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ABSTRACT

Making Disability Work?
The Effects of Financial Incentives on Partially Disabled Workers

This study provides insight in the responsiveness of disabled workers to financial incentives,
using administrative individual data from the Netherlands from 2006 to 2013. We focus on
workers receiving partial DI benefits and with substantial residual work capacities that can be
exploited. After the first phase of benefit entittement, workers that do not use their residual
income capacity experience a large drop in benefit income. In effect, this implies a substantial
increase in incentives to resume work. With entittement periods in the first phase of DI
benefits varying across individuals, we use a difference-in-difference approach to analyze the
effects on the incidence of work, the wage earnings and full work resumption of disabled
workers. Based on the effect estimate on work incidence, we infer a labor elasticity rate of
0.12. Elasticity estimates are highest among younger DI recipients, as well as individuals with
mental impairments. The incentive change has only a limited impact on wage earnings of
partially disabled workers and no significant impact on work resumption rates.

JEL Classification: C52, H53

Keywords: disability insurance, work incentives

Corresponding author:

Pierre Koning

VU University Amsterdam
Department of Economics, 7A-27
De Boelelaan 1105

1081 HV Amsterdam

The Netherlands

E-mail: p.w.c.koning@vu.nl



1. Introduction

In recent years, more attention has been devottaetdesign of work incentives of
disabled workers (OECD, 2010). Several studiestithe presence of residual
work capacities among disability insurance (Dl)ipemts, see e.g. Bound (1999) and
Maestas et al. (2014). At the same time, therecenamon belief that disabled
workers are discouraged from using these capadiyi@slack of financial incentives.
Workers that increase their working hours are faggh high implicit tax rates or
may even loose their (full) DI benefits. This mayplkain why outflow rates of DI
recipients are typically low, even if their impaients are expected to be temporary
(Koning and Lindeboom, 2015). Related to this pdmt take-up rates of Ticket-to-
Work vouchers in the US Social Security Disabilitgurance (SSDI) illustrate that
the impact of wage subsidies — as a complemerdrteapDI benefits — do not
compensate for perverse incentives (Autor and Dug2@06)*

The success of reforms that aim at enhancingntipédit tax rates on work
critically hinges on the responsiveness of disakletkers to changes in work
incentives. In particular, labor elasticities maywwith respect to the severity of
impairments and their evolution — as well as theegal loss of work capabilities —
over time. One of the key empirical questions mdlesign of DI benefit schemes

thus is how impairments affect the ability of warkéo respond to — and benefit from

! Likewise, Biitler et al. (2014) find low take upigs for a randomized group of disabled workes in
Switzerland that received the offer to claim a pagt(“seed capital”) of up to USD 71,000 if they

take up or expand employment and reduce DI claims.



— incentives. In this context, possible responsedveofold: workers may increase
their work effort to complement DI benefits, orveahe DI scheme if benefit
conditions become less generous.

This study provides insight in the responsiverséstisabled workers to
financial incentives, using administrative indivedalata from the Netherlands from
2006 to 2013. We focus on workers that receivegdd benefits and have
substantial residual work capacities that can Ipoged. In the first phase of benefit
entitlement — the so called ‘wage-related perio@I-benefits are supplemented with
Unemployment Insurance (Ul) benefits if the resldneome capacity is left unused.
In principle, this ensures the payment of benefitat least 70% of the individual's
pre-disability wage. When the wage related perimdseand the Ul benefit period is
exhausted, however, workers that do not use thsidual income capacity receive DI
benefits that are based on the statutory minimugewastead of their pre-disability
wage. This induces a large drop in the income foemefits for most workers.
However, workers that use their residual work capaeceive benefit levels that are
(still) related to their pre-disability wage. Ifeft, most partially disabled workers
experience a strong increase in work incentivesth-harge potential drops in

benefits — at the moment the wage-related DI bepefiod has been exhausted.

