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declines over time according to a schedule based on age, the amount of work experience, and
the level of disability. As a result, different people will face different benefit schedules and hence
are likely to make different choices regarding a return to work. To fully absorb the structural
aspect of the disability program, we specify and estimate a behavioral labor supply model where
individuals receive job offers that they can accept or decline. Possible reforms of the disability
program are evaluated, including ending the disability program altogether.
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1 Introduction

The disability program under investigation is one of many programs that com-
prise the Dutch social security system but it is an important one. It’s an impor-
tant program in itself because of the sheer number of people enrolled. When the
program was initiated in 1967, only 6% of the labor force was registered disabled.
This is comparable with countries such as Sweden and Germany, yet already
about double the rate for the United States. During the seventies, enroliment
increased across most countries but unlike the way it did in the Netherlands.
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Figure 1. Enroliment in the disability program

The program was particularly popular among the older people in the labor
force. By the end of the decade there were almost as many people ages 60
to 64 working as there were people receiving disability bene..ts. For people
between the ages of 45 and 59, this ratio had climbed to one in four and for
workers under 45 it was still about one in twenty (in both cases an increase
of about 250 % over the course of 10 years). Overall, enrollment peaked at
about 16 % in the mid eighties but has since declined and stabilized from 1994
onwards at about 13 % (..gure 1). This implies that overall about one in eight
workers is registered disabled. It is important to note that disability in the
Dutch disability program is de..ned purely as a loss in income capacity and does
not correspond one-to-one with the everyday meaning of the word disabled.
However, they are closely related. Yet, given the notion that disability is purely
de..ned as a loss in earning capacity, the 13 % enrollment rate gives rise to the
generally perceived notion that a large share of that 13 % (if not the majority)
should really be regarded as hidden unemployment. During the period under
study, the disability program in the Netherlands was administered by employer
and employee organizations also known as the ‘social partners’. Both parties
in this case had an incentive to divert supertuous workers into the disability
program since that program had a more generous bene..t structure then the
regular unemployment program. Hassink et. al. (1997) concluded that by the



end of the eighties, about 10 % of the observed intow into disability were in fact
dismissals. De Mooij (1999) estimates that as much as 50 % of disability bene...ts
is due to improper use. Not only was the disability program (mis)used as a place
to dump redundant workers, but it also provided an incentive for employees to
retire, especially when these employees reached near retirement age. Although
it is di¢cult to say which part of the decline in labor force participation rates of
older workers is due to incentives provided by the disability program, empirical
research suggests that the main explanation for the sharp drop in labor force
participation among the elderly stem from exactly those incentives as provided
by the disability program and other private and public schemes (Kapteyn and
de Vos, 1997 and Kerkhofs et. al., 1999). A contributing factor to the observed
increase in disability enrolment over time is the increase during that same time
span in the number of people looking for employment, pushing out older, less
able workers. A phenomena also present during times of recessions. Adding fuel
to this process was a continuing relaxing of the eligibility criteria. One could
even argue that cultural changes that took place in the sixties ultimately acected
peoples’ attitude towards public assistance and work and hence contributed to
the increase in enrollment through a reduced sense of ‘duty’. The US were
quick to realize that the rapid increase in the rolls required action and, in the
late seventies, tightened eligibility. Also Germany tightened eligibility standards
albeit a bit later, during the mid eighties. The Netherlands substantially revised
the social security system, including the disability program, in 1987 and 1993.
Both these revisions will be discussed in more detail later. Table 1 shows the
number of disability transfer recipients by age and country for the period 1970
through 1994. Comparing the age group 60 to 64 supports the ..nding that
the disability program in the Netherlands provides a strong incentive for early
retirement. Another noticeable fact is that Germany has signi..cantly fewer
incidences of disability for younger workers than do the other countries.



Disability transfer recipients per 1,000
active labor force participants (by age)

1970 1975 1980 1985 1990 1994

15 to 44 years

The Netherlands 17 32 57 58 62 66
United States 11 17 16 20 23 38
United Kingdom 8 9 11 20 23
Germany? 7 6 7 8 5 5
Sweden 18 20 19 20 21 27
45 to 59 years

The Netherlands 113 179 294 305 339 289
United States 33 68 83 71 72 96
United Kingdom 48 46 51 97 119
Germany* 75 64 84 103 75 80
Sweden 66 95 99 108 116 143
60 to 64 years

The Netherlands 299 437 1033 1283 1987 1911
United States 154 265 285 254 250 294
United Kingdom 219 195 209 357 413
Germany? 419 688 1348 1291 1109 1064
Sweden 229 382 382 512 577 658
Total population 15 to 64 years

The Netherlands 55 84 138 142 152 151
United States 27 42 41 41 43 62
United Kingdom 29 28 31 56 68
Germany? 51 54 59 72 55 54
Sweden 49 67 68 74 78 97

Table 1. Disability transfer recipients per 1,000 active labor force participants.
Source: Aarts et. al. (1996), pages 4 and 5.

Starting in the eighties, social security reform -especially the disability program-
became a popular topic of political debate because the number of people enrolled
just seemed to have exploded. The fact that the explosive growth was endemic
to the Netherlands only intensi..ed the debate. Even after reforms, the bene..ts
in the Dutch disability program are still relatively generous, especially compared
to the two major programs in the US, the Social Security Administration’s Dis-
ability Insurance (SSDI) and Supplemental Security Income (SSI). The bene..t
schedule in the Dutch disability program has some very interesting features
which are the result of the fact that bene..ts are comprised of disability bene-

1German data refer to the former Federal Republic



..ts on the one hand and unemployment bene..ts on the other. Providing the
level of disability does not change, these disability bene..ts remain constant over
time. The unemployment bene..ts however do decline over time. The way these
unemployment bene..ts decline over time depends on individual characteristics
such as work experience and age. As a result, dicerent people face dicerent
bene..t schedules not only because they have dicerent levels of disability but
also because they have dicerent individual characteristics. This will lead them
to make dizerent choices with regards to returning to work. The role of bene..ts
in the re-employment decision is our main topic of investigation. The erect of
disability transfers on labor supply in the US has been studied before (Parsons
1980 and Haveman et. al. 1991). Aarts and de Jong (1992, 1996) and Gelauxn
and Graafand (1994) have analyzed disability and the ezect of changes in the
bene..t structure for the Netherlands in particular. The setup here is dicerent
in terms of modeling. To analyze the exect of (declining) bene..ts on the de-
cision to resume work, we specify a labor supply model with forward looking
individuals who maximize their lifetime utility. This approach will allow us to
analyze what would happen if we were to make changes in the bene...t schedule,
including ending the disability program altogether and transferring the recipi-
ents to the unemployment program. A closer look at the data is provided in
section 3. Section 2 gives a more detailed description of the disability program
and section 4 describes the model. The results of the estimations are discussed
in section 5. In section 6 we analyze the eoects of a series of proposed changes
to the disability program. Finally, section 7 will contain our ..nal conclusions.



2 The disability program and its connection to
unemployment

There is a distinction between welfare programs and insurance programs, which
together, comprise the social welfare system in the Netherlands?. The primary
objective of the disability program, an insurance type program, is to protect
people’s standard of living when disability results in an income loss. Another
important motivation for the program is to keep disabled workers part of the
work force. This is refected by measuring disability as a percentage rather that
an all or nothing condition. The welfare and insurance type of programs not
only dizer in their underlying philosophy, they also dizer in their ..nancing. The
insurance programs are ..nanced by a pay as you go system through mandatory
premiums paid by employers, employees or both, whereas the welfare programs
are ..nanced by general (tax) revenues. The programs also dizer in a third way,
the way they are administered. The insurance programs are administered by
independent agencies governed by unions and employer organizations. The wel-
fare programs are, in contrast, administered by local governments. When the
disability program was introduced in 1967, it replaced a collection of industry
speci..c measures that had been introduced in the ..rst half of the twentieth cen-
tury. The Industrial Accident Act of 1903, the predecessor of the 1967 disability
program, only covered certain professions and only particular types of accidents.
Over time, coverage expanded both in the types of risks that were covered, as
well as the type of workers that were covered. The current disability program is
tightly connected with the sickness program and the unemployment program.
The sickness program is the ..rst program that applies when an employee suzers
a loss in income due to illness, injury or pregnancy. Until 1985, sickness bene...ts
replaced 80 percent of the gross wage earnings, but the replacement rate has
since been reduced to 70 percent. However, in nearly all cases, the employer
supplements the bene..ts to 100 % of the net earnings as agreed by unions and
employer organizations in collective bargaining agreements. After a revision in
1994, the sickness bene..ts paid to the employee during the ..rst 6 weeks of sick
leave are paid by the employer. The bene..ts are still a mandatory minimum of
70 % of the gross wage earnings and the employer may cover this risk by buying
insurance in the private market. The sickness bene..ts run out after one year, at
which point one becomes eligible for the disability program. The sickness pro-
gram can thus be regarded as a waiting period for the disability program. The
dizerence between the sickness and the disability program is that the sickness
program covers income loss due to not being able to do one’s own job, while the
disability program covers income loss due to not being able to do work that is
commensurate with one’s own job. Disabled is de..ned in Dutch law as

a person who, as a consequence of illness or injury, is fully or partly
unable to earn - in employment commensurate to one’s strength,

2gee Spijkerboer, P.M. and van der Zee, H (1996) for a detailed overview and history of all
social insurance programs in the Netherlands.



capabilities, training and work history - what physically and men-
tally healthy persons in otherwise similar circumstances usually earn
(Emanuel et al., 1984).

