered, so that the
variable indicating disability status will show some functional impairment. In practical terms
this means that if one extracts data some years after the period one intends to study, it
might look like that the person had his/her code registered for a much longer period of time
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than actually had been the case, sometimes even indicating that the code was set before the
time that person took part in the program. This report shows that this “backdating” of
coding of disability status could lead to misleading results and inaccurate conclusions about
the effectiveness of labour market programs where persons with functional impairment
participate.
The guidelines applied at the Swedish Public Employment Service (PES) regarding the
recording of disability do not follow a rigorous and standardised order. According to Angelov
and Eliason (2014b), who study the likelihood of getting a disability classification or not
during the period 2003‐2008, certain volume targets can determine who and how many
persons that receive a disability registered. Certain measures, such as work aids or some
forms of subsidized employment, require that the persons have received a disability
classification before they can be assigned to such measures. To some extent, it can be said
that the registration of a disability is related to the question of what measures should be
taken to help that person. Angelov and Eliason (2014b) also points out that the fact that a
disability is registered can have its downsides. This follows from that persons who get a code
are at risk of being stigmatized, or that it can affect their self‐perception in a negative way.
The remaining paper is structured as follows. Chapter 2 discusses implications following
from the way registration of work disability is done and how this translates into a risk for
biased estimations. For illustrational purposes, a simple model describing the mechanism
underlying various forms of endogenity bias is introduced and discussed. Chapter 3 provides
examples showing differences in outcomes of empirical estimations that take account of
(i.e., eliminates cases of) post‐registration of work disability compared to the situation when
this is not been done, i.e. the way evaluations of ALMP programs usually are conducted.
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Chapter 4 provides a discussion of results and its implications for researchers, while chapter
5 concludes.

2 Background and model
Using Swedish data, Johansson and Skedinger (2005, 2009) have been able to show that
there is a positive association between the duration of a person’s unemployment period and
her probability of getting a work disability code assigned. Their results are based on a
comparison of records of work disability and participants’ responses to questions regarding
self‐perceived health. They find that subsequent registration of a work disability over the
course of a person’s unemployment period typically is not matched by an according change
of self‐perceived health. Actually, being unemployed for some time might be taken as
evidence that a functional disorder should be recorded as work disability, see Johansson and
Skedinger (2005, p. 36).1 That claim strongly underscores that there is an impending risk of
endogenous selection of job seekers with work disabilities for ALMP program evaluations
that aim to measure the impact of program participation.
2.1 The model

In order to facilitate understanding, one might think of a Becker‐Mincer inspired analytical
framework, where the outcome of interest is an individual’s propensity of finding a job for

1

That view is confirmed by Homqvist (2008), arguing that regularly job seekers who are classified as “disabled”

do not consider themselves as having a work disability, but are encouraged to become registered with a
disability code by case workers at the PES. A similar argument is made by Garsten and Jacobsson (2014),
pointing to that being disabled can increase a person’s chances of finding employment by means of ALMP
measures that target persons with work disability “where a disability code is the path to special assistance and
employment” p.845.

4

persons being registered as unemployed. In the spirit of such a framework, as ingoing
variables one might think of including age, gender, work experience, (length of) education,
as well as other variables intended to capture productivity related characteristics. We
consider employment training to be a human capital enhancing (dichotomous) factor that
adds to other individual characteristics at a constant rate.2 The general model can then be
formulated as follows:

Here the outcome is being employed or not in subsequent periods, vector

are other

variables that can be observed in the data, while the residual term includes remaining,
possibly unobserved productivity related characteristics. As usual, all three human capital
related aspects listed above, i.e. work experience, education, as well as employment
training, are assumed to have a positive impact on the propensity of finding a job.
There are both persons with and without registered work disability among both participants
and (would‐be) control group members at the time they were registered as unemployed.
Some form of functional impairment is one of several underlying individual fix characteristic
of the persons under study, which for a number of persons are registered at an early stage,
i.e. already at the time they become unemployed, while for others that status becomes
registered at a later point in time; furthermore, for some persons their disability never show

