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Abstract

We propose a strategy for assessing how the inflow to the disability insurance program
has been governed over time. We analyze the ex-ante health of individuals entering the
program, compared to individuals not entering the program in the same year, by using
ex-post mortality. Applying the strategy to Sweden, we find large variation in the relative
health of new beneficiaries compared to non-beneficiaries over time. Some of the fluctu-
ations correspond well to formal changes to screening stringency. However, we also find
large variation in health during periods when no changes to formal eligibility criteria have
been pursued.
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1 Introduction

The disability insurance program has become one of the largest income maintenance pro-
grams in modern welfare states.! Autor (2011) shows that, in the U.S., the share of
25-64 year-olds receiving benefits from the Social Security Disability Insurance (SSDI)
increased from 2.3 to 4.6 percent between 1989 and 2009, and the SSDI Trust Fund is
projected to be exhausted between 2015 and 2018. Sweden has also experienced large
growth in disability benefits recipiency. As shown in Figure 1, the share of 30-64 year
olds receiving disability benefits increased from 8 to 12 percent between 1985 and 2008,
but the fluctuations in the entry rate were large. The reasons for the large fluctuations
over time are not fully understood. Some of the changes during the 1990s coincided
with changes to formal eligibility rules, but the large increase during the early 2000s and
the subsequent decline since the mid 2000s cannot be attributed to any formal program
changes. According to OECD (2009), the decline can be attributed to a gradual improve-
ment in the way existing regulations were being implemented, following the restructuring

of the Social Insurance Agency from 21 regional offices to one central authority in 2005.
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Figure 1: The share of individuals receiving disability benefits and the disability benefit entry
rate in ages 30—64 in Sweden, 1985-2008

ISee, e.g., Wise (2012) for a detailed description of disability insurance programs in several developed
countries.
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Policy makers have two main instruments for governing the inflow to the disability
insurance program. Program generosity affects the attractiveness of the program and can
be modified through changes in the compensation level or the cap on benefits. Program
availability affects the likelihood of being awarded benefits and depends on screening
stringency, which includes formal eligibility criteria as well as the implementation of pro-
gram rules. While eligibility criteria are easily modified at the political level, the control
of the implementation process is likely to be imperfect. Caseworker discretion and inter-
nal processes at the Social Insurance Agency are important in the eligibility determination
process but are difficult for the insurance provider to monitor. Because of variation in im-
plementation over time, the control of program inflow may change also during periods
when no reforms at the political level are being pursued.

Empirical studies focusing on labor market effects of compensation levels and/or
screening stringency have generally come to the conclusion that both policy instruments
are important. However, the magnitude of the estimated effects varies to a large extent.?
A potential reason for the observed differences across time and countries is that the ef-
fects of changes in stringency can depend on the compensation level and, similarly, can
the impact of changes in the compensation level depend on the current level of screening
stringency. It is, therefore, important to be cognizant of both formal rules as well as their
implementation to get a full understanding of why the magnitude of labor market effects
induced by disability insurance reforms differ.

A key question in this context is whether fluctuations in the inflow to the disability in-
surance program can be explained by changes in the underlying health of the population,
or whether they are due to changes in the control of program inflow. In this paper we pro-
pose a strategy for assessing how the inflow to the disability insurance program has been
governed over time, by comparing the health of individuals admitted to the program to
the health of individuals not admitted. Health, however, is difficult to measure. Self-rated
health measures are subjective and likely to suffer from measurement error. Furthermore,

self-rated health tends to be endogenous to labor supply choices, in the sense that indi-

2See Kruger and Meyer (2002) for a review of several studies.
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viduals receiving disability benefits are more prone to report an impaired work capacity.’
An objective measure of health that is accurately measured through population censuses
and is difficult to fake is mortality. Information about mortality is also available in many
countries and for long time periods, which facilitates comparisons across countries and
over time. The immediate mortality of new disability beneficiaries is certainly low and
not very informative. However, we analyze the ex-ante health of individuals entering the
program, compared to individuals not entering the program in the same year, by using
the ex-post mortality from all years in which the individuals are observed in the future.
This approach allows us to control for changes in the underlying health when estimating
fluctuations in program entry.

To structure the analysis, we also provide a stylized theoretical model of the appli-
cation decision to the disability insurance program. We focus on screening stringency
as a key determinant of program inflow. A potential indicator of screening stringency
is the denial rate. Since Parsons (1991), however, it is well known that initial eligibil-
ity determination is an important self-screening mechanism. His results suggest that a
10 percent increase in the initial denial rate induced a 4 percent decrease in application
rates after 2 years. Halpern and Hausman (1986) show that the probability of acceptance
has a significant effect on the probability of applying for disability benefits. The denial
rate is therefore an imperfect measure for studying the development of screening strin-
gency over time. Also in our model we show that the composition of the applicant pool
changes with screening stringency, and the effect of stringency on the denial rate is there-
fore undetermined. Going further, we show that the relative health of benefit applicants
to non-applicants improves with a reduction in stringency.

