
Empir Econ (2019) 56:1623–1645
https://doi.org/10.1007/s00181-017-1396-1

Great Recession and disability insurance in Spain

Sergi Jiménez-Martín1 · Arnau Juanmarti Mestres2 ·
Judit Vall Castelló2

Received: 13 October 2016 / Accepted: 28 November 2017 / Published online: 12 January 2018
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract In this paper, we explore the relationship between economic conditions and
disability insurance (DI) participation in Spain during the Great Recession. Using
individual-level longitudinal data, we show that DI awards are procyclical, contrary
to the countercyclical behavior found in most of the previous literature. We show that
DI applications are not responsive to the business cycle and that economic conditions
have no effect on the composition of newDI awardees, suggesting that DI participation
in Spain is not driven by partially disabled individuals resorting to the DI program as
a result of bad labor market conditions. Furthermore, we argue that the procyclical
behavior of DI awards may be driven by an informal increase in screening stringency
and by an improvement in the health status of the population as a result of worse
economic conditions.
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1 Introduction

Disability insurance (DI) programs are the largest income support programs devoted to
working-age individuals inmost developed countries. For themean ofOECDcountries
in 2007, DI program expenditures represented 1.2% of GDP. Including also sick-
ness benefits, expenditures represented 1.9% of GDP and almost tripled the resources
devoted to unemployment benefits (OECD 2010). In the recent decades, the number
of DI beneficiaries has grown considerably in many developed countries, with 6%
of the OECD working-age population receiving benefits in 2008 (OECD 2010). The
rise in DI rolls has been especially important in the USA, where the number of Social
Security Disability Insurance (SSDI)1 beneficiaries hasmore than doubled since 1990,
with 8.8 million adult Americans receiving SSDI benefits at the end of 2012 (Mueller
et al. 2016), creating concerns about the financial sustainability of the program (see,
for example, Autor and Duggan 2006 or Autor 2015).

The deterioration of economic conditions is identified as one of the factors con-
tributing to the rise in DI beneficiaries. Especially in the USA, a substantial literature
documents a countercyclical behavior of participation in SSDI and SSI, the two public
DI programs in that country. Rupp and Stapleton (1995) summarize the results of a
number of earlier studies that, using aggregate time-series data, document a positive
relationship between the unemployment rate and the number of claimants, awardees
and beneficiaries of SSDI and SSI. Black et al. (2002) show that plausibly exogenous
shocks in labor market conditions arising from the cool boom and bust of the 1970s
and 1980s resulted in changes in SSDI and SSI awards in a group of US states char-
acterized by variation in the value of coal reserves between counties. Similarly, Autor
and Duggan (2003) show that the sensitivity of DI claims, awards and beneficiaries
to exogenous shocks in labor demand increased after the 1984 reform that reduced
the screening stringency of the DI program. Using aggregate time-series data, Duggan
and Imberman (2009) show that business cycle effects alone can explain 23 percent
of the increase in the SSDI enrollment rate between the years 1984 and 2003 for men
and 12 percent of the increase for women. This increase in DI participation as a result
of bad labor market conditions is also documented in other OECD countries (see, for
example, Rege et al. 2009 or Benítez-Silva et al. 2010).

Themain finding of the previous studies resides in the identification of a conditional
applicant. That is, an individual with moderate health problems that is able to work
but turns to DI in bad times as a result of a decrease in his/her future labor market
expectations. This increase inDI participation as a result of bad labormarket conditions
is problematic because these individuals entering the DI rolls in bad times would
not probably return to the labor market when economic conditions recover.2 The
DI program is specially designed to provide long-term income support for disabled
individuals unable to work. Therefore, this utilization of the program by individuals
in need of transitory assistance poses a problem to the financial sustainability of the

1 SSDI is the public contributory DI program in the USA. Supplemental Security Insurance (SSI) is a
means-tested program administered also by the US Social Security Administration (SSA).
2 The outflow from DI is very low in most countries. For several OECD countries in 2008, only around
12% of all DI beneficiaries left the program for reasons other than death or retirement (OECD 2010).
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program and weakens the link with the labor market of partially disabled individuals
who still keep some remaining capacity to work.

Although much less than in the USA, the countercyclical behavior of DI partici-
pation has also been documented in Spain. Jiménez-Martín and Vall Castelló (2009)
show a positive effect of the unemployment rate (a negative effect of the GDP growth
rate) on the individual probability to transit from employment to the DI program for
individuals aged 50–64 years between 1992 and 2007. Also for the Spanish case,
Benítez-Silva et al. (2010) use aggregate regional time-series data and estimate a pos-
itive effect of the unemployment rate on the DI award rate for the period 1992–2009.

In this paper, we explore the relationship between the business cycle and DI par-
ticipation during the Great Recession in Spain. First, we use panel data on individuals
provided by the Spanish Social Security Administration to estimate the effect of the
business cycle on theDI award rate.We estimate regressions of the individual probabil-
ity of transiting to DI, controlling for time and region fixed effects as well as for demo-
graphic and labor market individual characteristics, where the effect of economic con-
ditions is identified with variation in the unemployment rate between time and regions.
The results show that higher unemployment rates are associated with a reduction in
the probability of being awarded benefits, a reduction that is concentrated in women.
This procyclical behavior of the DI award rate is contrary to what we would expect
and is indeed opposite to the countercyclical behavior found in previous literature.