<INSERT FIGURE 1 HERE >

The Dutch DI system, which has been plagued bgtanbial moral hazard

problems for several decades, provides an integestting for the current analysis



(Koning and Lindeboom, 2015). As Figure 1 shows,ghare of workers in the
Netherlands who received DI benefits tripled frometcent of those who were
insured in the late 1960s to about 12 percentaddlwho were insured in the mid-
1980s. It then remained more or less constant tn&iearly 2000s. To counteract
moral hazard problems in the use of DI benefittici@s initially aimed at increasing
the incentives of employers to prevent the infldwvorkers into disability, as well as
increased gatekeeping in the sickness period tieatdes the application of DI
benefits. In 2006, as a final piece of the refoames, the old DI scheme was replaced
by a new DI one with two distinct schemes for perardly and fully disabled
workers (IVA) and the partially and/or temporarilyfly disabled workers (WGA).
Overall, the reforms since the early 2000s have lseecessful in reducing the inflow
into DI, with estimates of over 60% (Van Sonsbeett &radus, 2013). Still, there is
no evidence on the effect of work incentive enharergs that have been introduced
for the WGA scheme in 2006, which is the focushef turrent paper.

One key feature of the partial DI scheme that w@at in our analysis
concerns the length of the wage-related periodtdrenefits for which benefit
conditions are relatively generous. The entitlenpemiod is determined by the work
history of individuals, which induces substantiatiation in the timing of individual
changes in work incentives. This variation alloga use a Difference-in-Difference
(DID) approach that analyzes the effects on thelerce of work, the wage earnings
and the exit rate into (full) employment of disablgorkers. Similar to recent work
by Kostol and Mogstad (2014), the information dodiasupply responses on the

incentive enables us to infer the size of labopduplasticities of disabled workers.



Here, the setup with multiple treatment groupsat &, with different moments of the
incentive change — allows us to broaden our saogeveral ways. First, we estimate
elasticities that vary with respect to the lengtlemtitiement to the wage-related
period of DI benefits, enabling us to assess changthe responsiveness of workers
over the DI benefit spell. Second, variation in tineng of incentive changes ensures
the identification of incentive effects, as theseno need to impose any functional
form assumptions on benefit duration dependenoairmutcome variables. Third,
and related to the second point, individual vasiain the timing of changes in
incentives allows us to specify flexible duraticgpeéndency functions that differ with
respect to age categories in our sample. We ttkesatecount of the possibility that
health recovery patterns and the process of logslmgkills may differ between age
groups of disabled workers.

This paper is related to an increasing strandexBkure that studies the
incentive effects of DI benefits. Part of this ld@&ure compares applicants that are
awarded with DI benefits with rejected applicarssg e.g. Bound 1999; Maestas et
al. 2013; Chen and van der Klaauw 2008; Moore 281f0r et al., 2014 ). Other
studies in this field exploit variation in DI beitefover time and regional variation in
benefit conditions to examine effects on DI enraitr@r DI return to work rates
(Gruber 2000; Autor and Duggan 2003; Campolieti®Z®evang et al 2013). In
particular, using a policy change in Canada in 1@&7ber (2000) comes to an

elasticity estimate of 0.3 that is measured agltlage in non-participation due to a



change in DI benefit levefsUp to date, this is probably the most well knowsuit
in this field of research.

Similar to recent studies of Kostol and Mogstadil@®), Campolieti and
Riddell (2012) and Weathers and Hemmeter (201X)pomary focus is on work
incentives for workers that are allowed to retaigitt DI benefits if (part of) their
work capacity is used. In this literature, a kesuiss concerns the presence of cash
cliffs that deter disabled workers to fully resumerk. Kostol and Mogstad (2014)
use a Regression-Discontinuity design that expkoitatoff date for DI entry to get
access to a return-to-work program in Norway. RBipeents in the treatment group —
those who entered the scheme prior to January 200&e exempted from DI benefit
cuts to a much higher level than the control grd{gstol and Mogstad find elasticity
estimates of the prevalence of work of disabledkensr that range between 0.1 and
0.3. These effect estimates are sufficiently laogjeompensate for entry effects in the
DI scheme — that is, program conditions that mayparage workers to apply for
benefits® Using a DiD design that exploits SSDI programetiéhtials in Canadian
provinces, Campolieti and Riddell (2012) find inaexemptions to increase the
propensity of disability recipients that work wahout 25%, but no significant
changes in the inflow in of outflow out of SSDInglly, Weathers and Hemmeter

(2011) analyse the outcome of a field experimentanmmings disregards for SSDI

2 As to the same DI scheme in Canada, Campolie@i4Pfinds insignificant elasticity effects for a
reform that was enacted in 1973. He argues thgibéity requirements and the stringency of the
medical screening were much tougher in the earfip&%han in the 1980s.