The empirical analysis is performed using duration analysis, in which the differen-
tial development of health across cohorts is accounted for by estimating cohort-specific
baseline mortality hazards. We apply the proposed strategy to the disability insurance
program in Sweden, and study the development in general as well as across population
groups. We find that changes in the mortality ratio of new disability beneficiaries com-

pared to non-beneficiaries correspond well to the fluctuations in the disability benefit entry

3See, €. g., Burkhauser, Daly, Houtenville and Nargis (2002).
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rate over time. This suggests that the variation in program inflow cannot be accounted for
by changes in the underlying health of the population. Changes to formal eligibility cri-
teria are indeed reflected in the mortality ratio. Perhaps more interestingly, we also find
fluctuations in the mortality ratio of new beneficiaries compared to non-beneficiaries dur-
ing periods of no formal program changes. This suggests that also informal changes of
the health assessment have impacted the inflow to the disability insurance program.

The association between population health and disability insurance recipiency has
previously been assessed in Wise (2012). This paper provides a more formal framework
for analyzing how program entry has been governed, after accounting for health changes.
Our strategy captures the development of screening stringency due to changes in formal
eligibility criteria as well as in implementation. The latter aspect has been difficult to
assess in previous studies. Also other factors may affect the relative health of new disabil-
ity beneficiaries compared to non-beneficiaries. As discussed above, program generosity
is a different policy instrument for governing program inflow, but there are no changes
in the benefit level during the studied period. The attractiveness of outside options may
also be important for the application decision. The impact of labor market factors will
be included in the estimates, and our measure can be taken as to capture the ability of
the disability insurance program to withstand the influence of outside forces. A simple
analysis suggests that the correlation between our estimate and a set of factors related to
the attractiveness of outside options is weak. This suggests that our measure primarily
captures changes in screening stringency.

Screening stringency has been recognized as one of the most important determinants
of the growth of the disability insurance program.* Previous studies have mainly ana-
lyzed the effects of known changes to screening stringency, affecting the eligibility cri-
teria or the implementation of program rules, and have to a large extent concluded that
such changes are important for program growth. To our knowledge this is the first paper
that studies changes in screening stringency over time. Several studies have analyzed the
effects of changes to formal eligibility criteria. Autor and Duggan (2003) use the 1984 lib-

eralization of the disability determination process in the U.S. together with an unforeseen

4See, e.g., Bound and Burkhauser (1999) and Duggan and Imberman (2009).
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increase in the effective replacement rate and declined demand for less skilled workers,
and find a substantial impact of these forces on labor force participation of high school
dropouts. Karlstrom, Palme and Svensson (2008) study the removal of looser eligibility
criteria for workers aged 60 to 64 in Sweden in 1997, and find no effect on employment
but a spillover effect to other social insurance programs. Staubli (2011) analyzes the ef-
fect of tightened eligibility criteria for men above a certain age in Austria in 1996. He
finds a substantial decline in disability enrollment and an increase in employment, but
also spillover effects into the unemployment and sickness insurance programs.

Other studies have exploited variation in the strictness of the eligibility screening pro-
cess. Gruber and Kubik (1997) use the disability funding crisis in the U.S. in the late
1970s, which induced a sharp increase in initial denial rates. Exploiting variation across
U.S. states, they find that stricter screening significantly increased labor force participa-
tion among older men. De Jong, Lindeboom and van der Klaauw (2011) use a large-scale
experiment in the Netherlands in which caseworkers in certain regions were instructed to
increase the screening of disability benefit applications. They find a reduction in long-
term sickness absence and disability insurance applications from stricter screening, with-
out negative spillover effects on the utilization of the unemployment insurance.

The paper proceeds as follows. Section 2 presents the theoretical model of the ap-
plication decision to the disability insurance program. Section 3 discusses the empirical
strategy and the data. Section 4 describes the Swedish disability insurance system and

presents the estimation results. Section 5 concludes the paper.

2 The model

In this section we present a stylized model of an individual’s application decision to the
disability insurance program. We focus on screening stringency as a key determinant of
program inflow. In the model, an individual decides whether to apply for disability ben-
efits or whether to continue working. If the individual applies and the individual’s health
is lower than the disability benefit threshold, the individual receives disability benefits. If

the application is rejected, the individual is assumed to return to employment. There is an
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application cost which is increasing in the individual’s wage.
Let m;; be the disability benefit threshold that individual i faces at calendar time ¢.

This threshold can be expressed as
M = my + Wi,

where m; is the average disability benefit threshold at time ¢ and p;; is an idiosyncratic er-
ror term, with zero mean, a cumulative distribution function F(-) and a probability density
function f(-). The average disability benefit threshold, m,, is known by the individual.

When the individual applies for disability benefits, the caseworker can observe the
individual’s health, 4;;. If the health is below the disability benefit threshold the individual
faces, mj;, then the individual is awarded disability benefits. Hence,

DAC . 1 if hil‘ —my < Ui

1

0 if hy—m >y,

where Dl-A}C is an indicator of individual i’s application for disability benefits at time ¢
being accepted.