The de..nition has been changed after the revisions of 1993/94 to include all
jobs that one could still do given one’s physical and mental limitations.

2.1 Determining the level of disability

Upon entering the disability program, after the one year period of sick leave
has been completed, the worker will receive two interviews. The ..rst interview
is with a medical professional who determines the health pro..le of the worker
as well as the presence of any physical and/or mental limitations. The second
interview is with a labor market professional who, on the basis of this pro..le,
determines what jobs the worker potentially could still do and hence what the
worker’s remaining potential earning capacity is. The disability level is then
de..ned as

AE - EC

15 x 100 = % disabled

where AE are the average earnings the individual would receive in the job(s)
previously held if he were not disabled. EC is the estimated remaining earn-
ing capacity, or the income from work a person would be able to earn with
commensurate employment. The complement of the percentage disabled is the
percentage unemployed. The remaining potential earning capacity is determined
with the help of a job database of 8,000+ existing jobs with detailed job descrip-
tions®. The concept of disability and the risk covered by the program is dicerent
in the Netherlands from that of other countries. The cause of the income loss is
of no relevance, i.e. it does not have to be due to an on the job incidence. For
example, a telephone operator who becomes paralyzed from the waist down but
is still fully capable (after perhaps some small alterations to the work space) of
operating the telephone will be considered not disabled because there is no loss
in earning capacity. On the other hand, a neural surgeon with a very light form
of Parkinson’s disease is considered fully disabled, even though he could still
become a university professor. After the level of disability is determined, one
is classi..ed into one of eight brackets ranging from not disabled (15 % or less

3Before the revisions of 1993, the labor market professional searched this database for
jobs that complied with the applicant’s medical pro..le, level of education, previous job level
and geographic region. The geographic region was then expanded until ..ve or more jobs
were found or the region spanned the entire country. Each job had to represent at least 10
positions. The remaining earning capacity was set equal to the median wage of the jobs found.
After the reforms of 1993, the remaining earning capacity was computed by taking the median
income of the 3 best paying jobs found in the database, nation wide, representing at least 30
positions combined, resulting in a sharp increase in the remaining earning capacity and hence
a substantial decrease in the level of disability. The labor market and medical professional
make the ..nal decision. The computer serves as a tool, albeit a powerful one.



disabled) to fully disabled (80 % or more disabled). Not disabled in this case
means that the person is viewed and treated as regularly unemployed. Each of
the eight disability brackets then corresponds to a situation in which total ben-
e..ts consist of a share « of the disability bene..ts a person would be receiving
if he was fully disabled plus a share of 1-a of the unemployment bene..ts this
person would be receiving if he was regularly unemployed. Table 2 lists these
dicerent « for each of the eight disability brackets.

disability share | unemployment share

% disabled | in bene..ts (o) | in bene..ts (1-c)
[0,15) 0 1

[15,25) 0.2 0.8

[25,35) 0.3 0.7

[35,45) 0.4 0.6

[45,55) 0.5 0.5

[55,65) 0.6 0.4

[65,80) 0.725 0.275
[80,100) 1 0

Table 2. Shares of the disability bene..ts in total bene..ts for dizerent disability
levels.

2.2 A short history of the disability program

The 1987 changes to the social welfare system sought to stop and undo the per-
sistently strong growth of these programs, in particular the disability program.
Until 1987 the law acknowledged the dicerence between theoretical and actual
(market) remaining earning capacity. It was argued that disabled workers could
face potential discrimination by employers, resulting in very small probabilities
of ..nding employment. The law therefore asked for the labor market conditions
to be taken into account, meaning an assessment had to be made about the like-
lihood a disabled person was to ..nd actual commensurate employment. This
task proved to be a highly subjective task and in practice it was assumed that
dicculties in ..nding employment was due to discrimination by employers. As
a result, all disability applicants who were in principle only partially disabled,
where treated as fully disabled. In 1986, one year prior to the restructuring
of 1987, 88% of all disability assessments resulted in full disability. The 1987
restructuring eliminated the inclusion of labor market conditions in the assess-
ment of disability. Disability bene..ts were now only administered based on the
theoretical assessment of remaining earning capacity, regardless of the chances
of actually being able to obtain such employment. Bene..ts depend on the level
of disability and consist of a fraction of the previous earnings (or a maximum).
Table 3 shows these replacement rates over time



Replacement Rates
% disabled | July 67 | Jan 85 | > Jan 87
0-15 0 0 0
15-25 10 9.5 14
25-35 20 175 21
35-45 30 26.5 28
45-55 40 35.5 35
55-65 50 44.5 42
65-80 65 57.5 50.75
80-100 80 70.5 70

Table 3. Replacement rates over time in the disability program.

In August of 1993 another major revision of the disability program was in-
troduced since the decrease in the rolls that followed the 1987 reform had been
more than ooset. The notion of commensurate employment was no longer de-
..ned by educational attainment, work history or vocation, but instead applied
to all employment the disabled worker was still capable of performing, given
his experience, education and physical and/or mental limitations. The second
important change that brought the program more in line with international
standards was that the limitations causing the disability had to be objectively
assessable. The search criteria used to compute the remaining earning capacity
with the help of the job database also changed. Before the reforms of 1993, the
remaining earning capacity was computed as the median income of at least 5
jobs found in the database, each representing at least 10 positions, starting in
one’s own region. After the reforms of 1993, the remaining earning capacity was
computed by taking the median income of the 3 best paying jobs found in the
database, nation wide, representing at least 30 positions combined. The third
important change was that the notion that disability bene..ts were awarded in-
de..nitely (up to age 65) independent of work experience was also eliminated.
After 1993, bene..ts were awarded for a maximum of 5 years, followed by a
reassessment determining disability status. Similar to the unemployment pro-
gram that has an earnings related bene..t with a work experience dependent
duration, the disability program now awards earnings related bene...ts identical
to the bene..ts paid under the old disability program for a limited duration that
depends on age, as a proxy for work experience. After these bene..ts run out one
receives 70 % of the gross minimum wage and an age dependent supplement.

2.3 A short history of the unemployment program

Today’s unemployment program was created in July of 1952 and restructured
in January 1987. Prior to 1952 employers and employees paid premiums to
maintain an industry speci..c fund. The government subsidized these industry
or employer speci..c funds. Their role was to provide replacement income for
temporarily laid oo workers. Employees and employers also paid premiums to
provide replacement income for permanently laid oo workers. The unemploy-
ment program of 1952 built on these two pillars, the provision for temporarily



laid oo workers that was industry speci..c and the universal national provision
for permanently laid o= workers. With the introduction of the Unemployment
Act of 1952 the latter provision was now ..nanced by premiums paid to the
federal government by both employees and employers. In the event of unem-
ployment one would ..rst receive the industry speci..c income replacement paid
out by the industry speci..c funds. Duration dicered by industry but lasted at
least a mandatory 48 days. Replacement rates also varied between 60 and 80
% depending on household composition. After these industry speci..c bene..ts
had run out one would receive bene..ts provided by the federal government of
an equal amount. In 1967 the maximum unemployment duration was ..xed at
130 days, of which the ..rst 40 days were the industry provided bene..ts and
the following 90 days the government provided bene..ts. The replacement rate
was also ..xed at 80 %. In 1985 this replacement rate was reduced to 70 % and
has remained at that level ever since. In January of 1987 the unemployment
program was fully redesigned. For the ..rst time unemployment was explicitly
de..ned in the law. A person is considered unemployed if he lost at least 5,
or half the number of usual work hours per week and he is available to accept
employment. Availability is not de..ned in the law but leaves room for bene..t
penalties or even cancelation of bene..ts in case an individual remains unem-
ployed due to their own actions, such as refusing work. Another change that
was made in January of 1987 was that the industry provided bene..ts disap-
peared, i.e. all bene..ts are now government provided. It is also the government
who collects all the premiums paid by employees and employers. One is eligible
for unemployment bene..ts if one has worked 26 out of the 52 weeks prior to
unemployment. Bene..ts consist of 70% of previous earnings (with a maximum)
and duration is 6 months. If one has worked 3 or more years in the 5 year
prior to unemployment, for a minimum of 8 hours a week, one is eligible for an
extension. The duration of this extension depends on work experience (Table
4).

extension of duration of high (..rst stage)
work experience (years) unemployment bene..ts (months)
less then 5 0
5 or more 3
10 or more 6
15 or more 12
20 or more 18
25 or more 24
30 or more 30
35 or more 42
40 or more 54

Table 4. Extension of earnings related unemployment bene..ts.