Given this counterintuitive result, we then explore possible mechanisms that could
be driving the procyclicality in DI awards. First, we use the individual data to inves-
tigate whether the business cycle has had an effect on the composition of new DI
awardees. If the effect of the business cycle on DI participation is driven by partially
disabled individuals that resort to DI as a result of lower returns to labor market par-
ticipation, we should observe that worse economic conditions are associated with a
shift in the composition of new awardees toward individuals with better health and
higher labor market attachment, a result found in several papers exploring this avenue
in the case of the USA (Coe and Rutledge 2013; Maestas et al. 2015; Lindner et al.
2017). Using individual longitudinal data, we show that during the Great Recession
in Spain, higher unemployment rates are unrelated to the health status or the degree
of labor market attachment of new DI awardees, suggesting that DI participation in
Spain is not driven by conditional applicants entering the program as a result of lower
labor market expectations.

Second, we use aggregate data provided also by the Spanish Social SecurityAdmin-
istration to estimate the effect of the business cycle on the number of DI applications
and denials. The results show that DI applications are not responsive to economic
conditions in Spain, providing further evidence that behavioral responses of partially
disabled individuals play a little role in explaining DI participation. Furthermore, we
find that during the Great Recession higher unemployment rates are associated with an
increase in the number of applications that are denied. Together with the insensitivity
of applications, this countercyclical behavior of the number of denials suggests there
may have been an increase in the screening stringency of the program, possibly as a
result of budgetary restrictions arising from the Great Recession. To provide evidence
supporting this hypothesis, we show that the procyclical behavior of DI awards is
concentrated in provinces where the importance of the construction sector was lower
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before the start of the recession, provinces therefore characterized by a higher pro-
portion of applicants with plausibly less observable disabilities for which informal
restrictions are easier to implement. We also show that women have a higher proba-
bility of suffering from a less observable type of disability, which helps explain why
the procyclicality of DI awards is concentrated in women.

Finally, we explore the possibility that the procyclical behavior of DI awards is
driven by a procyclical behavior of health in the general population. Ruhm (2000),
estimating fixed effects models similar to the ones used in this paper, shows that higher
state unemployment rates are associated with lower mortality rates in the USA dur-
ing the period 1972–1991. Since Ruhm (2000), an increasing number of studies have
documented the same procyclical behavior of mortality for several countries and time
periods (see Neumayer 2004 for Germany, Buchmueller et al. 2007 for France, Gonza-
lez andQuast 2011 forMexico or Ariizumi and Schirle 2012 for Canada). Importantly,
using the same methods, Tapia Granados (2005) shows that mortality rates have been
procyclical in Spain during the years 1980–1997, and Regidor et al. (2016) show that
the reduction inmortality occurred in Spain during the last years (2004–2011) has been
more pronounced in the years of the Great Recession (2008–2011) than in the years
before (2004–2007). There is, therefore, considerable evidence that worse macroeco-
nomic conditions are associated with decreases in mortality, a relationship that has
also been documented for Spain. Although the mechanisms driving the procyclical
behavior of mortality are still not fully understood, studies point to worse macroeco-
nomic conditions leading to a decrease in risky health behaviors (Ruhm 2000; Ruhm
and Black 2002; Ruhm 2005), a decrease in traffic accidents due to less traffic conges-
tion or less drinking when driving (Ruhm 2000), a decrease in pollution (Heutel and
Ruhm 2016) or less incidence of health deterioration resulting from harsh working
conditions (Sparks et al. 1997).

Importantly, some papers have shown that measures of disability also show a pro-
cyclical behavior (Ruhm 2003), which suggests that procyclical disability may play
a role in explaining the relationship between the business cycle and DI participation.
However, to the best of our knowledge, the only paper that has explored this avenue
is Haaland and Telle (2015), which shows that the probability of participating in DI
in Norway during the years of the Great Recession is negatively related to the unem-
ployment rate, and this procyclical relationship is also observed for mortality, obesity
and traffic accidents. Interestingly, the authors find that the procyclical behavior of
DI participation is stronger for older individuals and that the procyclical behavior of
mortality is stronger for individuals receiving DI benefits, pointing to the importance
of health deterioration in already unhealthy individuals in explaining the procyclicality
in mortality rates.

Consistent with the findings in Haaland and Telle (2015), we show that the pro-
cyclical behavior of DI awards during the Great Recession in Spain is concentrated in
older individuals. Together with the procyclical mortality rates in Spain documented in
Tapia Granados (2005) before the Great Recession and the larger decrease in mortality
during the Great Recession shown by Regidor et al. (2016) , these results provide evi-
dence supporting the hypothesis that the procyclical behavior of DI awards observed
in Spain during the Great Recession may be the result of an improvement in the health
status of the general population resulting from worse macroeconomic conditions.
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The rest of the paper is organized as follows: Section 2 describes the Spanish DI
system and provides descriptive evidence on DI participation and the business cycle
in Spain. Section 3 describes the data and Sect. 4 the empirical strategy. Section 5
presents the results of the analysis, and Sect. 6 concludes.

2 The Spanish DI program and the business cycle

2.1 Structure of the DI program

In Spain, there are two types of permanent disability benefits: (i) contributory, which
are given to individuals who have generally contributed to the Social Security system
before the onset of the disabling condition, and (ii) non-contributory, which are given
to individuals who are assessed to be disabled but have never contributed to the Social
Security system (or do not reach the minimum contributory requirements to access
the contributory system). Non-contributory disability benefits are means-tested and
managed at the regional level.3

The size of the non-contributory system is relatively small compared to the contrib-
utory one. In 2014, the number of beneficiaries was 916529 in the contributory system
and 198366 in the non-contributory one. In the same year, the mean monthly benefit
(paid in 14 installments) was 915.56 euros in the contributory system and 365.90 euros
in the non-contributory one. In this paper, we focus on the contributory system as it
represents the largest part of the DI system beneficiaries and expenditures.4

The Social Security defines the permanent contributory disability benefit as the
income used to compensate the individual for losing a certain amount of wage or
professional earnings when affected by a permanent reduction or complete loss of
his/her working ability due to the impact of a pathologic or a traumatic process derived
from an illness or an accident.