% Using calibrated models that take into accoungimive and entry effects of work incentives, Hoynes
and Moffitt (1999) and Benitez-Silva et al. (20b@wever find mixed evidence on the overall effect

on work participation of (potential) DI recipients.



recipients in the US. Like Campolieti and Ridd#ikey conclude that the policy led to
substantial employment effects for SSDI recipiergtyer than changes in the number
of benefit payments.

A common observation in the literature is thatr&ipients that are targeted
with incentives typically have low (a priori) paniation rates. For instance, Kostol
and Mogstad (2014) analyze the impact of incentore®I recipients with
participation rates that are well below 10%. In EHescheme that is studied in our
paper, however, we focus on workers that are ¢iedsas partially disabled, having
relatively high (a priori) participation rates asubstantial residual work capacities.
The pertaining question for this group is whetimeentives induce workers to exploit
their work capacities or whether other factorsdominant in explaining
employment. In the Dutch system of sick pay, oné@als alternative candidate that
explains labor participation is the continuationm@ige payments by the employer
during the period of sickness that precedes Dl fitecla@ims. If employers and
workers succeed in finding work adaptations in gasod, it is likely that these
partially disabled workers continue to work durthg DI spell.

From our analysis, we find work effect estimateshef full sample to be equal
to 2.5 percentage-points. This corresponds toa lalpply elasticity estimate that is
equal to 0.12. The size of the labor supply elagtaeclines with respect to the age
of workers, rather than the elapsed duration timilincentive change. We also find
the incentive change has a limited impact on theiegs of DI recipients that work.
This effect is confined to workers with wage eagsitvelow their residual earnings

capacity that has been determined at the stanieoDt benefit spell. Finally, there is



no evidence of incentive effects on the exit ratead DI benefits. This suggests that
the degree of disability of DI recipients was prolyaoo large to be able to engage in
substantial work activities to lose DI benefitstaljether. It is also likely that
employed workers preferred partial DI benefits éoshipplemented by a wage subsidy
and wage earnings, rather than being fully emplayeite receiving wage earnings
only. This points at the presence of cash-clifte theter workers from leaving DI
benefits.

The remainder of this paper now proceeds as foll@gstion 2 explains the
institutional background of the Dutch DI schemepartially disabled workers, as
well as the expected impact of the wage subsidyank, wage earnings and the
likelihood of leaving the scheme. Section 3 preseata descriptives, Section 4
discusses the empirical strategy and Section ®ptesnd discusses our estimation

results. Finally, Section 6 concludes.

2. Institutional background

2.1 Partial disability

Since its inception in 1967, the Disability Insucar(DI) program in the Netherlands
is a public scheme that is mandatory for all waském principle, DI benefits provide
insurance for 70 percent of the loss of incometdubese impairments, regardless
the cause of the impairments. Workers apply fob&iefits after two years of
sickness absence. DI claims are assessed and prsraie set by the public
Employee Insurance Agency called UWV. UWV deterrmitiee presence of

impairments, the consequences for the earningsifpaitef an applicant, the degree



of disability as a percentage of the worker’s pisadility wage, as well as the
corresponding disability benefit level. Workers ntlays receive benefits for partial
disability that are supplemented by Ul benefits anblsequently, after Ul benefit
exhaustion, by social assistance benefits — ifés&lual earnings potential is not used
to its full extent.

In order to assess the individuals’ degree of disalthe Employment
Insurance Agency first determines the earningsagpaf workers. The earnings
capacity follows from an assessment that is madenkipsurance doctor and a labor
market expert, who select a set of (at least megylar jobs that meet the worker’s
physical and mental impairments. The earnings ¢gpaguals the median value of
average wage rates of these jobs. Thus, the defreeability is calculated as the
loss of earnings capacity as a percentage theipabitity wage. Individual workers
are subsequently assigned to six disability classi#is the following degree
intervals: 0-35% , 35%-45%, 45% -55%, 55%-65%, 683%6, and 80%-100%. If the
degree of disability is lower than 35%, the worisanot entitled to any DI benefits.
Workers are classified as fully disabled if theagdee of disability exceeds 80% of
their pre-disability wage. This group, that conggs about 75% of the inflow into the
DI scheme, receives a full benefit of 70% of the-gisability wagé. Workers with
disability degrees between 35% and 80% receivéap@n benefits.

With DI benefits that are based on pre-disabiligges, disabled individuals

with similar earnings capacities can have diffeiatibility degrees. This means that

“ Note that fully disabled workers with permanenpaitments (in the IVA scheme) receive a benefit

level that is equal to 75% of their pre-disabilitgige.
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workers with high pre-disability wages are morelkto have higher degrees of
disability. Still, full disability is more commorof workers with low pre-disability
wages that are close to the minimum wage, as aligenjob possibilities are less

numerous for them.