After these wage related bene..ts run out, one is eligible or non means tested
bene..ts of 70 % of the minimum wage. Duration is one year, unless one was

10



older than 57% at the onset of unemployment. In that case duration of these
non means tested bene..ts is 3% years. After this period the bene..ts become
means tested at the household level. In 1995 the eligibility criteria were further
tightened. One now needs to have worked 26 weeks in the 39 weeks prior to
unemployment. To be eligible for the extension of these wage dependent bene...ts
one needs to have worked at least 4 out of the 5 years prior to unemployment
for a minimum of 52 full time days a year.

11



3 The Data

The data set used contains micro level data for a cohort of Dutch disabled work-
ers. The data (Stelt and Bruinsma, 1997) was collected in light of a government
initiated project*. Individuals were interviewed on three occasions: one month
before possible entry to the disability program, six months after entering the
program, and for the last time, two and a half years after entering the program.
The ..rst interview took place in October of 1991 and the last interview in May
1994, spanning a period between the two substantial revisions of the disability
program. Using the data collected at the three interviews we constructed a
panel with thirty-one (monthly) observations. About half our sample is male
and on average has one child, 20 years of work experience and 40 years of age.
The majority has a relatively low level of education and approximately 3 out of
4 share their lives with a partner. A more accurate picture is sketched in table
5. On a dizerent note, out of the total number of people used in the analysis
(983), roughly one third (337) returns to work sometime between November
1991 and May 1994. The remaining observations (646) are censored. There
are two occasions where censoring occurs. There are people who participate in
the ..rst two interviews but not in the third and last interview. This leads to
censoring at the second interview. There are also people who never resume work
and are censored at the time of the third interview. Approximately one third
of the censored cases (222) happen at the time of the second interview.

4PES-111 'Project Evaluation of the revised Social security system’
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Mean | St. dev. | Min Max

female dummy [ 0.46

# of children 0.71 1.01 0 5

last earned wage® || 1951 1103 | 165 | 18220

work experience || 22.60 11.89 1 48

elementary school (a) 0.34
vocational school (b) 0.29

4 year high school (c) 0.09

low education (1 if a,b or c) 0.72
intermediate vocational school (d) 0.17
5 year high school (e) 0.03
medium education (1 if d or e) 0.21
post high school education (f) 0.06
university education (g) 0.02

high education (1 if f or g) 0.08
years of schooling || 11.35 2.88 8 19

medium city (<50,000) 0.17

big city (>50,000) 0.31

age || 42.13 10.83 18 64

cohabits with partner || 0.77

good health® || 0.10

medium good health 0.30

medium bad health 0.29

bad health 0.31

N 983
Table 5. Descriptive statistics (total sample).

5Last earned wage is the net monthly wage in Dutch guilders. The exchange rate is
approximately 1 dollar to two and a half guilders
6The respondent was asked to rate his/her overall health status into one of four categories.
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3.1 Nonparticipation in the third and ..nal interview

There is a substantial number of people that do participate in the ..rst two
interviews but choose not to participate in the third and last interview. This
might be due to the fact that the last interview takes place two years after the
second interview. The problem of censoring is particularly troublesome since it
might be the case that especially healthier people, who have returned to work,
choose not to participate in the last interview. It could also be the case that
the attrition is non-random with respect to other (un)observable characteristics.
Table 6 shows the results of a logistic regression of the probability of nonpar-
ticipation in the third and last interview on all observable characteristics. The
health variables are all based on the question ‘do you experience di¢culties
with ... * resulting in a score of 0, 1 or 2 if the person answered no, some,
or severe di¢culties, respectively. The compounded health variables are con-
structed by grouping some of the health variables. The variable ‘basic motion’
is constructed by compounding the variables that indicate di¢culties with walk-
ing, sitting, standing, and turning. The variable ‘heavy motion’ is constructed
by compounding the variables that indicate di¢culties with climbing, kneeling,
bending, reaching, and working overhead. Finally, the variable ‘communicating’
consists of the variable that indicates di¢culties with communicating appended
by the variables that indicate di¢culties with hearing, seeing and talking. The
nonparticipation is indeed non-random. Individuals with children, individuals
who cohabit and individuals who live in medium or large cities are signi..cantly
less likely not to participate in the third and last interview. Individuals who
report a contict at their previous place of employment, or individuals who re-
port their complaints are expected to lessen, are signi..cantly more likely not
to participate in the third and last interview. Especially the dropping out of
the latter group, individuals who expect their health status to improve, could
lead to underestimating the return to work rates since it could be argued that
it would be precisely those individuals whose health condition improve, return
to work.

14



3 p-value ef

female 0.0525 | 0.8275 | 1.0539
# of children -1.1003 | 0.0000 | 0.3328
female*children -0.3715 | 0.2427 | 0.6897
last earned wage -0.0001 | 0.3312 | 0.9999
work experience -0.0068 | 0.6974 | 0.9932
medium education -0.0070 | 0.9793 | 0.9930
high education -0.6366 | 0.2372 | 0.5291
years of schooling -0.0448 | 0.3741 | 0.9562
medium city -0.4991 | 0.0356 | 0.6071
big city -0.5904 | 0.0020 | 0.5541
age 0.0011 | 0.9503 | 1.0011
cohabits with partner -0.5065 | 0.0151 | 0.6026
medium good health -0.3218 | 0.3380 | 0.7248
medium bad health -0.1655 | 0.6271 | 0.8475
bad health -0.3927 | 0.2656 | 0.6752
contict 1.6381 | 0.0000 | 5.1452
dic¢culties with HH tasks 0.2178 | 0.1445 | 1.2433
dicculties with basic motion -0.0256 | 0.6580 | 0.9747
dic¢culties with heavy motion -0.0934 | 0.0660 | 0.9109
dic¢culties with lifting/carrying 0.1172 | 0.1193 | 1.1243
dic¢culties with hand/..nger 0.0935 | 0.4780 | 1.0980
di¢culties communicating -0.0294 | 0.7501 | 0.9711
complaints expected to go up -0.0913 | 0.7159 | 0.9127
complaints expected to go down || 0.5737 | 0.0120 | 1.7748
constant 0.4225 | 0.7867
Cox&Snell R? 0.175

Nagelkerke R? 0.267

Table 6. Results of logistic regression on censoring.
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3.2 A closer look at who returns to work

Table 7A contains the sample means for those who returned to work before the
time of the second interview, those who are censored at the second interview and
those who are still in the disability program at the time of the second interview.

Found job | Censored | ‘Survivors’
before 27 | at 274 at 2nd

interview’ | interview | interview
Female dummy 0.38 0.49 0.49
# of children 0.70 0.19 0.91
Last earned wage® 2120 1862 1926
Work experience 20.42 22.45 23.43
Medium education 0.26 0.18 0.20
High education 0.12 0.07 0.06
Medium city (<50,000) 0.16 0.20 0.16
Big city (>50,000) 0.26 0.39 0.29
Age 38.93 41.98 43.33
Cohabit with partner 0.71 0.79 0.79
Good health?® 0.19 0.08 0.08
Medium good health 0.41 0.29 0.27
Medium bad health 0.25 0.27 0.31
Bad health 0.15 0.36 0.34
N 200 222 561

Table 7A. Sample means.

Table 7B compares those who returned to work after the second interview
with those who are still in the disability program at the time of the third in-
terview (i.e. censored at the third interview). Finally, by grouping those who
found a job we can compare those who returned to work with those who did
not resume work.

"The ..rst interview was held one month before possible entry to the disability program.
The second interview was held six months after entrering the program and the third and last
interview was held two and a half years after entering.

8Last earned wage is the net monthly nominal wage in Dt. The exchange rate is approxi-
mately 1 dollar to two and a half guilders.

9The respondent was asked to rate his/her overall health into one of four catagories.
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Found job | ‘Survivors’ | Found

after 274 | at 3¢ job

interview | interview (all)
Female dummy 0.40 0.51 0.39
# of children 1.09 0.85 0.86
Last earned wage!° 2049 1887 | 2092
Work experience 18.89 2490 | 19.80
Medium education 0.28 0.17 0.26
High education 0.10 0.05 0.11
Medium city (<50,000) 0.14 0.17 0.15
Big city (>50,000) 0.26 0.30 0.26
Age 37.40 45.25 | 38.31
Cohabit with partner 0.82 0.78 0.75
Good health!! 0.14 0.06 0.17
Medium good health 0.40 0.23 0.40
Medium bad health 0.26 0.32 0.26
Bad health 0.20 0.39 0.17
N 137 424 337

Table 7B. Sample means.