The expected value from applying for disability benefits is given by
VAP (hig,my, wie) = p(hin,mg ) VA€ (hig,wig) + (1= p(hie,m )] VR (i, wie) — C(wir)

where VAC() is the value of the application for disability benefits being accepted, V/(.)

is the value of the application being rejected, C(+) is the application cost and
P(hiz,mt) = Pr(hit —nm; < .Uit) =1 —F(hit _mt)7

is the probability of the application being accepted. It follows that

ap(himmt)

ahit = _f(hit — m[) <0

ph(hitamt) =
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and
3P(hit, mt)
amt

pm(hit»mt) = = f(hit _ml) > 0.

That is, the probability of obtaining disability benefits is decreasing in health and increas-
ing in the average disability benefit threshold.

The value of an accepted application for disability benefits, VAC

, 1s a function of the
individual’s health, A;;, and the wage, w;;. The individual’s consumption, when receiving
disability benefits, is given by dw;;, where 0 is the compensation rate. The other source of
utility is the individual’s health, 4;. The value of receiving disability benefits is therefore
increasing in all arguments.

The value of a rejected application for disability benefits, V*/, is a function of the
health, h;;, and the wage, w;;. Health generates utility and V*/ is therefore increasing in
hi;. We assume that the individual returns to employment when being denied disability
benefits. The value of being denied disability benefits is therefore increasing in the wage.

The application cost is increasing in the wage. This reflects the fact that in order to
apply for disability benefits, for example in the U.S., the applicant has to leave his or her
current employment and forego wage earnings. In Sweden, many individuals are on sick-

leave when applying for disability benefits, which is more costly for high income earners.

Hence,
dC(wy)

CW(Wil) = aw.t

> 0.

We can now determine when it is optimal for the individual to apply for disability
benefits. The individual applies for disability benefits if the difference between the value

of applying and the value of working is positive, i.e., if
A(hig,me, wie) = VA (hig,my wie) = VO (i, wir) > 0,

where the value of working is increasing in both health and wage.

We assume that in the worst health state it is optimal for the individual to apply for
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disability benefits while in the best health state it is optimal to work.”> Defining / as the

lowest and £ as the highest possible health state, we can express these assumptions as
A(h,m,wir) >0 and  A(h,my,wy) <O. (1)

In order to show that there exists only one level of health for which the individual
is indifferent between applying for disability benefits and working, we are interested in

how the difference between the value of applying and the value of working changes with

health

aA(hit , My, Wil)

BT =pn(hir,my) [VAC(him wir) = V® (hy, Wit)}
73

+ p(hir,m;) [V;?C(hihwit) — V]fu(hihwit)}

VR (b, wi) = VO (hig, wir).

In order to determine the sign of this derivative, we need to make two assumptions.
The first one states that the value of an accepted application for disability benefits is larger

than the value of a rejected application,
VA (hig, wie) > VR (b, wi). )
The other assumption concerns the marginal utility of health. We assume that
Vi€ (hig,wie) < VR (hig, wi) < VYO (hig, wie). 3)

In other words, a marginal increase in health is least valuable for an individual receiving
disability benefits and it is most valuable for a working individual.

These two assumptions together with the fact that p;(-) < 0 allow us to determine that

SThis assumption is not very restrictive and can be motivated by a disutility of working which is decreasing
in health. In other words, a healthy individual has a low disutility of working as well as a low probability of
receiving disability benefits. This makes working more attractive than applying for disability benefits. An
individual in bad health, on the other hand, faces a large disutility of working while at the same time having
a high probability of applying successfully, which makes applying for disability benefits more attractive
than working.
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the difference between the value of applying and the value of working is decreasing in

health, i.e.,
aA(hit , My, Wit)
—=<0.
Ihjs =
Assumptions (1)—(3) guarantee the existence of a health level below which it is opti-
mal to apply for disability benefits and above which it is optimal to continue working. Let

us define this health cut-off  level as hCO (my, wy), where

A(hCO (m;,wi),m;,wi;) = 0. The application decision can then be formalized as follows

1 if Ry < BCO (my,wyp)

0 if hi;ZhCO(mz;Wit)7

Dy =

1

where D’i‘}P is an indicator of individual i applying for disability benefits at time 7.

In order to analyze how the composition of the applicant pool changes when strin-
gency changes, we need to know how this cut-off level changes with the average disabil-
ity benefit threshold, m;. To determine this we compute how a change in m; affects the

difference between the value of applying and the value of working. We get that

aA(hinmt, Wit)

L pun (i) VA (i wie) =V (i wir)| >0,
t

because of py,(-) > 0 and assumption (2). In other words, the difference between the value
of applying and the value of working is increasing in m;.