2.2Work incentivesin the partial DI scheme

Partially disabled workers receive DI benefit leveiith two distinctive phases. The
first phase of DI benefit entitlement is referredas the ‘wage-related period’. In the
wage-related period, partial DI benefits are sumeleted with Ul benefitsif workers
do not have sufficient wage earnings; this ensaresal benefit income that equals
70% of the pre-disability wage at minimum. As thadth of the wage-related period
corresponds to the Ul benefit exhaustion perioid, determined by the employment
history of an individual (see Figure 2). Until 20@fe length of the wage-related
period could be characterized as a step functigheoindividual employment history
of workers, with 60 months as the maximum entitletdength. Since 2008,
however, the length of the wage-related perioddez®me a linear function of work
history, with one additional year of work histogsulting in one additional month of
benefit entittement of the first phase. At the sdime, the maximum duration of the

wage-related period has been shortened to 38 months

<INSERT FIGURE 2 HERE >

® In practice, partially disabled workers withoutrweoeceive a single DI benefit that consists ofla D

component and an Ul component.
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When the wage-related period has ended, therensane entitiement to Ul
benefits. Also, DI benefits are no longer calcudads the a percentage of the pre-
disability wage, but related to the statutory minimwage. To compensate for this
drop in benefits, however, workers may qualify dovage subsidy if they succeed in
using more than 50% of their residual earnings ci#&parl his wage subsidy then
supplements the DI benefit to the level that wagiked in the wage-related period.
This means that disabled workers that exploit ntiea@ half of their residual earnings
capacity do not experience a drop in their incobte@end of the wage-related
period of DI benefits. Those who do not meet thgevsubsidy condition, however,
will have a substantial decrease in their incomeaftect, all workers will face a large
increase in work incentives if they move from thstfto the second phase of DI
benefits.

To assess the impact of work incentives in theigdddi scheme, it is
instructive to define the ‘conditional replacemeaie’ as a measure of work
incentives. In this context, ‘conditional’ refesthe presence of partial disability and
the receipt of partial DI benefits. The conditiongblacement rate thus equals the
sum of benefits that would be received if one wawdtlwork, divided by the sum of
benefits and wage earnings that would be receivele would fully exploit his/her
residual earnings capacity. The derivation of cbodal replacement rate in both
phases of benefit receipt requires informationtengre-disability waggV,, the
current wage earnings of partially disabled work&sthe degree of disability, and

the statutory minimum wagé/,,. Moreover, it should be noted that DI benefits can
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increase with respect to pre-disability wages uhgl‘maximum premium wagely/,
is reached. With this information, the conditiorgplacement rate in the first phase of

DI benefit receiptCRR}, equals

. 0.7 W, 0.7
CRR! = . =
0.7d Wi+ (1—d)yw, 1-03d

with

W, = min( W, , W ).
Equation [1] shows that unemployed DI recipienteree 70% of their pre-disability
wage in the wage-related period, up to the maxirpuemium wage. DI benefits can
be supplemented with wage earnings, but with aricihpax rate — or ‘taper-rate’ —
of 0.7. This results in parameter valueS8R' that vary between 0.7 and 1.

The conditional replacement in the second phag¥ benefits, CRR?, can be

derived as follows:

Wi
0.7dW,, 07d <w;;>

0.7d W, + 1—-d)w, 1-03d

CRR? =

The numerator of this expression shows that thefitegenerally decreases in the
second phase if one does not work, as entitlenoedt benefits has ended and

benefits are no longer based on the pre-disalgiéitpings but the minimum wage,
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W.,,. The denominator shows that DI benefits contimuleet based on pre-disability
earnings if the individuals residual earnings c#gas (sufficiently) used. Thus, the
conditional replacement rate will decrease subistintparticularly for workers with
high pre-disability earnings and a low degree sédility? We will explain the

consequences of this in more detail in Section 3.

3. Data
3.1 Data setup
For our analysis we use individual worker inforroatirom the Employee Insurance
Agency (UWV). Our data consist of monthly observas$ of all partially disabled
workers that entered the partial DI scheme (WGAybken January 2006 and June
2010. These recipients are followed as long as téein in the scheme up till
December 2013. Overall, our sample consists of siim@0,000 monthly records and
13,063 unique individuals for whom we observe saviadividual characteristics, as
well as the length of the wage-related period odh@&efits, the degree of disability,
the residuals earnings capacity, the type of inmpants, the pre-disability wage and
current wage earnings.