Those who do return to work are predominantly (younger) men with rela-
tively high last earned wages and are more likely to be higher educated. Perhaps
not surprising, those who returned to work also reported to have better over-
all health. Those people who are still in the disability program and have not
returned to work by the time of the third interview are generally older, have
relatively low last earned wages, are generally less educated and report rela-
tively poor overall health. In tables 8A and 8B we make a further distinction
by disability. Besides the patterns observed in tables 7A and 7B we see that
women appear to be less often disabled. One other interesting ..nding is that
the majority of people that do return to work are still disabled. Once again, it’s
important to remind ourselves that disability applies to a loss in earning capac-
ity. If you are only able to return to work part-time, the loss in income will still
cause you to be considered disabled. Another cautionary point related to the
de..nition of disability is that it is much easier to become or stay disabled for
someone who had a relatively high level of last earned wages. We also observe
that feature in tables 8A and 8B. Without exception, those who are disabled
have higher average levels of last earned wages than do non-disabled. Recall
that the level of disability is computed by comparing your previous earning
level with your remaining earning potential. This remaining earning potential
is computed based on earnings in jobs that one would still be able to perform.

10 ast earned wage is the net monthly nominal wage in Dt. The exchange rate is approxi-
mately 1 dollar to two and a half guilders.
11The respondent was asked to rate his/her overall health into one of four catagories.
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It is therefore plausible that it is easier to become or stay disabled for a person
with a relatively high level of previous earnings. This can be made clear by
the following example. Consider two identical individuals. One is a high wage
earner whereas the other is a low wage earner. When their disability status is to
be determined, both individuals will have the same absolute remaining earning
capacity, but the high wage earner will be considered more disabled in the Dutch
disability program since the relative loss of earning capacity is greater. It seems
then, that people with high paying jobs would disproportionately bene..t from
the disability program. However, in the good social tradition they also pay a

higher premium.

Censored at | Censored at ‘survivor’ at
2™dinterview | 2™%interview | 3"¢interview

(disabled) (not disabled) | (disabled)
Female dummy 0.47 0.59 0.44
# of children 0.16 0.30 0.86
Last earned wage'? 1910 1678 2034
Work experience 23.85 17.10 27.31
Medium education 0.19 0.13 0.18
High education 0.07 0.09 0.05
Medium city (10 - 50,000) 0.18 0.26 0.17
Big city (>50,000) 0.41 0.33 0.31
Age 43.51 36.11 46.87
Cohabit with partner 0.78 0.80 0.79
Good health®® 0.07 0.11 0.05
Medium good health 0.26 0.39 0.22
Medium bad health 0.27 0.28 0.30
Bad health 0.39 0.22 0.42
N4 176 46 329

Table 8A. Sample means for sub groups.

12 ast earned wage is the net monthly wage in Dutch guilders.
approximately 1 dollar to two and a half guilders

13The respondent was asked to rate his/her overall health status into these four catagories

140ut of the 983 observations we had 6 missing values for disability status.

The exchange rate is
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‘survivor’ at Did Did

3"dinterview | resume resume
(not disabled) | (disabled) | (not disabled)
Female dummy 0.78 0.27 0.56
# of children 0.80 0.95 0.74
Last earned wage®® 1375 2294 1780
Work experience 16.55 22.99 14.96
Medium education 0.15 0.24 0.30
High education 0.05 0.11 0.11
Medium city (10 - 50,000) 0.16 0.14 0.17
Big city (>50,000) 0.29 0.23 0.30
Age 39.64 40.92 34.33
Cohabit with partner 0.74 0.81 0.69
Good health?® 0.13 0.13 0.22
Medium good health 0.23 0.40 0.41
Medium bad health 0.37 0.27 0.23
Bad health 0.27 0.19 0.14
N7 95 198 133

Table 8B. Sample means for sub groups.

15 ast earned wage is the net monthly wage in Dutch guilders.
approximately 1 dollar to two and a half guilders
16 The respondent was asked to rate his/her overall health status into these four catagories
170ut of the 983 observations we had 6 missing values for disability status.
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3.3 Hazard rates of exits into employment

Table 9 is a life table detailing the number of people in each period who returned
to work during that period. Not surprisingly, the probability of returning to
work declines over time. There are two erects that contribute to this observed
pattern of a declining probability of returning to work. The one erect is often
described as a stigma exect, meaning that it is increasingly harder to ..nd a job,
the longer one has been inactive, since employers take this as a bad signal. On
the other hand, those people with the best chances of returning to work are also
the ..rst ones to do so, leaving behind a group of people with increasingly unfa-
vorable characteristics. It might also be the case that people over time become
more and more complacent and stop looking for (re-) employment. Figure 2
is a graphical representation of the hazard rate in table 9. The probability of
returning to work gradually drops from 6 % to about 1 % during the ..rst year
and a half, after which it levels out.
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Figure 2. Life table hazard rates over time.
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entering | drop | exposed | found | hazard | s.e. of
Month | interval | out | torisk | job rate hazard rate
1 983 0 983 57 0.0580 0.0079
2 926 0 926 21 0.0227 0.0050
3 905 0 905 35 0.0387 0.0067
4 870 0 870 22 0.0253 0.0055
5 848 0 848 28 0.0330 0.0063
6 820 0 820 27 0.0329 0.0064
7 793 222 793 10 0.0126 0.0057
8 561 0 561 15 0.0267 0.0070
9 546 0 546 4 0.0073 0.0037
10 542 0 542 6 0.0111 0.0045
11 536 0 536 13 0.0243 0.0068
12 523 0 523 7 0.0134 0.0051
13 516 0 516 8 0.0155 0.0055
14 508 0 508 5 0.0098 0.0044
15 503 0 503 9 0.0179 0.0060
16 494 0 494 1 0.0020 0.0020
17 493 0 493 2 0.0041 0.0029
18 491 0 491 4 0.0081 0.0041
19 487 0 487 3 0.0062 0.0036
20 484 0 484 8 0.0165 0.0059
21 476 0 476 2 0.0042 0.0030
22 474 0 474 7 0.0148 0.0056
23 467 0 467 7 0.0150 0.0057
24 460 0 460 4 0.0087 0.0044
25 456 0 456 2 0.0044 0.0031
26 454 0 454 6 0.0132 0.0054
27 448 0 448 6 0.0134 0.0055
28 442 0 442 5 0.0113 0.0051
29 437 0 437 5 0.0114 0.0051
30 432 0 432 4 0.0093 0.0047
31 428 0 428 4 0.0093 0.0048

Table 9. Life table.
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4 A behavioral labor supply model

The underlying economic model of the decision to return to work can be de-
scribed as a basic job search model where people receive job ozers that they can
accept or decline. We specify a behavioral model with forward looking individu-
als as a proxy for the underlying economic model. In this model, the individual
receives oxers which he can accept or reject. We make the simplifying assump-
tion that once you accept a job you will keep this job in consecutive periods. If
we would not make this assumption, the decision to accept a job at any given
time will enter in the Bellman equation, greatly complicating the model. To
check the validity of the assumption that once you accept a job you keep this
job forever, we looked at what the individuals reported on their earnings after
they resumed work. We found that out of the 315 people that resumed work, 21
people reported lower earnings at some point after they resumed. Out of these
21 people, 13 people did so because of a termination of employment. Out of
the 315 people that resumed work, 31 people reported higher earnings at some
point after they resumed work.