In order to capture the different situations in which a person can be after suffer-
ing from a disabling condition, the Spanish Social Security Administration uses a
classification of three degrees of disability that depend on the working capacity lost5:

(i) Partial disability: The individual is impaired to develop all or the fundamental
tasks of his/her usual job or professional activity, but he/she is still capable of
developing a different job or professional activity.

(ii) Total disability: The individual is impaired for the development of any kind of
job or professional activity.

3 In the non-contributory system, income is evaluated yearly. The income threshold for the year 2016 was
set at 5150.6 euros per year for an individual living alone. This amount is adjusted if the individual lives
with other members.
4 The total amount of non-contributory benefits paid in 2014was a 9.21%of the amount paid in contributory
benefits.
5 Historically there was also a fourth degree, permanent limited disability for the usual job, which has
practically fallen into disuse. Very few disabled individuals currently belong to this category. Among all
individuals that were receiving a disability benefit at some point during the years 2008 to 2013, only 0.11%
of them were classified into this degree. Individuals in this level of disability only receive a one-time
lump-sum payment.
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(iii) Severe disability: Individuals who, as a result of anatomic or functional loses,
need the assistance of a third person to develop essential activities of daily living
such as eating and moving.

The eligibility requirements and the benefit amount depend on the source of the
disability (ordinary illness, work-related or work-unrelated accident, or occupational
illness), the level of the disability and the age at disability onset. Table 1 summarizes
the main parameters of both the eligibility criteria and the benefit formula. The total
amount of the benefit is obtained by multiplying a percentage to the regulatory base.
The percentage varies depending on the type and degree of the disability (as shown
in the last row of Table 1), on the age at onset as well as on the number of years
contributed to the system. The regulatory base depends on the source of the disability
and on previous salaries. The number of years used to compute the regulatory base
depends on the source of the disability.

2.2 DI participation and the business cycle

Figure 1 shows the number of yearly DI applications and awards (per 1000 persons
aged 16–64) and the national unemployment rate for the years 1977–2014.6 Shaded
areas mark the four last recessions of the Spanish economy as dated by the Comité
de Fechado del Ciclo Económico Español (Committee for the Dating of the Spanish
Business Cycle). The relationship over time between the unemployment rate and the
application and award rates is not as strong as in other countries (see, for example,
Maestas et al. 2015 for the case of the USA). However, both applications and awards
seem to move in the same direction as the unemployment rate during the years before
the Great Recession in Spain. In line with this observation, several papers have doc-
umented a positive effect of the regional unemployment rate on the DI award rate
in Spain (Jiménez-Martín and Vall Castelló 2009; Benítez-Silva et al. 2010) for the
years before the Great Recession, which was a period characterized by a rapid and
continuous improvement of economic conditions.

Interestingly, this positive relationship changes drastically during the years of
the Great Recession. The rapid and pronounced increase in the unemployment rate
during the years of the Great Recession is accompanied by a continuous reduc-
tion in DI application and award rates (see Fig. 1). This is surprising in light of
the evidence documenting a countercyclical behavior of DI applications and awards
in the years before the Great Recession both in Spain and in the USA and other
OECD countries. To analyze this counterintuitive behavior of DI participation in
more detail, in the following sections we formally estimate the direct impact of
economic conditions (measured with variation in regional unemployment rates) on
the participation in the DI program in Spain during the years of the Great Reces-
sion.7

6 Data on applications are only available from the year 1996.
7 Note that there is no relevant reform of the DI program affecting the entrance to the system during the
Great Recession, our analysis period.