In principle, information on individual pre-diséiby wages and the degree of
disability can be used as inputs to derive the itmmdl replacement rates that are

explained in equations [1] and [2] in the previgestion. To calculate conditional

® It should be noted that equations [1] and [2] @zs$tfrom some additional benefit rules that agply
workers without work in the second phase of DI ligndf these workers do not have a partner with
income, these workers are entitled to social assigt supplements. We will return to this issudnén t

next section.
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replacement rates for the second phase of DI henktiwever, closing assumptions
are needed on the receipt of supplementary benkfiggarticular, partially disabled
workers that do not work in the second phase wdeive DI benefits that are below
the minimum income level in the Netherlands. Thisimum amounts to 70% of the
minimum wage (€ 12,400 in 2013) for single housdb@nd 100% of the minimum
wage (€ 17,700 in 2013) for couples, respectivdlgrkers may therefore qualify for
supplementary social assistance benefits if theyaddnave a partner with sufficient
income and do not own sizeable assets. For thdsadnals, the conditional
replacement rate in the second phase of DI bengfitsderestimated if
supplementary benefits would be ignored.

Unfortunately, our data do not contain informat@npartner income or assets
that are owned. For those individuals that do natkvor do not work sufficiently to
receive the wage subsidy, however, we observe whétRy receive income
supplements from social assistance, or not. Withitiiormation, we derive two rules
of thumb to construct the conditional replacemat#s. To avoid any biases in the
construction of our data, these rules of thumbafphll individuals — so also to
those without employment for whom income suppleman¢ actually observed. The
first one is thahone of the individuals that are married receive incaupplements.
This assumption stems from the observation that 8% of the married individuals
without wage earnings received income supplementsa second phase of DI
benefits. The second assumption is gdhtinmarried individuals receive income
supplements from social assistance, up to 70%eo$tdtutory minimum wage. With

58% of the individuals that are not married andena® wage earnings receiving
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income supplements in the second phase of DI lden#fis assumption is more
restrictive than the first one. In our analysis, tiverefore will test the robustness of
elasticity estimates with respect to measuremeot®rWe return to this issue in

Section 4.

<INSERT TABLE 1HERE >

3.2 Data description

Table 1 provides sample statistics of the variabfggartially disabled workers in our
sample. We measure these statistics at four tirmggper individual at maximum: (i)
the first month of DI benefit receipt; (ii) the tasonth of DI benefit receipt (for
uncensored DI benefit spells); (iii) the last moathhe first phase of DI benefit
receipt; (iv) the first month of DI benefit receiptthe second phase. Observed
variables include gender, age, marital statusdpsability earnings, the degree of
disability, the length of (maximum) entitlementtkee wage-related period, the
residual earnings capacity, the type of impairmeant$the current wage earnings.
Unfortunately, we do not observe the employmertohysof workers that determines
the maximum entitlement length to the wage-rel&ébenefit period. In the absence
of employment records before 1998, however, thelByeg Insurance Agency sets
the employment years before 1998 equal to the bgerkers on January 1 in 1998,

minus 18. In practice, this means that registersgl@eyment histories can well be
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approximated by the age of workers at the timef¥iv into DI.” In addition, it

should be noticed that the residual earnings cgpativorkers is measured initially

at the start of the DI benefit. When wage earnargsfound to exceed the initial
residual earnings capacity for a longer periodroét the casemanager may decide to
adapt the residual earnings capacity that is regidtover time.

At the start of the DI benefit spell, 53.5% of fhertially disabled workers in
our sample received wages earnings. For these vgitke average wage earnings
are equal to 68.6 euros per day, which is 55% eftrerage of daily pre-disability
wages. For individuals that leave DI benefits duae, constituting about one third
of our sample, we also observe their outflow desiom (recovery, pension, deceased,
or other). About half of these individuals are nnder entitled due to their recovery;
this typically occurs if they find a job with wagarnings that become too high to
meet the threshold of earning more than 65% ofsability wages. More generally,
any wage earnings that exceed the residual earnapgcity for some months will
lead to the adaptation of the assessed individealsings capacity.