As illustrated in Figure 2, a reduction in stringency, i.e., an increase from m, to mj,
pushes the difference between the value of applying for disability benefits and the value of
working upwards, from A(h;,m;) to A(h;,m,). This implies that the health cut-off level

increases from 79 (m;) to h“C(m)). We therefore know that

9hCO (m[ 5 Wi[)

om > 0. 4)

As can be seen in Figure 2, the pool of disability benefit applicants increases from all
individuals whose health falls in the interval [, h“C(m,)] to all individuals with objective

health in [2,h“C(m})]. In other words, when stringency decreases, it becomes more at-
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\ ]/,lil‘
‘ A(hil ) m;‘7 Wil‘)

A(hil , My, Wit)

h

Figure 2: Change of the health cut-off as stringency decreases

tractive to apply for disability benefits and individuals who were previously too healthy
to apply find it now worthwhile doing so. The average health among applicants therefore
increases when stringency decreases.® However, since the sickest non-applicants are now
applying for benefits, the average health among non-applicants increases as well when
stringency decreases. How the relative health of applicants compared to non-applicants
changes when stringency decreases is therefore not clear. In reality, however, applicants
constitute at most 1.6% of the population. Therefore, it can be argued that the sickest non-
applicants becoming the healthiest applicants has virtually no effect on the large group of
non-applicants while the inflow of those individuals to the relatively small group of ap-
plicants increases the average health of the applicants group. Similarly, we can argue that
the fact that some applicants will be denied benefits and become non-beneficiaries has
only a negligible effect and that therefore the relative health of beneficiaries compared to
non-beneficiaries increases when stringency decreases.

In the above description, we focused on the relation between screening stringency and
the health of disability benefit applicants. The result that we derived can be obtained also
by changing other parameters of the model. The implications of this for the results in this

paper are further discussed in Section 4.3.

®This change resembles the results of Parsons (1991) who shows that the composition of disability benefit
applicants depends, among other things, on the stringency of the screening process. However, he considers
only two health classes, disabled and able.
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3  Empirical strategy

3.1 Estimation

To study how the inflow to the disability insurance has been governed over time, we are
interested in the relative health of new disability beneficiaries to non-beneficiaries. We
analyze the ex-ante health of individuals entering the program, compared to individuals
not entering the program in the same year, by using the ex-post mortality from all years in
which the individuals are observed in the future. The strategy is employed using duration
analysis. We assume that, under constant control of program inflow, the mortality of
new disability beneficiaries at each age is proportionally related to the mortality of non-
7

beneficiaries.

We estimate the Cox proportional hazard model
Aic(a) = ge(a)exp(BiDir(a)), i=1,..,n, t=1,...T, (5)

where A;.(a) is the mortality hazard of individual i in cohort ¢ at age a and g.(a) is
the baseline hazard of cohort ¢. Dj(a) is a step function that takes the value one after
individual i begins receiving disability benefits at age a in year ¢, else zero. Hence, t
indicates the year in which the individual enters the disability insurance program. For an
individual who is not receiving disability benefits during the studied time period, Dj;(a) is
zero for all ages. The estimated coefficient exp(f3;) is the mortality ratio of new disability
beneficiaries compared to non-beneficiaries in year r. We have that exp(f;) > 1 if the
mortality of disability insurance beneficiaries is larger than the general mortality at each
age. Standard errors are estimated by clustering by birth cohort.

The cohort-specific baseline hazard captures changes in the mortality hazard across
cohorts that may occur due to, for example, the expansion of education, changes in nu-

trition or advances within the health care system. Another reason to stratify the baseline

"We could assume a specific form of the underlying distribution of longevity and perform the analysis within
a full maximum likelihood framework. For a number of known longevity distributions this assumption is
the same as assuming that there is a constant difference in the mean log longevity between the two groups.
This will, e.g., be the case when longevity follows the Weibull and the exponential distribution. Thus
the proportionality assumption allows us to estimate the mortality ratio without completely specifying the
longevity distribution.

IFAU - Screening stringency in the disability insurance program 13



hazard by cohort is to solve the problem of length-bias sampling that comes from the fact
that we observe different cohorts during different ages. Identification of f; comes from
the within cohort comparison of mortality hazards at age a for those who are awarded dis-
ability benefits at calendar time ¢t compared to those who have not yet obtained disability
benefits. The individuals in the comparison group may, however, begin receiving disabil-
ity benefits later if eligible then. Since individuals are no longer eligible for disability
benefits above age 64, we censor the observations above this age.’

The development of the mortality ratio over time indicates how the inflow to the dis-
ability insurance program has been governed. A constant mortality ratio suggests that the
inflow has been governed in a similar way over time and that the variations in the inflow
can be attributed to changes in the underlying health of the population. Large variations in
the mortality ratio over time, on the other hand, suggest that the control of the inflow has
varied. A high mortality ratio suggests a stricter control and a low mortality ratio suggests
a looser control of the inflow to the disability insurance program.