123



Great Recession and disability insurance in Spain 1629

Ta
bl

e
1

E
lig

ib
ili
ty

re
qu

ir
em

en
ts
an
d
be
ne
fit

am
ou

nt
of

pe
rm

an
en
tc
on

tr
ib
ut
or
y
di
sa
bi
lit
y
in
su
ra
nc
e
in

Sp
ai
n

O
rd
in
ar
y
ill
ne
ss

W
or
k-
un

re
la
te
d

ac
ci
de
nt

W
or
k-
re
la
te
d
ac
ci
de
nt

or
pr
of
es
si
on
al
ill
ne
ss

E
lig

ib
ili
ty

A
ge

≥
31

N
o
m
in
im

um
co
nt
ri
bu
to
ry

pe
ri
od

re
qu

ir
ed

N
o
m
in
im

um
co
nt
ri
bu
to
ry

pe
ri
od

re
qu

ir
ed

C
on
tr
ib
ut
ed

1/
4
tim

e
be
tw
ee
n
20

ye
ar
s
ol
d
an
d
di
sa
bl
in
g
co
nd
iti
on

A
ge

<
31

C
on
tr
ib
ut
ed

1/
3
tim

e
be
tw
ee
n
16

ye
ar
s
ol
d
an
d
di
sa
bl
in
g
co
nd

iti
on

.
N
o
m
in
im

um
nu

m
be
r
of

ye
ar
s

re
qu

ir
ed

R
eg
ul
at
or
y
ba
se

A
ge

≥
52

an
d

<
65

A
ve
ra
ge

an
nu

al
w
ag
e
of

24
m
on

th
s

w
ith

in
th
e
la
st
7
ye
ar
s
of

w
or
k

A
ve
ra
ge

w
ag
e
la
st
ye
ar

of
w
or
k

A
ve
ra
ge

w
ag
e
la
st
8
ye
ar
s
of

w
or
ka

A
ge

<
52

A
ve
ra
ge

w
ag
e
ca
lc
ul
at
ed

ov
er

th
e

nu
m
be
r
of

m
in
im

um
co
nt
ri
bu
to
ry

ye
ar
s
re
qu

ir
ed

a

Pe
rc
en
ta
ge

ap
pl
ie
d
to

th
e
re
gu
la
to
ry

ba
se

Pa
rt
ia
ld

is
ab
ili
ty
:5

5%

In
di
vi
du

al
s
ol
de
rt
ha
n
55

w
ith

di
ffi
cu
lti
es

to
fin

d
a
jo
b
du

e
to
la
ck

of
ed
uc
at
io
n
or

ch
ar
ac
te
ri
st
ic
s
of

th
e
la
bo
rm

ar
ke
t

of
th
e
re
gi
on

w
he
re

th
ey

liv
e:
75

%

To
ta
ld

is
ab
ili
ty
:1

00
%

Se
ve
re

di
sa
bi
lit
y:

10
0

+
50

%

a T
o
fo
rm

th
e
re
gu

la
to
ry

ba
se
,t
hi
s
av
er
ag
e
w
ag
e
is
m
ul
tip

lie
d
by

a
pe
rc
en
ta
ge

th
at
de
pe
nd

s
on

th
e
nu

m
be
r
of

ye
ar
s
co
nt
ri
bu
te
d
at
th
e
on

se
to

f
th
e
di
sa
bi
lit
y
(c
on
si
de
ri
ng

as
co
nt
ri
bu
te
d
th
e
nu

m
be
r
of

ye
ar
s
re
m
ai
ni
ng

fr
om

th
e
on

se
to

f
th
e
di
sa
bi
lit
y
to

th
e
or
di
na
ry

re
tir
em

en
ta
ge
)

123



1630 S. Jiménez-Martín et al.

5

10

15

20

25

U
ne

m
pl

oy
m

en
t R

at
e

2

3

4

5
N

um
be

r o
f a

pp
lic

at
io

ns
 a

nd
 a

w
ar

ds
 fo

r
   

 D
I p

er
 1

00
0 

pe
rs

on
s 

ag
ed

 1
6-

64

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

Applications Awards
Unemployment Rate (r. axis)

Fig. 1 Disability insurance participation and unemployment rate. Applications and awards are divided
by population ages 16–64. Data on applications and awards are taken from the Spanish Social Security
Administration. Data on the unemployment rate and population are taken from the SpanishNational Institute
of Statistics

3 Data

To analyze individual transitions to the DI rolls, we use the Muestra Continua de
Vidas Laborales (Continuous Sample of Working Lives), an administrative dataset
built from individual contributory registers to the Spanish Social Security Adminis-
tration (SSA). For each year since 2004, the dataset contains information on a 4%
sample of all the individuals that, at some point during that year, contributed to the
SSA by working, receiving unemployment benefits, or receiving another type of con-
tributory benefits (old age, survivor or disability benefits). For those individuals, there
is retrospective information of their entire contributory history from their first labor
market experience. We have information on several characteristics of each employ-
ment and unemployment spell (sector of employment, wage, type and amount of
benefit, etc.) as well as information on demographic characteristics (age, gender, skill,
etc.).

We pool the sample for the years 2007–2013 and construct a panel dataset with
quarterly observations between the second quarter of 2007 and the fourth quarter of
2013. That is, our panel dataset is composed of a 4% sample of all the individuals that
contributed to the SSA or received a contributory benefit for at least 1 day between
2007 and 2013. We follow them from the second quarter of 2007 to the fourth quarter
of 2013. With this dataset, we can identify the exact moment (and region) in which an
individual enters the DI program. We restrict our sample to non-disabled working-age
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individuals (ages 16–64). In order to exclude very inactive individuals that would be
very insensitive to labor market conditions, we further restrict our sample to include
only individuals that have had at least one previous employment spell before the period
of observation. This excludes young individuals that have still not entered the labor
market as well as very inactive individuals with a very low attachment to the labor
market. Our final sample contains 405,438 individuals (of which 45% are women) and
a total of 8,909,653 observations, distributed along the 27 quarters that conform our
study period.

To analyze the effect of the business cycle on DI applications and denials, we
use aggregate data on the number of DI applications provided by the Social Security
Administration. Disaggregated at the level of the Autonomous Community8 (AC),
the data contain, for each year in the period 1996–2014, the number of total appli-
cations for DI and the percentage of those applications that have been accepted or
denied.

4 Empirical strategy

To identify the effect of the business cycle on the DI award rate, we use the individual
panel data to model transitions to the DI rolls and estimate regressions of the form:

Yitr = β1URtr + β2Xitr + γt + θt + δr + υi tr (1)

where Yitr is a dummy variable taking the value 1 if individual i living in region r9

transits to the DI rolls from period t to period t+1. Economic conditions are measured
with URtr , the unemployment rate in period t and region r . γt are year fixed effects
that control for time-varying factors that vary uniformly across regions, δr are region
fixed effects that control for time-invariant factors that differ across regions, Xitr is
a vector of time-varying individual controls, θt are quarterly dummies (one for each
quarter in the calendar year) to control for the seasonality of business cycle conditions
and DI participation and υi tr is the error term. Standard errors are clustered at the
region level.