2

We are aware that this is a strong simplification of the standard way of modelling outflow to employment,

disregarding aspects such as reservation wage, the wage offer distribution, intensity of job search activities,
etc. Also, the marginal return of employment training can look rather different across groups, e.g. having larger
impact for initially better educated persons. For a discussion and references on the importance of educational
upgrade later in life on labour market outcomes, see Vono de Vilhena et al. (2012).
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up in the registers as they manage to leave unemployment for a job before such registration
would be accomplished.
Being in the treatment or control group, i.e. what Lechner (2008) calls the “state of the
∈ 0,1 . To clarify subsequent discussion, let’s think of a scenario

world”, will be denoted

where group assignment to treatment and control group has been perfectly random. The
important aspect for the following discussion is that program assignment was not
conditioned on persons having a diagnosed work disability or not.
There are three time periods to keep track of, i.e. period t, t+1 and t+2: First, the program
starts and ends in period t. The researcher is conducting her analysis of the program at
period t+2 based on available information concerning period t (e.g., participating in the
program or not) as well as period t+1 (e.g., being employed or not). Furthermore, assume
that the researcher only can observe the “disability” status for a person as it appears in the
data in period t+1, i.e. the researcher does not know if (or is indifferent to the fact that) the
disability was recorded in either period t or t+1. Individuals are matched according to
information on individual characteristics, i.e. with respect to disability status as well as other
variables that are available in the registers in period t + 2.3 As outlined before, here the
researcher aims to study persons who have a registered work disability. Persons that might
become relevant for the researcher can be denoted
∈ 0,1 , where

3

∈

and

, with

∈ 0,1 .

The main reason for introducing a time period t+2 in the model is simply to take account of the time lag that

use to arise before an event, such as being employed or unemployed in period t+1, will show up in the data
that a researcher is using. For the following discussion only periods t and t+1 are essentially needed.
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Here

indicates if a person has a registered disability or not in period t. All persons

included in

have in common that they have an underlying, sometimes undocumented,

work disability that is constant over time. Once a work disability has been registered such
information stays there over subsequent periods, so that
∈ 0,1 , where

∈

∈ 1.

and

One common aspect for all persons included in sample
disability registered in period t+1, such that

is that they all have a work

1. This implies that a person, no matter

if belonging to the treatment or control group, can have a registered disability in period t+1
without having it in period t, while it is not possible to have a registered disability in period t,
but not in period t+1. From this it follows that

1, i.e. being registered with a disability

in period t+1, is depending on that the individual either has been “awarded” a disability code
already in period t, i.e.

1 →

1, or, in case he/she did not already have a code

in period t, he/she is unemployed in period t+1, i.e.

1, with

indicating if a person

is unemployed or not in a given period. A person with undocumented disability in period t,
who left registered unemployment for starting a job in period t+1, will not be assigned a
disability in the employment office’s registers and therefore that person never shows up in
the researcher’s data picking persons with registered work disability (extracted in period
t+2). In the Appendix, figure A1, a process map is shown that aims to illustrate how the
sample used by the researcher is determined.
The fact that a person is unemployed in period t+1 to certain extent is the outcome of
individual productivity related characteristics, call them Xi, which for ease of discussion are
assumed to be time constant for each individual over period t and t+1; one of those
characteristics is his/her (un)documented work disability.
7

Let

and

be the stock of unemployed in period t+1 for persons in the treatment

(superindex=1) and control group (superindex=0), respectively. From the set‐up outlined
above it follows that

. This implies that the probability in period t of staying

unemployed in period t+1 is smaller for persons in the treatment group than in the control
group:
1|

i)

1

1|

0 .

According to the made assumptions, the probability of having a work disability registered in
period t+1 is smaller for those who did not have a code already in period t:
1|

ii)

1

1;

1|

0

1.

In case a person is unemployed in period t+1 he/she gets his/her work disability registered
with certainty:
1|

iii)

1;

1

1;

1|

0;

1

1.

The researcher departs from the set of persons observed with registered disability in period
t+1, i.e. the data set

. Those in the treatment group (

=1) will determine the

reference sample, for which the researcher is trying to find matching “statistical twins” from
the sample of persons with registered work disability not taking part in the program
(

0). This process, regularly conducted by using a “propensity score” approach, will

map each individual in the treatment group to a person in the control group. Matching will
be based on observable characteristics that are available in the registers at time t+2.
2.2 Selection based on individual characteristics

Given that program participants have a higher outflow to work, it follows that to observe a
person being unemployed in period t+1 among persons participating in the program in
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1, their productivity related characteristics on average will be (weakly)

period t, i.e.

inferior compared to those persons not participating in the program in period t (i.e.