Several of the reforms to formal eligibility criteria have concerned the age group 60—
64. Differences in the inflow to the disability insurance program have also been noted
between men and women and in different regions in Sweden. Therefore, we are also
interested in the control of program inflow across these groups. We study how program

inflow has been governed across age groups by estimating the model

Aic(a) = ge(a)exp(BiDis(a) + 6Dy (a)l(a; =a)), i=1,..,n, t=1,..T, (6)

where the coefficients exp(6,) are the mortality ratios of new beneficiaries to non-benefici-
aries in age group a at time ¢ compared to the mortality ratio in other age groups.
To analyze the development across gender and region of residence, we assume a

proportional health at each age a in the different populations p. We then have that

8The reason is that we do not know if an individual aged, say, 66 would still have remained in the control
group. Had the eligible age been 66 years, his or her health could have been such that he/she instead would
have received disability benefits if applying. Keeping individuals in the control group after the age of 64
could lead to an attenuation of the estimate. However, when we include data above age 64 in the analysis,
the patterns of the results are similar.
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gc(a,p=2)=gc(a,p=1)exp(dy), which gives the proportional hazard model

Aic(a) = gc(a)exp(8ol (pi = 2) + BiDi(a) + 6] Dyt (a)I(pi = 2)), (7

where the coefficients exp(8/) are the mortality ratios of new disability beneficiaries to
non-beneficiaries in one population group at time ¢t compared to the mortality ratio in
the other population group. The difference in mortality in general across the groups is
captured by the parameter d). Regarding region of residence, we divide Sweden into
the Stockholm region, the northern region Norrland, the middle region Svealand (exclud-
ing Stockholm) and the southern region Gotaland. We use Stockholm as the benchmark
and simultaneously estimate the mortality ratio of new beneficiaries compared to non-
beneficiaries in Gotaland, Svealand and Norrland compared to Stockholm by including
main effects and interaction terms for each region except for Stockholm.

One potential criticism against the empirical strategy is that mortality is a bad measure
of individual health. Mortality can be argued to capture a different margin of health than
work capacity.” Furthermore, the development of mortality over time is likely to reflect
advances within the health care system rather than the general health of the population.
The strategy proposed here, however, requires only that there is indeed a relationship be-
tween the current health of the population and the subsequent average mortality. Health
does not need to affect mortality immediately after admittance to the disability insurance
program, but only at some point in the future. In addition, the strategy employs a within
cohort comparison of mortality, and thus allows for advances within the health care sys-
tem.

Another concern is that admittance to the disability insurance program may have a di-
rect effect on health. This is not a concern for the results derived in the theoretical section,
where health refers to the health status at the time of admittance. In the empirical strategy,

however, we use ex-post mortality as a measure of ex-ante health and if there is a direct

There are examples of using mortality as a measure of work capacity in the literature. E.g., Milligan and
Wise (2012).
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effect of disability insurance recipiency on health, this may affect our estimates. The di-
rection of such an effect is not clear, however. Kuhn, Wuellrich and Zweimiiller (2010)
find a significant increase in mortality from early retirement for male blue-collar work-
ers in Austria, but no effect for females. Coe and Lindeboom (2008) find no detrimental
effects of early retirement on health and, if anything, a slight short-term improvement.

Moore (2012) finds positive health effects for a subgroup of DI beneficiaries.

3.2 Data

We use data covering all individuals in Sweden aged 30—-64 from 1985 to 2008. The data
originates from administrative records, collected and maintained by Statistics Sweden.
For each individual, we observe birth year, gender and county of residence. We also
have access to detailed spell data on the collection of disability benefits, provided by
the Swedish Social Insurance Agency. For each year, we record if the individual receives
disability benefits and whether it is the entry year to the program. Most individuals remain
in the disability insurance program until retirement, once they enter. For individuals with
multiple benefit spells, the first year of benefit collection is regarded as the entry year to
the program.!® Since the data is based on disability benefit payments, there might be a
slight delay of the first payment compared to the decision to award benefits. Finally, we
add information about mortality, provided by the National Board of Health and Welfare.
Mortality is measured until 2010 or until the year the individual turns 64.

The sample used for estimation consists of individuals aged 30-64 between 1985 and
2008 who are not already receiving disability benefits during the first year in which they
are observed. This includes individuals who are observed from the beginning of the sam-
ple period, in 1985, and are not already receiving disability benefits at that time, as well
as individuals entering the sample by turning 30 during 1986-2008 and not already re-
ceiving disability benefits at that age. The sampling strategy implies that different cohorts
will be observed for different periods of time and at different ages. This problem of length
bias sampling is solved by stratifying the baseline hazard by cohort in the Cox regression

model. In total, the sample consists of about 100 million observations.

10This simplification leads to only 2.4 percent of the registrations of program participation not corresponding
to the data.
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4  An application to Sweden

4.1 The Swedish disability insurance system

The Swedish disability insurance program replaces foregone earnings due to a lasting re-
duced working capacity for workers aged 19-64. The basis in the eligibility determination
process is a clear relationship between medical causes and the reduction in working ca-
pacity. During certain time periods and for certain groups of workers consideration could
also be given to the individual’s labor market situation. From 1972 to October 1991, indi-
viduals aged 60 to 64 could be granted disability benefits for pure labor market reasons,
without a health assessment, if they were still unemployed when reaching the time limit in
the unemployment insurance. From 1970 to January 1997, special rules for workers aged
60 to 64 further implied less strict health assessments, no test of employability and lower
requirements for changing occupation or area of residence in order to find work. During
the same time period, workers of all ages could be granted disability benefits for labor
market reasons and health reasons combined, if they suffered from a reduced working
capacity for medical reasons and had been unemployed for 1-2 years.