Offer No Offer
Decline
Accept
Period 1 Work Do not
work
Offer No Offer
Decline
Accept
Period 2 Work Work Do not
work
Offer No Offer
Decline
Accept
Period 3 ‘Work Work Work Do not
work
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The goal of the individual is to maximize expected discounted lifetime utility
denoted as:

T
EY §7'U(P, Cy)

t=1

where P; is 1 if you decide to work in period t and 0 otherwise. C; is the
level of consumption in period t. We do not allow for savings in our model so
consumption equals earnings in each period. The utility function is assumed to
take the following simple linear form:

U(P;,C) =Cy—bx (P, =1)

where b is the disutility of working (that can be negative).
Let

b=0y+ X5

where X contains the individual’s characteristics. This will allow for people with
dizerent characteristics to have a dixerent disutility of working.
Furthermore, let

Ct = Wt * I(Pt = 1) + DBt(LEVV, DOt, Wt,Pt)+
UB(LEW, Age, Experience,t, DB;) x I(P; = 0)

where W, are the wage earnings in period t if working. DB, are the disability
bene..ts at time t which are a function of the last earned wage (LEW), the
wage earnings in period t (W;) and the disability class at period t (DC,;). It
is possible to work and still receive disability bene..ts. When a worker in the
disability program accepts employment he is automatically re-evaluated. The
unemployment bene...ts will stop, but the newly determined disability level could
still entitle him to disability bene..ts. This will be the case when the new earning
capacity, based on the new (accepted) wage, would still imply a disability level of
15% or more. The disability bene..ts thus depend on the employment decision,
P, as well. UB, are the unemployment bene..ts at time t which are a function
of the last earned wage, age, the amount of work experience as well as the
disability bene..ts and the duration in the program at time t. The wage ozer
equation is given by

Wi = Ziyy + Dyys +vs

where Z, includes ability variables (education, sex, age etc.) and D, contains
variables related to the individual’s work history (number of years of work ex-
perience etc.). The error term v, is distributed normal with mean zero and
variance o2. Finally, the job ozer probability is speci..ed as:

O (V')
where Y, includes individual characteristics such as sex, age, education and
work experience, as well as a time trend.
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4.1 The Bene..ts
4.1.1 The Disability bene..ts

The disability bene..ts are always a fraction of the last earned wage (or a max-
imum) depending on the level of disability. Each disability class corresponds
directly to an appropriate share. Table 10 displays these shares for the dicerent
disability classes

|]' :
corresponding fraction of last
earned wage (or maximum)
Disability class | % disabled | comprising Disability Bene..ts (DB)
1 [0,15) 0
2 [15,25) 0.14
3 [25,35) 0.21
4 [35,45) 0.28
5 [45,55) 0.35
6 [55,65) 0.42
7 [65,80) 0.5075
8 [80,100) 0.70

Table 10. Replacement rates for dicerent disability classes.

We can then express the disability bene..ts (DB) as

8
DB, = Z l; * min(lew, maxwage) * I(DCy = j)

Jj=1

where |; is the fraction of the last earned wage (lew) one gets depending on which
of the eight dicerent disability brackets one is in. I(DC; = j) is an indicator
function which is 1 if the individual is in disability class j in period t.

4.1.2 The Unemployment Bene..ts

The unemployment bene..ts consist of three stages. The ..rst stage is the stage
in which the unemployment bene..ts consist of a fraction of the last earned
wage (or a maximum). The second stage is a continuation of the unemployment
bene..ts based on the minimum wage and the third stage is a continuation of the
unemployment bene..ts based on the minimum wage subject to a means test.
We can write the unemployment bene..ts at time t (UB;) as

UB; = UByy * D1y + UBgy * Doy + UBzy * D3y
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where Dy, D, and D3 are dummy variables indicating if an individual is in the
..rst, second or third stage respectively. The UB;, UB5,and UB3 correspond to
the direrent unemployment bene..ts in the three dicerent stages. Hence,

8
UByt = ZI(DC} = j) * (0.7 — ;) * min(lew, max wage)

j=1

8
UBy = ZI(DC} = j) % (0.7 — [;) * min(lew, min wage)
j=1

and

8
UBs, = Y I(DCy = j)*min(
j=1
[max (0, (0.7 * min wage — [; * min(lew, max wage)))] ,
[((0.7 = 1;) * min(lew, min wage))] )

where minwage is the applicable minimum wage one is entitled to depending
on age'®. The dummy variables indicating which stage of the unemployment
bene..t applies, are straightforward. Let the variable ‘high-time’ denote the
duration in months of the ..rst stage. This duration depends on the level of
work experience (in years). Table 11 below lists these possible durations.

hightime: duration of ..rst stage

work experience (years) | unemployment bene..ts (months)
less then 5 6
5 or more 9
10 or more 12
15 or more 18
20 or more 24
25 or more 30
30 or more 36
35 or more 48
40 or more 60

Table 11. Extension of ..rst stage (high) unemployment bene..ts.

18Recall that minimum wage is age dependent. For people under 23 the minimum wage is
only a fraction of the minimum wage for adults 23 and over. For dicerent age groups these
fractions are:
18-19 | 19-20 | 20-21 | 21-22 | 22-23
455% | 525% | 61.5% | 725% | 85 %

25



Hence

Dy = 1(t < hightime)

Dy, = I (hightime < t < hightime + 12 * I(startage < 57.5)
+ 40 % I(startage > 57.5))

and
Dgt = I(Dlt = 0) * I(Dgt = 0)

where t is denoted in months and startage is the individual’s age in years at the
onset of unemployment.

26



4.2 The decision to return to work : Solving the model

At the very start of the disability program, a labor market professional, together
with a medical professional, assesses your ‘potential remaining earning capacity’.
When you accept a job, you are automatically re-evaluated and you will lose
any unemployment bene..ts that you might have been receiving. If you happen
to have found a job with a wage that exceeds the earlier ‘potential remaining
earning capacity’, then your level of disability will be re-calculated using this
new (higher) wage as your new (higher) remaining earning capacity. Conversely,
if you accepted a job with a wage that is lower than the previous ‘remaining
potential earning capacity’, no adjustments will be made. This implies that you
can never go up a disability bracket, only down!®. When accepting a job ocer
a person thus has to incorporate what this will mean for his disability level. It
might be the case that the new job will reduce the level of disability below 15
%. In that case, accepting the ocer would mean losing all disability bene..ts in
addition to any unemployment bene...ts. It can also be the case that the level of
disability will be reduced, but not enough to eliminate all disability bene..ts. In
that case, a person is still entitled to disability bene..ts even when accepting the
ozer. In short, each time an individual receives a job ozer, he can compute his
total earnings if he were to accept that wage. This is best captured graphically.
Figure 3 is the case for a fully disabled person. The horizontal axes represents
the wage oxer and the vertical axes represents total income. Total income is
income from employment plus any remaining disability bene..ts if there are any.
The units are measured in Df. but are expressed as a fraction of the last
earned wage. This is done as to easily represent the bene..t structure. These
disability bene..ts are represented as the dotted vertical bars. The 45 degree
line is the income from employment. Consider a fully disabled person. When
this person accepts a wage ocer of 20% or less than his last earned wage, he will
still get to keep all of his bene...ts since he would still be considered 80% or more
disabled when re-evaluated. When the wage ower increases, the re-evaluation
will result in a lower disability class, up to the point that the wage ozer no
longer gives rise to any disability bene..ts if he were to accept. This is the case
when the wage owxer is at least 85% of his last earned wage. As a result of
the bene..ts structure, the total income when accepting dicerent wage ogers, is
represented by the jagged shaped line. Figure 4 is the same graph, but now
for a partially (50%) disabled person. The described process of total income
dropping at particular values for the wage ower (if accepted) is now limited in
the sense that there are fewer of these drops. In the case of a person who is
deemed not disabled, the jagged total income line will collapse to the 45 degree
line.

191n reality, there is a chance to go up in disability class when re-evaluated. It is also
possible to be re-evaluated without starting a job. However, these are more rare exceptions
than the rule.
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Total Income / MIN(lew,maxwage)
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Figure 3. Total income (wage and bene...ts) when accepting dicerent wage ozers
(fully disabled, disability class=8)
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Total Income / MIN(lew,maxwage)

01 02 03 04 05 06 07 08 09 10 11 12
Wage offer / lew

Figure 4. Total income (wage and bene...ts) when accepting dicerent wage ozers
(partially disabled, disability class=5)
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To answer the question which wages one should accept in which period,
we need to solve the model. Total discounted lifetime utility is maximized
conditionally on the current disability class that is treated as given. The model
can then be easily solved by using backward recursion. Consider an individual
at the start of the last period (T) who received a job ozer with wage Wr. He
will then accept the job if

Wr + DBT(WT) —b>DBr+UBr

or

Wr + DBr(Wrp) > DBy +UBr + b

We write DBr(Wr) to indicate that the remaining disability bene..ts when
accepting a job depend on the accepted wage?®. The left-hand side of the
inequality corresponds to the fat line in ..gures 3 and 4. The right-hand side
is known to the individual and could be visualized in the same graph by a
horizontal line. You accept those wages for which the fat line lies above this
imaginary horizontal line. In the classic job search model, we accept wages if
they exceed a certain reservation wage. Because of the disability brackets, and
the resulting jagged shaped left-hand-side, that is not necessarily the case here,
since the left hand side of the above equation can be decreasing in W, over
certain ranges. However, we can express the set of acceptable wages (St) as a
set of eight or less disjoint intervals?'. The expected remaining lifetime utility
at period T can then be computed as:

Ar = U(O,CT) * [PT(WT ¢ ST) * A+ (]. — )\T)] + A % ESTU(]., OT)

where A7 is the probability of receiving a job ozer in period T and Eg, denotes
the expectation over the set of acceptable wages denoted by Sr. The work
decision equation in period T-1 is similar. You accept a job with wage Wr_;
in period T-1 if