We measure economic conditions with the unemployment rate at the province
level (URtr ). The strength of the Great Recession in Spain has resulted in a high
degree of variation in economic conditions both over time and between the different
provinces. Figure 2 shows the variation in the unemployment rate over time for 5
Spanish provinces with different degrees of economic performance during the Great
Recession (2007q2–2013q4). We can see how, before the start of the crisis (second
quarter of 2007), the spread in the unemployment rate among provinces was of about
10 percentage points. The differential strength of the recession across provinces has
resulted in a difference in the unemployment rate between the least and the most

8 Autonomous Communities are the 17 administrative divisions corresponding to the first level of adminis-
trative decentralization in Spain. Data on applications disaggregated at the province level are not available.
9 Regions refer to provinces, which are the 50 administrative divisions corresponding to the second level of
administrative decentralization in Spain. They also constitute the regional units in which agencies in charge
of granting DI benefits are decentralized.
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Fig. 2 Unemployment rate in 5 Spanish provinces during the Great Recession. Data on unemployment
rates are taken from the Spanish National Institute of Statistics

affected provinces of about 25 percentage points in the fourth quarter of 2013. This
high variability in the unemployment rate over time and between provinces ensures
that URtr is identifying enough variation in local economic conditions.10 Our coef-
ficient of interest, β1, measures the change in the DI award rate (the probability of
transiting to the DI rolls) that results from a 1 pp increase in the unemployment rate.

The individual controls included in Xitr are demographic characteristics (age, gen-
der and skill level), variables capturing the employment situation of the individual11

(wage and sector of employment), an index capturing the amount of labor market
experience of the individual and variables capturing characteristics of the local labor
market the individual faces (an index capturing the degree of wage compression and an
index capturing the degree of educationmismatch between unemployed and employed
individuals12). Table 2 shows a description of all covariates included in the model.
The inclusion of these individual controls is important in order to purge the regional
unemployment rate from factors correlated with both the individual propensity to tran-

10 The total variation of the provincial unemployment rate in our study sample ranges from 2.48 to 41.24,
with a mean of 18.37 and a standard deviation of 8.32.
11 If the individual is not employed, these variables refer to the employment situation of the individual in
his/her last employment spell.
12 The education mismatch variable is constructed as the sum of the squared differences in the distribution
of education (considering three levels of education) between unemployed and employed individuals in each
region.
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Table 2 Description of covariates

Covariate Description

Age Age in years

Women Binary indicator equal to 1 if woman

Skill Three binary indicators reflecting the skill level of the individual
according to his contributory group

Education mismatch Index measuring the degree of education mismatch between
unemployed and employed individuals at the regional level

Wage Logarithm of the monthly contributory base of the individual, in
euros

Sector Four binary indicators reflecting the employment sector of the
individual (agriculture, industry, construction or services)

Labor market experience Logarithm of the number of years the individual has been in
employment

Wage compression Difference between the 20th and the 50th percentile of the wage
distribution at the regional level. It is an indicator of the degree of
wage compression in the lower part of the wage distribution

sit to DI and economic conditions, and is something that most previous studies using
aggregate data are unable to do.

To estimate the effect of the business cycle on the composition of newDI awardees,
we use the individual data to estimate similar regressions for the sample of new
awardees. In particular, we estimate regressions of the form:

Yitr = β1URtr + γt + θt + δr + υi tr (2)

where Yitr is a particular characteristic of awardee i in time period t and region r (that
enters the DI program in period t + 1). The other covariates are the same as in Eq. 1,
with the only difference that here we do not include the individual controls (Xitr ). The
coefficient of interest, β1, measures the effect of a 1 pp increase in the unemployment
rate on each particular characteristic of the awardee. The characteristics analyzed are
the age of the individual (in years), the gender, the degree of disability,13 the degree
of labor market experience,14 the previous wage and the skill level.15

Finally, to estimate the effect of economic conditions on the number of DI applica-
tions and denials, we use the aggregate data on DI applications and estimate similar

13 Measured with a dummy variable taking the value 1 for individuals with a degree of disability classified
by the SSA as “Total” or “Severe,” and taking the value 0 for individuals with a degree classified as “Partial.”
See Sect. 2.1 for information on degrees of disability.
14 Measured with the logarithm of the amount of years the individual has been in employment before
entering the DI program.
15 Measured with a dummy variable taking the value 1 for individuals with a SSA contributory group
considered “high skilled.” For individuals that are not working, we take the contributory group of the last
employment spell.
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regressions of the form:

ln(Itr ) = β1URtr + γt + δr + υtr (3)

where Irt is the number of total applications (or number of applications denied) in
year t and region r ,16 URrt is the unemployment rate in year t and region r , δr are
region fixed effects, γt are year fixed effects and υr t is the error term. The regressions
are weighted by the working-age population (ages 16–64) in each region and year,
and the standard errors are clustered at the region level. To differentiate the period of
the Great Recession, regressions are estimated separately for the whole period (years
1996–2014), for the years 1996–2007 and for the years 2008–2014. The coefficient of
interest, β1, measures the percentage increase in the number of applications (denials)
that results from a 1 pp increase in the unemployment rate.

5 Results

5.1 Effect of the business cycle on DI award rate and composition of awardees

Table 3 presents the results of the estimation of Eq. 1, wherewe investigate the effect of
the unemployment rate on the individual probability of entering the DI rolls. Regres-
sions are estimated with and without controls, and differentiated by gender. The table
shows the coefficient on the unemployment rate, which measures the change in the
probability of entering the DI rolls (the DI award rate) that results from a 1 pp increase
in the unemployment rate. For easy of exposition, the award rate is multiplied by 1000
to represent the number of awards per 1000 individuals. We also show the percentage
increase that the marginal effect represents with respect to the sample mean award
rate.