0)

and that are unemployed in period t+1. Stated differently, becoming unemployed is less
likely to occur for program participants, so that for persons that nevertheless become
unemployed these are going to have inferior productivity‐related characteristics; the
argument for this is that to a larger extent those persons in the lower end of the distribution
1, i.e. those participants that are relatively less productive (e.g. those

of participants in

with lower education and/or less work experience) will show up as unemployed in period
t+1. Importantly, this kind of downward selection with respect to productivity‐related
characteristics of persons that become unemployed in period t+1 will be more pronounced
for those who participated in employment training than what is the case for persons in the
control group. From this follows that the sample of persons being unemployed in period t+1
will look different with respect to individual characteristics of program participants and
persons belonging to the control group, respectively:
≅

where

,

(

⇒

≼

are average productivity related characteristics for persons in the treatment

and control group, respectively. In case all relevant variables xj in

are observable

(and registered) in the data and thus can be controlled for, such stratification with respect to
individual characteristics might not bias estimations of treatment effects of participating in
employment training. Conversely, in case some variables are not observable or registered
(e.g. such as how ambitious a person is, or some more complex forms of functional
impairment), there is a risk for ending up with estimations that are biased due to systematic
differences across the populations forming the program and control group.
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Some reader might object that the negative selection of persons in the treatment group that
are unemployed in period t+1, i.e.

|

≼

|

, will be outweighed by a

equivalently positive selection of persons in the treatment group that will be employed in
period t+1, i.e. that

|

≽

|

. The problem, however, is that the sample of

persons that in period t were “at risk” of being coded as having a work disability and that are
employed in period t+1 will not show up in the researcher’s data (i.e. the data extracted for
the purpose of looking at persons with work disability). On an aggregate level there is thus a
negative bias as to productivity related characteristics of treatment group members
compared to those persons making up the control group.
2.3 Outcome dependent selection into treatment and control group

The preceding discussion has focused on (negative) selection of program participants with
respect to productivity related characteristics in the data used by the researcher for the
purpose of evaluating program effects for the population of persons with work disabilities.
Beside the issue of systematic differences with respect to underlying productivity‐related
characteristics, i.e. that

, there is another, mere arithmetic mechanism that will

affect the estimations conducted by the researcher. This is due to the fact that among those
persons who do not have a registered disability at time t (among all unemployed persons in
period t with an underlying functional impairment, i.e.

) only those will get a code

assigned that turn out to be unemployed at time t+1. So even if it would be perfectly
random which persons remain employed among program participants and comparison
group members in time t+1, such that

, there will be a systematic bias that relates

to the mere number of persons observed with work disability in period t+1 that found a job
or not. Under the assumption outlined above, those persons that once started the program
10

in period t who went from being unemployed in period t to become employed in period t+1,
and who did not have a registered disability already in period t, will not show up in the
researcher's sample of persons with disability. Thus, estimations that measure the outflow
to work do not account for those people in
work. In contrast, those belonging to

∈ 0,1 , where

∈ 0,1 , where

∈ 0 , that actually found

∈ 0 , that did not(!) find work

will be included in the data used by the researcher. Under the initially made assumption that
there is a (general) positive effect of participating in the program out to work, there will be a
greater number of positive outcomes, i.e. employed persons among participants, that do not
show up in the researcher’s data in period t+1, compared to what is the case the group of
non‐participants. This will affect the measured effects with respect to outflow to
employment, no matter how many control variables a researcher can possibly put in the
(propensity score) matching algorithm to try to equal out differences across persons with
respect to each individual’s likelihood of treatment assignment and employment prospects.
Thus, this kind of outcome dependent selection into the researcher’s data will add to the
selection bias with respect to productivity related characteristics addressed in the previous
section and likely contribute to underestimate the effects of participating in employment
training for persons with work disability.
2.4 Selection to program based on registered work disability

The discussion so far has been based on the assumption that assignments to program or
control group have not been conditioned on having a registered work disability. What would
happen if we would drop such assumption, i.e. considering the situation if having a
registered work disability would be used as criteria for program assignment? Actually, this
would imply that program participants by default would have a registered work disability
already in period t, while persons forming the control group to some extent would be taken
11

from a sample of persons that got their work disability registered in the subsequent period.
More formally this can be described as follows: for participants one would have
∈ 1 , where