(146)« Wpr_14+ DBp_1(Wp_1)—b] > DBr_1+UBr_1 + 6% Ap

or

Wr_1+ DBr_1(Wrpr—1) > % [DBr—1+UBrp_1+6%xAr] +b

a+o

20The unemployment bene..ts and the disability bene..ts when not working are represented
simply by UB and DB, respectively, for notational convenience.
21g5ee appendix
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With the new right-hand side we can now compute our set of acceptable wages
for period T-1 denoted as S_1. This in turn allows us to compute the expected
remaining lifetime utility at period T-1 as:

Ary = [U(0,Cr—1) + 6 x Ap] % [P,(Wr_1 ¢ S7_1) x Ar—1 + (1 = Ap—1)] +
AT_1 * (1 =+ 5) * EST,lU(la CT,1)

More generally, in any period t we accept jobs with wages W; if

1
We+DB,(W;) > ———— x[DB, +UB;, +6x A +b
¢t + 4 ( t)_(1+(5—|—..—|—5t)*[ ¢ t * Ay
Also,
Ay = [UQO,Cy) + 6% Apa] * [P (W & Sp) % A + (1= Ap)] +

ANex(14+64..+68) % Es,U(1,Cy)
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4.3 Data limitations

We addressed the attrition in the sample due to nonparticipation in the third
and last interview. For the purpose of the empirical analysis we need not only
information at the time of the interview, but also enough information to con-
struct the level of bene..ts and the percent disabled for the periods in between
the interviews. We lose 99 out of the 983 observations due to incomplete data.
Because this too, like the non participation in the third and last interview, could
potentially be non random we did another logistic regression on the incurrence
of incomplete data. The results are reported in table 12. The results indi-
cate that the observations deleted due to incomplete data, do not seem to be
characterized by a particular set of observable characteristics.

3 p-value ef

female 0.3205 | 0.3525 | 1.3778
# of children -0.1086 | 0.4894 | 0.8971
female*children 0.0837 | 0.7114 | 1.0873
last earned wage -0.0001 | 0.3809 | 0.9999
work experience -0.0362 | 0.0859 | 0.9645
medium education 0.2615 | 0.4879 | 1.2988
high education -1.0062 | 0.1294 | 0.3656
years of schooling -0.0907 | 0.1572 | 0.9133
medium city 0.1822 | 0.5570 | 1.1999
big city 0.2877 | 0.2698 | 1.3334
age 0.0351 | 0.0938 | 1.0357
cohabits with partner -0.4268 | 0.1509 | 0.6526
medium good health -0.4193 | 0.3090 | 0.6575
medium bad health -0.1389 | 0.7476 | 0.8703
bad health -0.4424 | 0.3317 | 0.6490
confict -0.2605 | 0.3784 | 0.7706
dicculties with HH tasks 0.0623 | 0.7534 | 1.0643
dicculties with basic motion -0.0463 | 0.5441 | 0.9548
di¢culties with heavy motion -0.0236 | 0.7169 | 0.9767
di¢culties with lifting/carrying 0.0203 | 0.8341 | 1.0205
dic¢culties with hand/..nger -0.2225 | 0.2511 | 0.8005
di¢culties communicating -0.2332 | 0.1042 | 0.7920
complaints expected to go up 0.3752 | 0.3253 | 1.4553
complaints expected to go down || 0.2155 | 0.4247 | 1.2404
constant -0.5918 | 0.7590
Cox&Snell R? 0.023

Nagelkerke R? 0.048

Table 12. Results of a logistic regression on incidence of missing data.
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5 Results of Estimation

The model speci..cations include dizerent sets of health variables as well as per-
sonal characteristics such as age and education. The health variables are all
based on the question ‘do you experience di¢culties with ...... * resulting in a
score of 0, 1 or 2 if the person answered no, some, or severe diC¢culties, respec-
tively. The compounded health variables are constructed by grouping some of
the health variables. The variable ‘basic motion’ is constructed by compound-
ing the variables that indicate di¢culties with walking, sitting, standing, and
turning. The variable ‘heavy motion’ is constructed by compounding the vari-
ables that indicate di¢culties with climbing, kneeling, bending, reaching, and
working overhead. Finally, the variable ‘communicating’ consists of the vari-
able that indicates dicculties with communicating appended by the variables
that indicate dicculties with hearing, seeing and talking. Two variables that
warrant special attention are the variable percent disabled and the variable ben-
e..ts. Both variables are time variant. Bene..ts are the total bene..ts a person is
receiving when not working. These consist of the sum of the disability bene..ts
and the unemployment bene..ts. The percent disabled is taken as the midpoint
of the appropriate disability class the individual is in. Since the percent disabled
measures the loss in earning capacity it is by construction a variable capturing
physical limitations or heath status on the one hand, and economic conditions
on the other. This can be made clear by the following example. Consider two
identical individuals. One is a high wage earner whereas the other is a low
wage earner. When their disability status is to be determined, both individu-
als will have the same absolute remaining earning capacity, but the high wage
earner will be considered more disabled in the Dutch disability program since
the relative loss of earning capacity is greater.

5.1 Health variables in the wage ocer

Tables 13 through 17 contain the estimation results for dizerent model spec-
i..cations. Health status intuences productivity and hence acects wages, but
what acects productivity should also be expected to acect the probability of
receiving an ozer. Table 13 contains the speci..cations where we include health
variables only in our wage orer equation. What we ..nd is that there is a strong
and signi..cant pay o= to education. Another robust ..nding is that women earn
about one standard deviation less than their male counterparts. We do not ..nd
any signi..cant exect of health variables on the wage ozer, although they do
have the expected signs. When including all health variables and choosing a
logaritmic rather than a quadratic speci..cation for work experience and age, we
do ..nd a negative ecect for the variable indicating diCculties using hands and
..ngers. We also ..nd that, conditional on all other variables, people who report
the worst health status are also the ones with the lowest wage o=er. Regarding
the oxer probability, we ..nd a signi..cant negative ecect of the time spent in
the program. This is not surprising. If one is out of the active labor force for a
substantial amount of time, then it is di¢cult to return to work due to stigma
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ecects. Even in today’s labor market in the Netherlands, very few people who
have been unemployed or disabled and not working for a prolonged period of
time ..nd new employment. We also ..nd a signi..cant disutility of working of

about D%. 300 per month.

wage oxer

constant
work experience / 5
(work experience / 5)2
log(work experience)
age/10
(age/10)?
log(age)
years of education
female
dicculties with:
- basic motion
- hand/..nger

other then hand/..nger
" or basic motion
medium good health
medium bad health
bad health
% disabled
standard error (o,)
ozer probability

3079.543 (3.05)
591.331 (3.95)
-58.070 (3.28)

-865.681 (2.62)
56.539 (2.58)

98.654 (6.22)
-714.439 (6.99)

-28.245 (0.95)
-49.317 (0.49)

-12.880 (1.01)

705.942 (19.98)

3072.105 (3.10)
508.966 (3.48)
-49.495 (2.81)

-972.525 (2.96)
64.377 (2.94)

131.932 (9.19)
-660.357 (6.65)

-99.071 (0.86)
-131.597 (1.02)
-53.631 (0.40)

695.580 (21.29)

828.525 (0.82)

302.687 (2.30)

-132.115 (0.36)
94.428 (6.55)
-671.593 (7.11)

-19.234 (0.68)
-185.887 (2.17)
-9.840 (0.78)

76.682 (0.67)
-15.531 (0.12)
-266.037 (1.87)

684.898 (22.25)

constant

# of yrs in program
age/5

(age/5)?

log(age)

work experience/5
(work experience/5)?
log(work experience)
years of education
female

disutility of working

-2.197 (2.80)
-0.385 (9.23)
0.407 (1.64)
-0.039 (2.50)

-0.165 (1.36)
0.026 (2.03)

0.023 (1.73)
-0.041 (0.50)

-2.175 (3.07)
-0.367 (9.01)
0.347 (1.53)
-0.035 (2.41)

-0.101 (0.93)
0.019 (1.63)

0.023 (1.85)
-0.085 (1.14)

-1.43 (1.83)
-0.396 (9.57)
0.185 (0.78)
-0.026 (1.72)

-0.043 (0.37)
0.014 (1.15)

0.016 (1.19)
-0.008 (0.10)

constant

318.520 (5.75)

262.259 (4.96)

370.707 (6.84)

log likelihood (LL)

-3499.28

-3507.83

-3490.42

Table 13. Health variables in wage ozer ( T-statistics in parenthesis).
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5.2 Health variables in the job ocer probability