The inclusion of individual controls (columns 4–6) changes the significance and
magnitude of the coefficients,which highlights the importance of controlling for demo-
graphic and employment individual characteristics. From this point, all regressions
shown will be estimated including the vector of individual covariates. From columns
4–6, we see that higher unemployment rates are associated with a reduction in the DI
award rate for the whole sample and also for each gender, although the effect is not
statistically significant in the case of men. For the whole sample, a 1 pp increase in
the unemployment rate is associated with a 0.92% decrease in the award rate, signif-
icant at the 1% level. The effect is stronger for women, for whom a 1 pp increase in
the unemployment rate results in a 1.84% reduction in the DI award rate, significant
at the 1% level. These results show that DI awards are procyclical during the Great
Recession in Spain, contrary to the behavior documented by previous literature.

Table 4 shows the results of the estimation ofEq. 2,wherewe investigate the effect of
the unemployment rate on the composition of newDI awardees. The different columns
show regressions for each of the individual characteristics analyzed. Regressions are

16 In this case, regions refer to Autonomous Communities, which are the 17 administrative divisions
corresponding to the first level of administrative decentralization in Spain. Data on applications and denials
disaggregated at the province level are not available.
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Table 5 Effect of unemployment rate on DI applications and denials

(1) (2) (3)
1996–2014 1996–2007 2008–2014

Applications 0.00202 0.00462 0.00440

(0.00437) (0.00432) (0.00671)

Denials 0.00062 0.00197 0.01527*

(0.00734) (0.00864) (0.00860)

Standard errors (in parenthesis) are clustered at the AC level. Regressions include fixed effects at the year
and at the AC level. The table shows the effect of the unemployment rate (expressed in percentage points)
on the logarithm of applications (denials)
***p < 0.01, **p < 0.05, *p < 0.1

estimated separately for thewhole sample andbygender, andwe showonly the effect of
the unemployment rate and the percentage increase that effect represents with respect
to the sample mean of each dependent variable. Except for the proportion of women,
all coefficients are not statistically different from zero and of a small magnitude. The
unemployment rate has a significant effect only on the proportion of women, which
is consistent with the concentration of the procyclicality of the award rate on women
found in the previous regressions. Overall, these results show that the business cycle
has no effect on the age of new awardees, on their health status (measured by their
degree of disability) or on their degree of labor market attachment (measured by their
labor market experience, their previous wage and their skill level), in contrast to the
findings of previous studies for the USA (Coe and Rutledge 2013; Maestas et al.
2015; Lindner et al. 2017) which find that worse economic conditions are associated
with healthier awardees with a higher degree of labor market attachment. Therefore,
contrary to what is observed in the USA, DI participation in Spain seems not to be
driven by behavioral responses of partially disabled individuals that resort to the DI
program as a result of a worsening of their labor market expectations, which possibly
explains why we do not observe a countercyclical behavior of DI awards.

5.2 Effect of the business cycle on DI applications and denials

Table 5 presents the results of the estimation of Eq. 3, where we analyze the effect of
the unemployment rate on the number of DI applications and denials.We highlight two
main findings. First, the unemployment rate has no significant effect on the number of
applications, providing further evidence that DI participation in Spain does not change
as a result of conditional applicants with moderate health problems that turn to the DI
program when labor market conditions worsen, a phenomenon that has been shown
specially in the USA (Black et al. 2002; Autor and Duggan 2003; Maestas et al. 2015).

Second, the unemployment rate has a positive and significant effect on the number
of denials. A 1 pp increase in the unemployment rate is associatedwith a 1.5% increase
in the number of applications that are denied. This countercyclical behavior of denials
is also found in Maestas et al. (2015), where the authors analyze the behavior of appli-
cations and denials in the USA during the period 1992–2012. In this paper, estimating
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also aggregate regressions of the number of applications, allowances and denials for
the SSDI program in the USA on the regional unemployment rate, the authors find that
SSDI applications are highly countercyclical, both before and during the Great Reces-
sion, and interestingly, awards are also procyclical, contrary to what was previously
found in the USA. Furthermore, the authors find that higher unemployment rates are
associated with an increase in the amount of time that passes between the individual
becomes disabled and the moment he/she applies for the benefit. This observation, the
high countercyclical behavior of applications in the USA and the other evidence for
the USA that worse economic conditions are associated with applicants with better
health and more labor market attachment, suggest that the countercyclical behavior
of denials in that country (and the procyclical behavior of allowances) is the result
of an automatic response of the DI program that restricts the entrance to healthier
applicants that do not qualify for benefits induced to apply because of worse labor
market conditions.

Here, we argue that the procyclical behavior of awards in Spain during the Great
Recession is the result of other factors. Because we have shown that applications are
not countercyclical in Spain and that the composition of awardees is not affected by the
business cycle, the countercyclical behavior of denials cannot be the result of healthier
applicants resorting to the program in bad times. Rather, we argue that the increase in
denials may be the result of an informal increase in stringency resulting from worse
macroeconomic conditions. The Great Recession in Spain has been characterized by
large increases in public deficits and by the implementation of substantial government
expenditure cuts and, although there has been no formal reform of the DI program
increasing the screening stringency of the program, itmaybe the case thatDI evaluators
have informally increased stringency as a result of worse economic conditions. To
support this claim, we take advantage of the strong incidence of the housing crisis in
the Great Recession in Spain. The contribution of the construction sector to total value
added in Spain increased from 7% in 1997 to 12% in 2006 (Aparicio-Fenoll 2016).
This increase in the importance of the construction sector was unequally distributed
across Spanish regions. Thus, when the Spanish economy collapsed in 2008, some of
the regions were very dependent on the construction sector, while others had a more
diversified economy. As the type of jobs in the construction sector is characterized
by being very physically demanding and by being concentrated among low educated
men, the disabilities of individuals applying to DI that come from this sector would
be more observable. Therefore, if the procyclical behavior of DI awards is the result
of an increase in screening stringency, we would expect the procyclicality to be lower
in provinces where the importance of the construction sector before the beginning of
the Great Recession was higher, because individuals applying to DI in these provinces
would have more observable disabilities for which an informal increase in stringency
would be more difficult to implement.