∈ 1 , while the situation for the control group can be described as

∈ 0 , where

∈ 0,1 . This would systematically affect results to the disadvantage of

the control group as the sample of persons used by the researcher to be matched to
participants to some extent would be taken from a group of persons unemployed at period
t+1. Using the notation from section 2.1 above, this can be described as follows. For program
1|

participants used in the estimation one would have

1

1, i.e. saying that

they have had a registered work disability at period t and are selected into the researchers
sample no matter if they are to become unemployed in period t+1 or not. For persons that
eventually are matched to those participants, however, the situation looks as follows:
1|

0

1;

1|

0;

1

1

saying that a certain number of persons in the control group would be chosen among those
that received a registered work disability due to the fact that they were unemployed at
period t+1. Such systematic differences in the selection process, where selection into the
comparison group would be partly endogenous, would lead to an upward bias rather than
downward bias of measured effects of participating in employment training with respect to
outcomes such as being employed or not in period t+1.

3 Empirical Analyses
In this section we aim to look at how the previous discussion on timing of registration of
work disability could affect estimations of participating in ALMP programs based on real
world situations. In case it should turn out that differences in estimated effects would be
small, one should not be too concerned about “post‐registration” of work disability.
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Conversely, if there are significant differences, this kind of endogenous selection should be
taken into consideration on a more regular base by researchers active in the field of program
evaluation of ALMP programs.
The program evaluated for that purpose is vocational employment training in Sweden over
the period 2000 to 2012. The program aims to give participants the opportunity to learn
vocational skills to increase their chances of finding a job. In general the length of the
program should not last longer than six months. Estimations are based on propensity score
matching methods, with a matching algorithm taking account of a great number of variables,
such as age, sex, education level, country of birth, citizenship, state he/she is living, marital
status, number of children at home, "inter‐local applicants" (that is, if the person applied for
work outside his/her domicile), the number of previous periods of registered unemployment
and the total length of previous employment (counted in days) based on a five year window
counted backwards from the time when starting the program, as well as annual income and
received social assistance in the two years preceding program start; in addition persons are
exactly matched with respect to the month they were registered unemployed. We also apply
exact matching on the time of unemployment before starting the program, in line with the
approach proposed in Fredriksson and Johansson (2008). Before running the propensity
matching procedure we condition on both participants and (would be) control persons to
have a registered work disability. Only program participants are included that have not
started an ALMP program since being registered in the current unemployment spell; for the
comparison group it is required that they have not entered any program until the time (i.e.
the end of the month) they were matched to their statistical twin in the treatment group.
Persons included in the control group might enter ALMP programs (the same kind of
program or another ALMP‐program) at a later stage. This implies that the estimations
13

consider the effect of participating in vocational employment training compared to not
participating in any ALMP program yet, but possibly in following periods.
In the estimations shown in figure 1 the exact timing for registration of work disability has
been taken into account. More specifically this is achieved by removing all persons from the
data who received their code after starting to participate in the program.4 Overall the
measured effects from participating in employment training are positive, which is in line with
results presented in other studies; see e.g. Regnér (2014).
Figure 2 shows the outcome when one does not (!) take into account the timing of when the
code has been set. The estimates are consistent with those presented in figure 1, except for
the fact that the measured effects in figure 2 most of the time are somewhat smaller than
those shown in figure 1. This holds true for both outcomes studied here, i.e. leaving
unemployment for “ordinary” employment, as well as outflow to employment that includes
both ordinary and subsidized employment. The differences are most pronounced when
looking at outcomes that include both ordinary and subsidized employment for persons
entering employment training before the year 2006.

4

All persons who have taken part in employment training and had a coding of disability (called “AHKP” in

Swedish registers, which also can be found in the “LISA” data provided by Statistics Sweden) have been
extracted from data at the Swedish Employment Service. We have information regarding the exact date when
the registration of work disability code was done; that information is taken from a register that take account of
all entries made by the caseworkers who administer the personal file of an unemployed.
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Figure 1

Effects of employment training: Participants with work disability
Controled for when coding was set
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Figure 2

Effects of employment training: Participants with work disability
Not controled for when coding was set
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Corrected for persons leaving for unknown reasons
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For the year 2004 there is a difference of about six percentage points, i.e. the difference
between an effect of about 18 percentage points in figure 1 compared to 12 percentage
points in figure 2 in the outcome including ordinary and subsidized employment one year
after starting employment training. Before 2006 the differences vary to some extent, but
overall there is a rather consistent pattern, suggesting that not controlling for time of
registration of work disability leads to smaller estimated effects.5 6 Such results are in line
with the predictions made out from the set‐up in the sections 2.2 and 2.3, predicting smaller
effects when not condition on the time when a work disability has been registered.
In total there are 3308 participants in employment training that are removed from the
sample used in the estimations shown in figure 1 by conditioning on that registration of a
disability should have occurred not later than at start of the program. The number of
persons affected by this requirement aggregates to nearly half the sample used for