Next we include health variables in the ocer probability rather than the wage
ower equation (Tables 14 and 15). Regarding the wage oxer distribution we
still ..nd that there is a strong pay oz to education and that women earn about
one standard deviation less then their male counterparts. When we look at
the ewect of the health variables on the job oxer probability we do observe
signi..cant negative ecects. When looking at the exect of overall health status
we ..nd that those who report a worse overall health, are also the ones that have
a lower probability of being ocered a job, conditional on all other variables.
Furthermore, the disutility of working is reduced although it remains signi..cant.

wage oger v \Y
constant 144717  (0.16) | 131.625 (0.13)
log(work experience) 319.584  (2.59) | 341.719  (2.50)
log(age) -20.640  (0.06) | -73.983  (0.20)
years of education 105.909 (9.02) | 114.854  (8.95)
female -654.764  (8.03) | -693.932  (7.68)
standard error (c,) 633.885 (26.99) | 668.882 (24.20)
ozer probability
constant 3.058 (4.11) 3.188  (4.22)
# of yrs in program -0.347  (8.71) -0.335  (8.52)
log(age) -1.442  (5.45) -1.489  (5.61)
log(work experience) 0.221  (2.07) 0.235  (2.23)
years of education 0.019 (1.56) 0.022  (1.91)
female -0.066  (0.95) -0.098  (1.46)
dic¢culties with:
- basic motion -0.038  (2.07)
- hand/..nger -0.217  (3.89)
_ other Fhen hgnd/...nger 0004  (0.44)

or basic motion
medium good health -0.010 (0.10)
medium bad health -0.335  (3.43)
bad health -0.530 (-5.16)
disutility of working
constant 249.797  (4.31) | 194.282  (3.44)
log likelihood (LL) | -3492.54 | -3493.74 |

Table 14. Health variables in the job ozer probability (T-statistics in parenthe-
sis).
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wage oger VI VilI
constant 131.260  (0.12) | 131.253 0.13
log(work experience) 344299  (2.39) | 361.161 2.64
log(age) -65.835  (0.17) | -85.542 0.23
years of education 11975 (8.32) | 114515 8.56
female -693.871  (7.28) | -693.298  7.31
standard error (o,) 685.123 (23.03) | 686.562 22.67
ozer probability
constant 3.174  (4.11) 3.691 4.44
# of yrs in program -0.331  (8.23) -0.334  8.00
log(age) -1.478  (5.44) -1.572 5.40
log(work experience) 0.245  (2.27) 0242 211
years of education 0.020 (1.67) 0.003  0.20
female -0.062  (0.89) -0.086  1.15
dic¢culties with:
- basic motion -0.021  (1.07) -0.018 0.87
- hand/..nger -0.214  (3.78) -0.189  3.19
 other then hand/.nger | 4006 (065) | 0009 0.90
or basic motion
complaints expected to | -0.019 0.17
complaints expected to | 0.453 5.72
medium good health 0.002  (0.02) -0.099 0.91
medium bad health -0.302  (2.90) -0.358  3.19
bad health -0.489  (4.18) -0.525  4.28
disutility of working
constant 191.634  (3.33) | 272.265 4.93
log likelihood (LL) | -3484.18 | -3454.13 |

Table 15. Health variables in the job ozer probability (T-statistics in parenthe-
sis).
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5.3 Health variables in the disutility of working

In table 16 we explore a third option by including health variables in the disu-
tility of work speci..cation. Overall our other parameters are fairly robust. The
observed pattern is one of increasing disutility of work the higher the percent

disabled or the worse the overall reported health status reported is.

wage oger VIl 1X X
constant 131.792 (0.13) | 131.549 (0.13) | 131.571 (0.13)
log(work experience) 341.153 (2.63) | 361.857 (2.72) | 361.522 (2.60)
log(age) -74.344 (0.21) -86.135 (0.24) | -86.284 (0.23)
years of education 114.306 (8.99) | 113.670 (8.66) | 113.015 (8.56)
female -693.690 (7.78) | -694.140 (7.75) | -694.061 (7.50)
standard error (o,) 659.722 (25.26) | 668.309 (24.56) | 685.284 (23.81)
ozer probability
constant 2.716 (3.92) 2.832 (3.95) 3.269 (4.25)
# of yrs in program -0.357 (9.64) -0.349 (9.64) -0.363 (9.42)
log(age) -1.394 (5.47) -1.409 (5.32) -1.492 (5.37)
log(work experience) 0.184 (1.79) 0.207 (1.93) 0.207 (1.87)
years of education 0.028 (2.42) 0.019 (1.61) 0.014 (1.09)
female -0.100 (1.50) -0.063 (0.94) -0.053 (0.75)
disutility of working
dicculties with:
- basic motion 83.281 (2.96) 66.100 (2.61)
- hand/..nger 283.223 (3.61) | 258.732 (3.44)
. Other then hand/.nger -3.134 (023) | -19.581 (1.50)
or basic motion
medium good health 81.245 (0.83)
medium bad health 283.947 (3.39)
bad health 497.520 (3.97)
% disabled 3.033 (5.96)
log likelihood (LL) | -3503.77 | -3494.67 | -3487.78 |

Table 16. Health variables in the disutility of working (T-statistics in parenthe-
sis).

5.4 Health variables in both the job ocer probability and
wage orer

Finally, when we include the health variables in both the wage and job ozer

probability equations (Table 17), the disutility of working disappears and we

end up with our speci..cation that will be the basis for analyzing the exects of
our proposed changes to the disability program.
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O means
constant 441.188  (0.41)
log(work experience) 310.571  (2.21) 2.926
log(age) -70.657  (0.18) 3.704
years of education 98.715  (7.09) 11.376
female -631.343  (6.95) 0.460
dicculties with:
- basic motion 5477  (0.18) 2.743
- hand/..nger 16.591  (0.15) 0.364
 other then hand/..nger | 15437 (1.05) |  8.005

or basic motion
medium good health 53.352  (0.47) 0.296
medium bad health 23.965 (0.18) 0.293
bad health 13.537  (0.09) 0.307
standard error (c,) 656.140 (23.94)
constant 2.306  (3.47)
# of yrs in program -0.273  (7.41)
log(age) -1.284  (5.49) 3.704
log(work experience) 0.242  (2.67) 2.926
years of education 0.016  (1.44) 11.376
female -0.136  (2.21) 0.460
dicculties with:
- basic motion -0.015 (0.82) 2.743
- hand/..nger -0.168  (3.13) 0.364
 other then hand/.nger | 4005 (093) |  8.005
or basic motion

complaints expected to 7 -0.030  (0.30) 0.137
complaints expected to | 0.407 (6.22) 0.253
medium good health -0.078  (0.85) 0.296
medium bad health -0.308  (3.20) 0.293
bad health -0.476  (4.47) 0.307
constant 6.872  (0.07)
log likelihood (LL) | -3445.56

Table 17. Health variables in both the wage orer and the job omer probability
( T-statistics in parenthesis).
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5.5 Assessment of model ..t

In order to get an insight in how far our model is able to capture the observed
reality we computed the predicted wage for each individual based on the pa-
rameter estimates from table 17. When we plot each pair of predicted oxered
wage and the last earned wage we ..nd that our predicted wages mimic the indi-
vidual’s last earned wages (..gure 5). The straight line represents the 45 degree
line.

Scatter plot of predicted wages
against last earned wages
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3000 -
3500

Predicted Wages

Figure 5. Scatter plot of predicted wages against last earned wages.

Although it is interesting to compare these predicted ocered wages to the
last earned wages, the accurate assessment of model ..t is obtained by comparing
the predicted oxered wages to the actual accepted wages for those individuals
who resumed work. This is done in ..gure 6. As is clear from the scatterplot,
the model does quite a decent job in predicting the accepted wages, although
this does not hold for the extremely low or high end wages. If the model would
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perfectly predict accepted wages the resulting scatterplot would be a 45 degree
line.

Scatter plot of predicted versus
accepted wages
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Figure 6. Scatter plot of predicted vs. actual accepted wages.

Besides the graphical assessment of the ability of the model to predict the
accepted wages, we can also compute the standard measure of model ..t, the
R2. Using only those individuals who return to work, we ..nd an R? of 0.353.
When we calculate the R? for the digerent speci..cations in tables 13 through
17 we ..nd only slightly lower scores, ranging from 0.318 through 0.339.

Another assessment of the performance of the model is to compare the em-
pirically observed hazard with the one implied by the model. We do so by
comparing the actual fraction of people returning to work in any given period
by their average predicted probability of returning to work in that period based
on the parameter estimates in table 17. For each individual we can compute
this probability of returning to work in any given period since we can integrate
the wage owzer distribution over the applicable, individual speci..c, and time
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varying, set of acceptable wages we compute when solving the model. This will
give us the probability of accepting an orer, conditional on receiving an ozer.
When we then multiply this by the probability of receiving an ozer we obtain
the model implied hazard, i.e. the probability of returning to work conditional
on not having done so prior to this point.

Observed hazard vs model implied hazard
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months

Figure 7. Model implied vs. actual observed hazard rates.