Thus, followingAparicio-Fenoll (2016),we differentiate Spanish provinces accord-
ing to the magnitude of the increase in the contribution of the construction sector to
total value added during the pre-crisis years 1996–2007. Provinces are classified in
three groups according to whether the contribution of the construction sector to total
value added less than doubled, more than doubled and less than tripled, or more than
tripled during 1996–2007. It is important to note that the three types of provinces expe-
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Table 6 Growth in unemployment rate by type of province according to the importance of the construction
sector

Low growth Medium growth High growth
(10 provinces) (34 provinces) (8 provinces)

UR in 2007q2 (mean) 7.43 8.47 8.43

UR in 2013q4 (mean) 24.32 25.38 29.17

Difference in pp 16.89 16.91 20.74

Low growth refers to provinces in which construction to total value added less than doubled between 1997
and 2006. Medium growth refers to provinces in which it more than doubled and less than tripled. High
growth refers to provinces in which it more than tripled.

Table 7 Effect of unemployment rate on DI award rate. By importance of construction sector

(1) (2) (3)
Low growth Medium growth High growth

Unemp. rate − 0.0311392** − 0.0023404 0.0035048

(0.0135414) (0.0056664) (0.0144921)

Percent increase − 3.53% − 0.30% 0.80%

Constant − 1.5944897*** − 1.5823628*** − 2.7815795**

(0.4050921) (0.1966800) (0.8331288)

Observations 940,236 7,765,207 929,678

R-squared 0.0011933 0.0009147 0.0011802

Standard errors (in parenthesis) are clustered at the province level. Regressions include fixed effects at
the year and at the province level as well as the controls described in Table 2. The table shows the effect
of the unemployment rate (expressed in percentage points) on the DI award rate (expressed in number of
awards per 1000 individuals) as well as the percentage increase that effect represents with respect to the
sample mean award rate. Low growth refers to provinces in which construction to total value added less
than doubled between 1997 and 2006. Medium growth refers to provinces in which it more than doubled
and less than tripled. High growth refers to provinces in which it more than tripled
***p < 0.01, **p < 0.05, *p < 0.1

rienced a similarly strong economic recession from 2008. This is listed in Table 6,
which shows the change in the mean unemployment rate for the three groups of
provinces during the Great Recession. The unemployment rate increased by 16.89
percentage points for provinces that experienced a low increase in the importance of
the construction sector before the onset of the economic crisis, while it increased by
16.91 and 20.74 percentage points for those that experienced a medium and a strong
growth, respectively.

Table 7 presents the results of the estimation of the models analyzing the effect
of the unemployment rate on the DI award rate (Eq. 1), differentiated by these three
types of provinces. As expected, the procyclicality of the award rate is concentrated
in provinces where the construction sector was less important. For the provinces with
a lower growth of the importance of the construction sector before the crisis, a 1
pp increase in the unemployment rate is associated with a 3.53% reduction in the
DI award rate, significant at the 5% level. The effect for provinces with a medium
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growth is a reduction of 0.3%, and for provinces of high growth an increase of 0.80%,
both effects not statistically different from 0. The concentration of the procyclicality
of DI awards in provinces with a lower importance of the construction sector, where
disabilities ofDI applicants are arguably less observable andmore difficult tomedically
diagnose, supports the hypothesis that the procyclicality of DI awards during the Great
Recession in Spainmay be the result of an informal increase in the screening stringency
implemented by DI evaluators.

These results may also help explain why the procyclicality of DI awards is con-
centrated in women. If the disabilities of women are characterized by being less
observable, it is reasonable to expect the increase in stringency to be more effective
in women. We check this possibility by using data from El Empleo de las Personas
con Discapacidad (The Employment of People With Disabilities), a dataset provided
by the Spanish National Institute of Statistics that contains a representative sample of
individuals in possession of a disability certificate,17 with information on the type of
disability of the individual.We classify disabilities in two groups according to whether
they are less observable (osteomuscular and mental disabilities) or more observable
(the other types of disabilities18). Using this classification, the data show that, for the
year 2009 (one year after the beginning of the Great Recession19), disabled women are
3 pp more likely to suffer from a less observable disability, a gender difference statisti-
cally significant at the 1% level. This higher prevalence of less observable disabilities
in women may result in a higher feasibility for DI evaluators to apply restrictions in
entrance to the program, and this may help explain why the procyclicality of DI awards
is higher for women.