5

Regnér (2014) mentions that he conducted sensitivity estimations that excluded those persons where the

date for registration of disability code was set after program start. Consistent with results shown above, the
estimated effects became more positive when restricting the sample to include only those who had a
registered disability code before starting employment training.
6

We have to take into account those persons who have left registered unemployment without notifying the

local PES. Based on results by Bring and Carling (2000), regularly one assumes that about 40‐50 percent of
those who left for unknown reasons actually did find a job. Those persons who have a work disability, however,
most likely have lower transitions to work. According to estimates by Regnér (2014), who looks at registered
incomes for persons the month after they left for unknown reasons, differ transition to work between
participants and comparison persons, with calculated transitions of 35 (23) and 25 (12) percent of participants
and comparison subjects if one requires that the monthly income shall be greater than 0 (5000) SEK. In our
estimation we assume that 23 percent left for unknown reasons find work, without differentiating between
participants and persons in the comparison group.
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estimates shown in figure 2, with 6953 (matched) participants. Notice that such registration
requirements of the time a work disability has been registered have to hold true for both
treatment and control group. Let’s call the time it takes from registering the work disability
code to the start of the program for “waiting time (to program start)”. 7 Of those 3308
persons not included in the estimations shown in figure 1 there were 1685 program
participants who had a “negative” waiting time, i.e. they received their coding after they
began to participate in employment training. The other 1632 participants excluded actually
had a “positive” waiting time, but these persons were matched to a person in the control
group who had a “negative” waiting time.
For more recent years, especially since 2011, the differences between estimations in figure 1
and figure 2 decline, or even vanish. One explanation for this result is that there has been a
general decline in the measured effects of taking part in employment training since 2008,
see PES (2014). To some extent this mirrors the fact that the incoming liberal‐conservative
government that came to power at the end of 2006 adopted a number of regulatory changes
that subsequently affected the selection process into ALMP programs. As a consequence, to
a larger extent persons less attached to the labour market were assigned to ALMP programs.
After 2006 the number of persons with work disability among program participants gradually
increased, suggesting that having a registered work disability sometimes might have been
used as criterion for assigning persons to employment training, following that change of

7

For the control group the date that is taken into account for estimating his/her waiting time is the last day in

the month the respective matched person in the treatment group started the program.
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policy.8 This has indeed some relevance for our attempts to evaluate labour market
programs, among others it reduces applicability of the model presented and discussed in
section 2.2 and 2.3 above. Instead such mechanisms as discussed in section 2.4 could have
become more relevant. Thus, the way participants were selected to employment training
before 2006 has been gradually offset due to more recent policy changes, among others
advising case workers at the PES to prioritise persons less connected to the labour market,
such as unemployed having a registered work disability, when assigning persons to
employment training. One explicit policy change was that the share of persons with
functional impairment in employment training should significantly exceed the share of other
groups according to ordinance from 2001.9

4 Discussions
The previous section has shown that there are notable differences when it comes to
measuring the effects of employment training for persons with work disability, depending on
whether one takes into account the timing of when a functional impairment has been
recorded. As argued above, it is recommendable to exclude persons that were assigned a

8

See figure A4 in the Appendix for how the numbers of participants have developed over the course of the

studied period.
9

According to Angelov and Eliason (2014b) were those goals formally incorporated first in 2004. As from

2006/2007 was there focus on “prioritized groups”, e.g. persons with cognitive and mental disabilities “that
extensively reduced work capacity”, p.11; see also PES (2014) for a discussion of recent developments in
Swedish labour market policies. As from the year 2011 a new practice was established, forcing those who had
passed the maximum number of sick pay days to register with the employment service. This policy change
notably increased the number of persons with (registered) work disability in PES registers. This may have
contributed to the absent differences in figure 1 and figure 2 for the years 2011 and 2012.