Since 1997, individual job opportunities should not be taken into account in the el-
igibility determination for disability benefits. In 2003, the disability insurance program
was moved from the public pension system to the social insurance system as part of a
public pension reform, but the formal eligibility criteria were unchanged. In 2005, the 21
regional offices of the Social Insurance Agency were integrated into one central author-
ity. In the same year, the reassessment of eligibility for disability beneficiaries became
stricter. In July 2008, the eligibility criteria to the program were substantially tightened.

Disability benefits can be granted part-time or full-time, depending on the extent of
the work impairment. The compensation rate is 64 percent of the assumed income, up to a
ceiling. The level of benefits has remained fairly constant over time. Before 2003, benefits
were calculated according to the formula that applied to old-age pension. The average
level of compensation was, however, similar before and after 2003. Disability benefits

can be supplemented with payments from occupational insurances, covering the majority
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of Swedish workers.!! Other social insurance programs include the sickness insurance,
which replaces foregone earnings due to a temporarily reduced working capacity, and the
unemployment insurance. Taking occupational insurances into account, disability benefits
compare well with the level of sickness and unemployment benefits. The re-assessment
of working capacity is also least strict in the disability insurance program, making it a

desirable route for individuals who want to stop working permanently.

4.2 Results

Figure 3 and Figure 4 show the development of program participation in the Swedish
disability insurance system along with the estimation results during 1986-2008. The
dotted lines show the 95 percent confidence intervals of the estimates. The vertical dashed
lines mark the reforms to formal eligibility criteria. The first vertical line indicates the
removal of eligibility for pure labor market reasons for workers aged 60 to 64 in 1991.
The second vertical line indicates the removal of the special eligibility criteria for workers
aged 60 to 64, and the removal of eligibility for labor market and health reasons combined
for workers of all ages, in 1997.

Figure 3(a) shows the entry rate to the disability insurance program in the full popu-
lation aged 30-64, and Figure 3(b) shows the estimated mortality ratio of new disability
beneficiaries to non-beneficiaries in the same group. The disability benefit entry rate has
varied considerably during the studied period, and the overall picture from the estima-
tion results is that substantial variation in program inflow remains after accounting for
changes in the underlying health of the population. The mortality ratio in Figure 3(b) is
larger than one, which confirms the expected result that new disability beneficiaries are in
worse health than non-beneficiaries. The mortality ratio has varied substantially, however,
with a mortality of awarded DI beneficiaries between 2.5 and 4.5 times higher than for

non-beneficiaries during the period under study.

'The total compensation rate, including occupational insurances, is about 80 percent for workers in the
private and local government sector and about 85 percent for workers in the central government sector, for
earnings below the ceiling. Sjogren Lindquist and Wadensjo (2007) estimate that 96 percent of Swedish
workers are covered by a collective agreement allowing for occupational insurance, and that almost all of
these workers fulfill the criteria for receiving occupational insurance. Between 60 and 80 percent of workers
claim occupational insurance when receiving disability benefits.
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Figure 3(c) shows that DI entry has been higher in the age group 60-64 compared
to 30-59. Figure 3(d) presents the estimated mortality hazard ratio of new disability
beneficiaries compared to non-beneficiaries for the age group 60—64 compared to the age
group 30-59. The relative mortality ratio below one suggests that beneficiaries in the age
group 60—64 also have been in better health than beneficiaries in the age group 30-59,
compared to non-beneficiaries of the same age. Likewise, Figure 3(e) shows that women
have been more likely than men to be awarded disability benefits throughout the period.
Figure 3(f) presents the estimated mortality hazard ratio of new disability beneficiaries
compared to non-beneficiaries for women compared to men, and the relative mortality
ratio below one also suggests that the health of new female beneficiaries typically has
been better than that of male beneficiaries, compared to non-beneficiaries in the same
gender group.'?

Figure 4(a) shows that the entry rate has been lowest in the Stockholm region and
highest in Norrland throughout the period, whereas Svealand and Goétaland have had in-
termediate entry rates. Figures 4(b), 4(c) and 4(d) present the estimated mortality hazard
ratio of new disability beneficiaries compared to non-beneficiaries for Gotaland, Svealand
and Norrland compared to Stockholm. The relative mortality ratios below one are in ac-
cordance with the higher inflow to the program in these regions compared to Stockholm.
This suggests that not only differences in the health of the population are behind the dif-
ferential inflow across regions.