5.3 The role of procyclical health

As explained in Sect. 1, there is growing evidence that mortality is procyclical, as
an increasing number of studies show that increases in the unemployment rate are
associated with reductions in the mortality rate for all causes and for several specific
causes of death. Furthermore, several studies have shown that the reduction in mortal-
ity is the result of improvements on physical health (Ruhm 2003). Most importantly,
although some papers have shown that worse macroeconomic conditions have a pos-
itive effect on measures of disability, there is scarce evidence analyzing the role that
procyclical disability may play in explaining participation in DI. To the best of our
knowledge, the only paper exploring this avenue is Haaland and Telle (2015). In this
study, the authors show that, as in other countries, higher unemployment rates are asso-
ciated with reductions in the mortality rate. Importantly, the authors show that worse

17 The disability certificate is the main administrative accreditation in Spain that provides access to rights
and services targeted to peoplewith disabilities. Individuals have to go through a different evaluation process
in order to be granted DI benefits, but in practice the eligibility criteria for the disability certificate and DI
benefits are similar.
18 Which include neuromuscular, intellectual, visual, hearing, cardiovascular, immunological, respiratory,
digestive, metabolic, endocrine and other disabilities.
19 Data before the beginning of the crisis in 2007 is not available, and therefore we use the earlier year
available.

123



1642 S. Jiménez-Martín et al.

macroeconomic conditions are also associated with a reduction in the prevalence of
obesity, traffic accidents and, interestingly, in the probability of receiving DI benefits.
Crucially, the authors find that the negative effect of the unemployment rate on the
probability of receiving DI benefits is concentrated in older individuals, suggesting
that the effects of macroeconomic conditions on DI participation may be driven by
improvements of health in individuals in worse health conditions. Supporting this,
the authors also find that the procyclicality in mortality is stronger for individuals
receiving DI benefits.

The findings of Haaland and Telle (2015), the procyclical behavior of mortality
rates found in Spain during the years 1980–1997 in Tapia Granados (2005) and the
stronger reduction in mortality in the Great Recession as compared to the years before
the crisis found by Regidor et al. (2016) suggest that procyclical health in the gen-
eral population may be a factor explaining the procyclical behavior of DI awards in
Spain during the Great Recession. To provide preliminary evidence supporting this
possibility, here we explore whether there are heterogeneous effects of the unemploy-
ment rate on the DI award rate with respect to age. Table 8 shows the regressions
estimated separately for younger individuals (ages 16–39) and older individuals (ages
40–64), differentiated also by gender. Consistently with the findings in Haaland and
Telle (2015), the procyclicality of the award rate is concentrated in older individuals.
For the sample including both genders, the effect of the unemployment rate is bigger
and only statistically significant for older individuals, for whom a 1 pp increase in the
unemployment rate is associated with a 1.85% reduction in the award rate, significant
at the 5% level. Consistent with the previous results, while the unemployment rate is
not significant for men (irrespective of the age group), the stronger procyclicality of
the award rate for older individuals is more evident in the sample of women. While
the coefficient for younger women is not significant, for older women a 1 pp increase
in the unemployment rate results in a 3.83% reduction in the award rate, significant
at the 5% level. Overall, the concentration of the procyclicality of the award rate to
DI in older individuals suggests that the reduction in the award rate may be driven by
a health improvement effect of the business cycle, as one would expect that business
cycle effects have a larger effect on the health of older individuals.

6 Conclusions

Previous literature has documented a countercyclical behavior of disability insurance
(DI) applications and allowances in developed countries. It is thought that bad eco-
nomic conditions reduce the value of labor market participation and induce partially
disabled individuals to apply for DI. In turn, this translates into an increase in the
DI rolls that threatens the financial sustainability of a program that is not designed
to cover the risk of transitory labor market problems (Black et al. 2002; Autor and
Duggan 2003; Maestas et al. 2015).

In this paper, we investigate the relationship between the business cycle and DI par-
ticipation during the Great Recession in Spain. Using individual-level panel data, we
show that higher unemployment rates are associated with a reduction in the probability
of entering the DI program, a reduction that is concentrated in women. This procycli-
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cal behavior of DI awards contrasts with the countercyclicality of DI applications
and awards found in most of the previous literature. Therefore, we explore possible
mechanisms that could be driving this counterintuitive behavior of DI awards.

Contrary to what has been found in the USA, we show that in Spain during the
Great Recession, worse economic conditions are not associated with a change in the
composition of new DI awardees in relation to their health status and labor market
attachment, suggesting that DI participation in Spain is not driven by partially disabled
individuals resorting to DI as a consequence of a worsening of their labor market
expectations.We also show that DI applications are insensitive to economic conditions
in Spain, providing further credence to this conclusion.

While applications are not responsive to the business cycle, we find that higher
unemployment rates are associated with an increase in the number of applications
denied, a result that has also been found for the USA (Maestas et al. 2015). We argue
that, while the countercyclical behavior of denials in the USA is probably the result
of an automatic response of the program to an increase in applications by healthier
applicants, the increase in denials in Spain is possibly the result of an informal increase
in the screening stringency implemented byDI evaluators. To provide further evidence
supporting this hypothesis, we show that the procyclical behavior of DI awards is not
present in provinces where the importance of the construction sector was higher before
the Great Recession, provinces in which DI applicants have more observable and easy
to diagnose disabilities for which restrictions in access aremore difficult to implement.
We further show that women are more likely to suffer from less observable types of
disabilities, which helps explain why the procyclicality of DI awards is concentrated
in women.

Finally, we argue that the procyclical behavior of DI awards may also be the result
of a procyclical behavior of health in the general population. We show that the pro-
cyclicality of DI awards is concentrated in older individuals, a result consistent with
the findings in Haaland and Telle (2015), who show that the probability of receiving
DI benefits is also procyclical for older individuals in Norway. This result, together
with the increasing evidence documenting a procyclical behavior of health in devel-
oped countries (including Spain), suggests that the procyclical behavior of DI awards
in Spain during the Great Recession may be driven by a decrease in the incidence of
disability as a result of worse economic conditions.
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