18

disability code after they started the program. The example used for describing the
underlying processes regards a program thought to have a positive impact on participants’
chances of becoming employed. To some extent this was done for ease of presentation;
obviously, a program could have zero or even negative effect on labour market outcomes. In
a setting where program participation would have a negative impact, the bias emerging from
not taking into account time of registered work disability could take an opposite direction.
Another way of assessing the importance of taking account of time of disability registration
is to look at the (policy) question that one intends to address in an evaluation study. The
question addressed by restricting the sample with respect to the time of registration is as
follows: "How will the effects of participating in employment training look like for people
who have a registered disability?" Not taking into account the timing of registering work
disability in PES’s records will rather address the question: "How will the effect of
participating in employment training look like for people who have registered disability, or
who will have a registered disability in the future?" As it is notoriously difficult to predict the
future, i.e. if or when a person will receive a work disability registered, the previous position
appears to be of greater relevance for scheduling ALMP‐measures than the latter.10

10

For some reasons one might be interested in studying questions such as the following: “What is the likely

impact of participating in a program today for persons who will become registered with a work disability in the
future?” To answer that question is, however, rather challenging. This follows from that observed and
unobserved characteristics of those who will become classified as having a disability are likely to differ between
persons in the treatment and control group, respectively, meaning that one cannot simply compare those
(future) disabled to evaluate the value of taking part in a program today. See Zhang et al (2009) for a discussion
on the issue of outcomes that are determined by post treatment measurement status.
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A third argument in favour of taking into account the time functional impairment has been
registered when evaluating ALMP programs is the fact that there are certain supportive
measures that only apply for persons who have a documented disability. In particular,
individuals with documented work disabilities might have access to certain types of wage
subsidies; see Hartman (2011) and Angelov and Eliason (2014a), for an overview of such
interventions in Sweden. If one measures the outcomes that include subsidized work, as it is
done in the outcome "unsubsidized and subsidized work" shown in figure 1 and 2, persons
who at the time they began a labour market program did not have a registered disability
clearly had a disadvantage in finding work compared to those individuals who had a
registered disability already at the start of the program. Such different initial prospects for
people with and without registered disabilities could distort the reliability of found results if
not controlled for.11
The issue addressed in this study should also be taken into account in situations where the
focus is not solely on the group of disabled participants per se, but also in the rather
common situation where the researcher is including an indicator for being disabled as
control variable in evaluations of ALMP programs. As the indicator that is indicating if a
person has a work disability to some extent is determined by the outcome variables, i.e. the
fact that the length of time it takes to leave unemployment by itself increases the probability
that a work disability is going to be registered, this raises concerns regarding the reliability of

11

According to Angelov and Eliason (2014a) has there been a locking‐in effects for those with subsidized

employment, leading to reduced outflow to unsubsidized employment.
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program evaluations not only for those persons with a work disability, but to some extent
this is questioning the reliability of program evaluations more in general.12

5 Conclusions
As this report has shown, it is important to hold track of the actual timing of registering
disability status when studying the impact of ALMP programs for participants with functional
impairments. The share of participants in employment training in Sweden that have a
registered work disability has been in the range of approximately 10‐15 percentage points in
recent years. Even if this is not a huge number, it is significant and too large to be ignored.
Also, more and more persons with registered disability can be found in the official registers
of the Swedish Employment Service (PES), so that the number of persons with some form of
disability that will take part in ALMP measures, such as employment training, can be
expected to rise in the years ahead.
There are signs that the nature of functional impairment has changed, where work disability
to an increasing degree refers to mental disabilities; in the Appendix, figures A2 and A3

12

Indeed, it is rather common in evaluations of labour market programs to include an indicator for being

disabled in the (propensity score) estimations, see e.g. Regnér (2002), Kluve et al. (2012), Bennmarker et al.
(2013), or Lechner and Wiehler (2013). Lechner and Vazquez (2011) discuss the issue of endogenous control
variables in their analysis of the effect of disability on labour market outcomes. As they argue, some control
variables might be influenced due to a person being disabled, such as the area a person is living. Their advice is
to exclude all variables that could have been affected by disability status and that are related to employment
outcomes when trying to estimate the marginal impact of having a disability. They also discuss the fact that
becoming disabled is not a random event by itself as it can be dependent of potential labour market outcomes.
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document this shift.13 To some extent such development can be explained by the fact that
an increasing number of persons are registered in PES’s registers that once migrated as
refugees to Sweden. Recent studies have shown that traumatic experiences can constitute a
long lasting mental health burden, see Mölsä et al. (2014); especially post‐traumatic stress
disorders (PTSD) are commonly found among refugee migrants, a result seen in many
countries, see Devillé et al. (2012). Symptoms of PTSD regularly unfold several years after
the traumatic events took place, see Smida et al. (2011). This suggests an extensive risk that
many of current and future refugee migrants will be diagnosed with mental health
impairment (long time) after they have been registered in PES’s records.14
Another factor explaining this shift and strengthening the importance of holding track of
when a person receives a work disability registered is the fact that an increasing number of
persons, especially young adults, are found to have some kind of mental impairment. The
numbers of young persons with some mental disorder has been rising, in Sweden as well as
in most other developed countries; see e.g. Nuffield Foundation (2012). Once these persons
enter the labour market, many of them will show up in PES’s records; while some are
registered with a work disability already at the time they are registered as unemployed, for
others this will not be the case before some time has passed, for example because a case