The development of the estimated mortality ratio over time indicates how the inflow
to the disability insurance has been governed. The development of the disability entry
rate over time corresponds well to changes in the estimated mortality ratios in general
and across population groups. The rate of entry to the disability insurance program was
stable at a high level during the late 1980s and early 1990s. The mortality hazard of new
beneficiaries in the disability insurance program was also comparatively low, less than
three times as large as that of non-beneficiaries. Workers aged 60 to 64 could be eligible

for disability benefits for pure labor market reasons, which appears to have substantially

12Recall that we control for the relatively lower mortality of women compared to men in the population by
estimating the parameter .
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impacted how program inflow was governed. Older workers were awarded benefits almost
eight times as much as younger workers during the late 1980s, and the mortality ratio of
older compared to younger new disability beneficiaries was at the lowest level during the

period under study.
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Figure 4: Disability benefit entry rate and the estimation results by region, 1986—2008

In October 1991, the eligibility to disability benefits for pure labor market reasons for
workers aged 60 to 64 was removed. This was followed by a substantial drop in program
entry in general. The decrease was mainly driven by the age group 60—64, for which
the entry rate fell from between 6 and 7 percent between 1986 and 1992 to just above
2 percent in 1998. Women and men were similarly affected, and the drop in entry was

apparent in all four regions of Sweden. The drop in program entry is well reflected in
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an increase in the mortality ratio of new beneficiaries compared to non-beneficiaries. In
particular, the mortality ratio of older compared to younger new beneficiaries increased
dramatically following the reform, and remained at a higher level throughout the period.!3

Interestingly, the removal of pure labor market reasons for older workers in 1991 was
followed by a convergence in the relative mortality ratio of new beneficiaries compared to
non-beneficiaries across Swedish regions. During the late 1980s and the early 1990s, the
mortality ratio of new beneficiaries compared to non-beneficiaries in Gotaland, Svealand
and Norrland was significantly lower than in Stockholm. These regions also had a higher
unemployment rate and worse labor market prospects on average than the Stockholm re-
gion. After 1993, the mortality ratio converged towards the Stockholm level, in particular
for Gotaland and Svealand, and has since remained at a higher level. This suggests that
the removed possibilities of taking labor market reasons into account affected eligibil-
ity determination and reduced the differences in the health of new beneficiaries across
regions.

The next reform to formal eligibility criteria took place in 1997, when the special
eligibility criteria for workers aged 60 to 64 and the eligibility for labor market and health
reasons combined were removed. Interestingly, this reform does not seem to have had
a lasting impact on the relative health of new disability beneficiaries compared to non-
beneficiaries. There is substantial volatility in program entry for workers aged 60 to 64
around the reform that is well reflected in the relative mortality ratio of older compared to
younger new disability beneficiaries. In 1997, there is a substantial drop in the mortality
ratio of older compared to younger beneficiaries. This captures the anticipation effect
of the reform that was found in Karlstrom, Palme and Svensson (2008). Applications
under the old regime could be filed until 31 December 1996, which means that many of
the award decisions were taken in 1997. The significant drop in the relative mortality
ratio of new beneficiaries compared to non-beneficiaries across age groups in 1997 was

followed by a significant spike in 1998, when the special rules had been removed. After

3The transitory spike in entry in 1992 is not reflected in a change in how program inflow was governed.
Anecdotal evidence suggests that a shortage of caseworkers led to a queue of cases during the preceding
years, and that the spike in 1992 is due to a shifting of assessments across years. This would explain that
the mortality ratio is unaffected.
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that, however, the relative mortality ratio returned to the pre-reform level.

After the transitory responses to the 1997 reform followed a rapid increase in program
entry into the disability insurance between 1998 and 2004. The large increase in program
entry was accompanied by a steady decline in the mortality ratio of new beneficiaries
compared to non-beneficiaries to a level comparable to that in the 1980s. The increase in
the entry rate appeared both for younger and older workers and in all regions, and the rel-
ative mortality ratio of new beneficiaries compared to non-beneficiaries across age groups
and regions was also fairly stable during several years. The parallel development of pro-
gram entry for women and men, however, was broken, as program entry increased more
rapidly for women than for men. The relative mortality ratio for women compared to men
also decreased, suggesting that the large increase in disability benefit awards for women
during this period may be explained by a looser screening of new female compared to
male disability beneficiaries.

Finally, there has been a remarkable decline in the entry rate to the disability insur-
ance program since 2004. The decline appeared across the board, for both age groups,
both genders and in all regions. The rapid decrease in disability benefits awards from
2004 onwards is reflected in a marked increase in the mortality ratio of new beneficiaries
compared to non-beneficiaries. Although no formal changes to the program were pursued
until 2008, the mortality ratio increased already from 2005 to higher levels than ever be-
fore during the period under study. The mortality hazard of new disability beneficiaries in
2008 was more than four times higher than that of non-beneficiaries, suggesting that the
access to the program was very restricted compared to previous levels. The subsequent
decline in program entry since 2005 has again led to a convergence in entry rates across
gender. The mortality of new disability beneficiaries compared to non-beneficiaries across
gender also converged. In 2008 there is, for the first time during the period under study,
no statistically significant difference in the mortality ratio of new disability beneficiaries
compared to non-beneficiaries across gender.