Contrary to a classic job search model we do not have a reservation wage
that determines if a wage ocer will be accepted or rejected. Instead, we have a
set of acceptable wages that can be expressed as eight or less disjoint intervals.
For each period, and for each individual, we can compute the expected accepted
wage by integrating the wage ozer distribution over the applicable set of accept-
able wages. Figure 8 displays the kernel density estimates of the distribution
of expected accepted wages at three dicerent points in time: at the start of
enrollment in the disability program, one year after entering the program and
.nally 2% years after entering the program. Similar to observing reservation
wages decline over time, we observe the distribution of expected accepted wages
shifting to the left.
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Figure 8. Kernel density estimates of the expected accepted wage.
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6 Evaluating modi...cations to the disability pro-
gram
One of the advantages of the behavioral model is that it allows us to analyze

what would happen if we were to make any changes to the disability program.
We limit ourselves to four scenarios, being

I:  Reducing the bene..ts when not employed by 25 %
Il: Increasing the bene..ts when not employed by 25 %
I11:  Limiting the duration of the high unemployment bene..ts to 6 months

IV: Eliminating the disability program by replacing it with the
unemployment program

We make the distinction between increasing and reducing bene..ts since they
do not have equal impacts, as we will see later. Figure 9 plots the average
probability of accepting an ozer, conditional on receiving an ozer, over time
and for each of the four scenarios. For each individual we can compute his
probability of accepting an ozer by integrating the wage oxer distribution over
the applicable, individual speci..c, and time varying, set of acceptable wages.
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Average probability of accepting an offer
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Figure 9. Average job acceptance probabilities.

The solid line is the average probability of accepting an ozer implied by the
estimated coecients in table 17 and serves as a point of reference. The aver-
age acceptance probability is high, around 90% at the start of enrollment, and
increases to around 95% over time. This increase is a dicerent representation of
the same dynamics as was displayed in ..gure 8 by the shift in the distribution
of expected accepted wages over time. Eliminating the disability program (1V)
will lower the average probability of accepting an omer. The reason why the
acceptance probability declines when we eliminate the disability program can
be best explained by using the ..gures 3 and 4. As a reminder, the fat jagged
line represents the total income from work and disability bene..ts at dicerent
wage levels. The utility of not working can be represented by a horizontal line in
the same graph. We accept those wages for which the fat jagged line lies above
that level. As a result, when we eliminate the disability program altogether, we
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also eliminate the attractiveness of low paying jobs because the fat jagged line
would collapse to the 45 degree line. The exect of bene..ts on the work decision
is not easily captured in one parameter. When we increase the bene..ts from
disability and unemployment when not working by 25 % (II), we reduce the
average probability of accepting an ozer. Conversely, a reduction of 25 % (1)
leads to an increase in the average probability, albeit this esect is much weaker.
This is due to the fact that the acceptance probability is already high as it is.
With the job orer probability unacected, the observed responses to changes in
the level of bene..ts imply that higher bene..ts are associated with lower hazard
rates. Combining the exects of the proposed changes to the disability program
on the probability of accepting an ozer with the probability of receiving an of-
fer, we can compare the implied hazard functions resulting from these changes.
This is done in ..gure 10. We ..nd a negligible exect of limiting the duration of
the high unemployment bene..ts to six months. When we reduce the bene..ts
we do increase the hazard rate but the increase only seems to be of importance
in the ..rst year or so. This holds much less for the other changes, the increase
in bene..ts and the elimination of the disability program. Both changes lower
the hazard rate considerably and approximately in an equal fashion. However,
the underlying mechanics are very dicerent. In terms of the equations to solve
the model, the increase in the bene..ts increases the right-hand-side of the in-
equality. This, in terms of ..gures 3 and 4, raises the imaginary horizontal line,
thereby reducing the attractiveness of all jobs and contracting the intervals of
acceptable wages across the board. In contrast, eliminating the disability pro-
gram collapses the jagged total income line in ..gures 3 and 4 to the 45 degree
line, thereby eliminating only the attractiveness of the relatively low paying
jobs.
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Hazard functions
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Figure 10. Model implied hazard rates over time.

When proposing policies to reduce the rolls of the disability program, those
who are in the program will pay a price. One element of this price is captured
by the accepted wages. Lowering bene...ts will result in more people returning to
work, and faster, but they do so by accepting lower wages. When we calculate
the expected accepted wage for each individual at each period and then take
the average over all individuals for each period, we obtain the mean expected
accepted wage pro..les over time, for each of our four alternatives. We ..nd that
reducing the bene..ts by 25 % leads to a reduction in the mean expected accepted
wage of roughly DF. 40, or about 2%, at the start of enroliment. Over time, the
pro..le of the mean expected accepted wage approaches the original benchmark
pro..le. On the other hand, eliminating the disability program, or increasing
the bene..ts by 25%, leads to an increase in the mean expected accepted wage
of roughly D. 175, or about 9%, at the start of enrollment in the program.
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Figure 11. Model implied mean expected accepted wages.
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7 Concluding remarks

Perhaps surprisingly, the Dutch disability program is quite dynamic. Approx-
imately one third of the people entering the program return to work at some
point during the time span of the data (Nov.1991 - May 1994). One thing to
keep in mind is that disability only applies to a loss in earning capacity and is
dizerent from the common everyday meaning. This leads to people entering the
disability program who are still very much capable of doing some type of work.
It is no surprise then to see people actually returning to work. Overall we ..nd
that health status variables do not play a signi..cant role in the wage ozer, but
they do matter for the disutility of working and the probability of obtaining
an ozer. Unfortunately, our model can not distinguish between a reduction in
the job owmer probability due to a reluctance of employers to hire individuals
with unfavorable health characteristics and a reduction due to a lower search
intensity of people with unfavorable health characteristics. We ..nd that worse
overall health is associated with smaller probabilities of returning to work and
that the reverse holds for increasing levels of education and work experience.
Eliminating the disability program by transferring everyone to the unemploy-
ment program results in fewer people returning to work. This is due to the
fact that the disability program allows for a supplemental bene..t on top of the
earnings from wages in case this wage is su¢ciently low. The higher the level
of disability, the more low paying jobs are desirable. When we eliminate the
disability program, we also eliminate the attractiveness of these low paying jobs.
Increasing the bene..ts when not working by 25 % has a similar ecect on the
labor supply of people enrolled in the disability program. This is not caused
by the loss of the wage subsidy for low paying jobs as was the case with the
elimination of the disability program, but due to an increase in the value of stay-
ing at home. Reducing the bene..ts increases the number of people returning to
work by increasing their set of acceptable wages. We ..nd that a reduction in the
bene...ts of 25 % leads to a reduction of 2 % in the mean expected accepted wage
at the start of enrollment in the disability program. In contrast, an increase in
the bene..ts level of 25 % leads to a 9 % increase of the mean expected accepted
wage. In summary, reducing bene..ts as a measure to increase the incidence of
people returning to work is not very exective since the probability of accepting
a job is already very high. The opposite, increasing the bene..ts, will lead to a
sharp drop in the number of people returning to work, as will an elimination
of the disability program. Policies designed to increase the number of people
returning to work should therefore be aimed at increasing the probability of
obtaining an oxzer, rather than look to increase the acceptance probability.
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8 Appendix

The set of acceptable wages in period t can always be expressed as a collection
of eight or less disjoint intervals. To do so let RHS; be the right-hand side in
the work decision equation for period t. Again, |; is the fraction of the last
earned wage (lew) one gets depending on which of the eight dizerent disability
brackets one is in (Table 10).

D}llow = max ([RHS; — min(l;,ls) * min(lew, maxwage)] , 0)

D}high = 0.2 * lew

D?low = max ([RHS; — min(l;,l7) * min(lew, maxwage)] , 0.2 * lew)
D?high = 0.35 x lew

D}low = max ([RHS; — min(l;,ls) * min(lew, maxwage)] , 0.35 x lew)
D3high = 0.45 x lew

D}low = max ([RHS; — min(l},l5) * min(lew, maxwage)] , 0.45 x lew)
D}high = 0.55 x lew

D?low = max ([RHS; — min(l},l4) * min(lew, maxwage)] , 0.55 x lew)
D}high = 0.65 x lew

Dflow = max ([RHS; — min(l;,l3) * min(lew, maxwage)] , 0.65 * lew)
DShigh = 0.75 x lew

Dllow = max ([RHS; — min(l;, l2) * min(lew, maxwage)] , 0.75 x lew)
D! high = 0.85 x lew

Dflow = max ([RHS; — min(l}, 1) * min(lew, maxwage)] , 0.85 x lew)

D8high =
and
S = [Dtlow, D}high) | J [Dilow, DZhigh] | ). oovvvvvvvveenns U [Df1ow, Dfhigh]
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