13

For a discussion on different classifications of the PES’ occupational disability coding system see Angelov and

Eliason (2014b).
14

According to the Swedish PES for the year 2013 on average it took about 260 days to get a work disability

registered from being registered as unemployed. For unemployed persons born outside Sweden the average
time was 356 days.
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worker eventually becomes aware of that there is reason to believe that a person is suffering
from some kind of (mental) disorder.
To the best of our knowledge, the kind of “ex post endogenous sample selection” as
discussed in this paper has not been addressed, at least not explicitly, in the ALMP
evaluation literature before. Conducting the kind of computations as done and proposed in
this study requires detailed information on timing of events (i.e. day of start of program and
registration of work disability coding, respectively), which might not be easily accessible, at
least not on a regular base. Nevertheless, the message from this study is that researchers in
the field of ALMP evaluation should become aware of that their estimations regarding the
effect of ALMP programs that include a significant number of participants with underlying
work disability are at risk of being biased due to “noisy” data. It could be tempting to
consider excluding all persons with registered work disability from evaluations of ALMP
program estimations in situations where the dates of registration is not known exactly.
However, this clearly would put in question extern validity of found results, given that the
number of persons with some kind work disability in the labour market can be expected to
rise in the near future.
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Appendix
Figure A1
Process map describing who will become observed or not observed in the researcher’s
evaluations of ALMP programs in case one does not condition on that the work disability has
been registered before program start.

In case there is a positive effect of participating in the program under study, the share of persons
employed and not (!) being observed by the researcher that origin from the treatment sample will be
larger than those from the control group.
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Figure A2
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Figure A2 shows that the proportion of people who at the time they entered the program
had a registered code associated with mobility issues (codes 40, 41 and 42) were
approximately stable when adding these numbers together, but somewhat declining in
recent years. Another category declining over time regards the category “somatic disorders”,
comprising diagnoses such as epilepsy, diabetes, inflammatory bowel disease and psoriasis
(code 51). In contrast, the numbers indicating mentally disability (code 61) and the share of
persons with specific learning difficulties (code 92) have increased. Also the proportion of
individuals who have general learning difficulties (code 71) went up somewhat. The
proportion of persons having registered social medical problems (code 81) increased to
become the second most frequent diagnosis among participants with registered disability
code for program participants in the sample underlying results shown in figure 1.
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Figure A3
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In figure A3 the proportions of different diagnoses for persons with work disability are
shown when one does not account for the time of registration of work disability, i.e. the
sample used for the results shown in figure 2. The most prominent difference compared to
the shares shown in figure A2 is the somewhat smaller share of persons suffering from social
medical problems (code 81) at the end of the observed period. On the other hand, the
relative share diagnosed with mental disability (code 61) is somewhat larger on the whole
time range covered here.
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Figure A4

Number of persons in employment training

0

500

1000

1500

2000

Numbers applying for sample used in figure 1

2000

2002

2004

2006
year

2008

2010

2012

Figure A4 shows the number of persons in employment training in estimation outcomes
shown in figure 1. There is a sharp decline in the numbers from the year 2000. This mirrors
the fact that the number of persons enrolled in employment training were at a very high
level at the end of the 1990s, following from the severe financial crisis that hit the Swedish
economy some years before. The rise in more recent years, especially for 2011 and 2012,
can be explained by policy changes conducted in 2011 forcing persons that previously were
on sick leave to register at the PES after they had passed the maximum number of sick days,
in combination with a change of policy that implied that only job seekers were assigned to
ALMP‐programs that were less connected to the labour market.
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