The turning point coincides with the re-organization of the Social Insurance Agency
into one central authority in 2005. OECD (2009) states that the main goal of restructuring

the Social Insurance Agency was to strengthen central control and improve consistency
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in the administration at the front line. The centralization allowed the Social Insurance
Agency to increase uniformity of business processes. Applications were increasingly
processed at the national centre, which allowed the frontline staff to engage with clients
instead of processing benefit forms and medical certificates. The general view, according
to OECD (2009), is that the fall in entry rates since 2005 was brought about by a grad-
ual improvement in the way existing regulations were being implemented following the

organizational changes.

4.3 Alternative explanations

In this paper we analyze how the inflow to the disability insurance program has been gov-
erned over time. In the theoretical model, we focused on the relation between screening
stringency and the health of disability applicants. The result that we derived can be ob-
tained also by changing other parameters of the model. Program generosity is a different
instrument that policy makers can use to change the attractiveness of the disability insur-
ance program and decreasing the benefits produces the same result as increasing screening
stringency. Although benefit generosity may be important, the compensation rate has not
substantially changed during the period under study.

Also factors related to the attractiveness of outside options may be important. In
the model, the wage is constant and equal for all individuals, and there is no risk of
unemployment. An increased value of working relative to collecting benefits, due to,
for example, increased wages or improved employment prospects, could also lead to a
decline in the relative health of disability beneficiaries compared to non-beneficiaries. The
impact of labor market opportunities will be included in the estimates, and our measure
can be taken as to capture the ability of the disability insurance program to withstand the
influence of outside forces.

Figure 5 plots the estimated mortality ratio against the disability insurance entry rate
and against several measures of the attractiveness of outside options. Figure 5(a) shows
a clear negative correlation between the estimated mortality ratio of new beneficiaries
compared to non-beneficiaries and the disability insurance entry rate. Figure 5(b) plots the

estimate against the GDP growth rate, obtained from the National Institute of Economic
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Figure 5: The estimated mortality hazard ratio of new disability beneficiaries to non-
beneficiaries plotted against the DI entry rate and alternative explanatory factors

Research, Figure 5(c) plots the estimate against the real wage growth for blue collar and
white collar industry workers, obtained from the Swedish Mediation Office, Figure 5(d)
plots the estimate against the replacement rate in the sickness insurance during 1993—

2008 and, finally, Figure 5(e) plots the estimate against the average replacement rate in
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the unemployment insurance during 1993-2008. If the attractiveness of outside options
would be important for explaining the inflow to the disability insurance program over
time, we would expect a positive relationship between these measures and our estimate.
As can be seen from Figure 5, however, there is no clear relationship to our estimate for
any of these measures. This suggests that screening stringency is a major component of

our estimate.

5 Conclusion

Changes in the screening stringency of applications to the disability insurance program
are potentially important for explaining program growth. Screening stringency is, how-
ever, inherently difficult to observe since it depends on the implementation of program
rules as well as formal eligibility criteria. In this paper we present a theoretical model
of the application decision to the disability insurance program. We further propose an
empirical strategy for capturing how the inflow to the disability insurance program has
been governed over time. We use a Cox proportional hazard model in which we compare
the mortality of new disability beneficiaries to non-beneficiaries, taking age into account
and allowing for cohort-specific mortality hazards.

We study the inflow to the disability insurance program in Sweden between 1986 and
2008. Overall, our results suggest that substantial variation in program inflow remains af-
ter accounting for changes in the underlying health of the population. We find that the es-
timated changes in the mortality ratio of new beneficiaries compared to non-beneficiaries
correspond well to the development of the disability benefit entry rate, overall as well as
within groups defined by age and gender. Changes in formal eligibility criteria are well
reflected in the mortality ratio. The removal of eligibility for pure labor market reasons
for workers aged 60-64 in 1991 can be seen in a substantial and lasting increase in the
relative mortality ratio of older compared to younger beneficiaries. Also the removal of
the special elderly rules and eligibility for labor market and medical reasons combined in
1997 is reflected in the relative health of new beneficiaries across age groups, although

this reform seems to have had more of a transitory impact. During the period under study,
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program inflow was more strictly governed in Stockholm compared to other regions, but
the relative mortality ratios across regions have converged after the possibilities of taking
labor market reasons into account were removed in the 1990s.

We also find that fluctuations in the entry rate during periods of no formal program
changes are reflected in changes in the relative health of new disability beneficiaries. The
large increase in program entry during the early 2000s is related to a decrease in the rel-
ative mortality of new beneficiaries, and the large inflow of women compared to men
during this period corresponds to a relatively lower mortality ratio of female compared
to male beneficiaries. Most strikingly, the rapid fall in program entry since 2005 is re-
flected in a substantial increase in the mortality ratio of new beneficiaries compared to
non-beneficiaries, although no formal changes to the program were being pursued. The
turning point in 2005 coincides with the re-organization of the regional Social Insurance

Agency offices into one central authority.
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