When comparing the second and third column in Tablge infer that
individuals leaving the DI scheme tend to be maliéer, single and have higher pre-
disability wage earnings. This reflects the faett thider workers — with more work

history — have a higher probability of retirementwortality. We also find the work

" Obviously, we cannot separate age differencesldfedences in entitlement effects if entitlememt
the wage-related period would be determined byoedye However, with the dependency between Ul
benefit entittement and employment histories chag@n the time period under investigation, separate
identification is possible if we assume calendaetieffects to affect age groups equally. We retoirn

this issue in Sections 4.3 and 4.4.
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incidence and wage earnings to be substantiallyenigt the end of DI benefits than
at the start, which mirrors the fact that the ptwlitg of (partial) work resumption
increases over the DI benefit spell. Finally, tbenparison of sample statistics just
before and after the start of the second phase bébefit receipt — which are
presented in the third and fourth column of Tablesliggests that there is only an
increase in work incentives at that time. We willestigate this impact in more detail

in the next subsection.

<INSERT FIGURE 3HERE >

Essentially, there are two sources of informati@use to assess the impact of
financial incentives on the labor market behaviigpartially disabled workers. First,
we exploit variation in the length of the wage-tethperiod of DI benefit receipt. As
Figure 3 shows, the distribution of these entitletperiods has changed substantially
since 2008. Recall from Figure 2 that the wageteel@eriod followed from a step
function until 2007, when it was replaced by adinginction that is capped by a
maximum. Accordingly, we observe peaks at peridds2018, 24, 36, 48 and 60
months of entitlement to the wage-related pefiSihce 2008, however, we observe a
continuous distribution of periods of benefit detitent, with peaks at 0 months (if
there is no wage-related benefit entitlement) ahddnths (the maximum length of

benefit entitlement) only.

8 In addition, the small group of entitlement pedasdth other wage-related benefits lengths stemfro
the fact that workers may have experienced bepefibds.
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<INSERT FIGURE 4 HERE >

The second source of variation in incentives aages from differences in
individual (changes in) conditional replacemenésatVe argued earlier that these
changes vary with respect to the level of pre-digglivages, the degree of disability
and the household status of workers. Figure 4 shiatghis variation expands in the
second phase of DI benefits. We already showe@@tic 2 that conditional
replacement rates in the wage-related period hde®er bound of 0.70. When
taking into account that some workers received-ae pre-disability wages below
the statutory minimum wage, their conditional replaent rate in this period may be
equal to 1 at maximum. In the second phase, howtherange of values of the

conditional replacement rates increases substintimiwn to values as low as 0.1.

<INSERT FIGURESS5, 6 AND 7 HERE >

To shed more light on the labor market behaviondividuals, Figure 5, 6,
and 7 portray the evolution of employment, wagaiegs (for employed workers)
and work resumption rates of workers over the Didbié spells. The figures stratify

according to the age of workers, with four age gaties as measured at the start of

° To determine the minimum value of the conditioregdlacement rate in the second phase of DI
benefits, suppose we have a worker with a degreéésability that is equal to 40%, and with pre-
disability wage that is equal to the maximum premivage. Without supplementary benefits, the

conditional replacement rate would be equal to.0.11
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the DI spell. Figures 5 and 6 show that the wodkdance and wage earnings
increase over the benefit spell for all age grotips;ends after about two years of DI
benefit receipt. A large share of workers is alyeachployed at the start of DI benefit
receipt — usually with the same employer as thelygrar to the onset of disability in
all groups. In addition, a smaller group succeadsding employment during the
benefit spell. We also observe marked differenndhle size of these increases across
age groups. Particularly workers below the agesafi@dve low employment rates at
the start of the DI benefit spell, but experienoerecrease by about 15% percentage-
point after two years. Likewise, wage earningsmpyed DI recipients below the
age of 35 start at relatively low levels, but irase at a much higher pace than those
for older workers.

Figure 7 shows that workers below the age of 4% lsabstantially higher
work resumption rates than those who are 45 o atdihe first two years of DI
benefit receipt. It thus seems that age groupsotlomly differ with respect to
employment rates at the start of the DI benefitlspat also with respect to increases
in work resumption rates over the benefit spell.e8Wkexploiting individual variation
in incentives and outcome variables over time, s tshould take proper account of
the fact that duration dependence patterns maybhetwyeen age groups.

The appendix to this paper also shows additiagatés that reveal
heterogeneity in the labor market behavior (seareégA.1-A.7). Regarding gender
differences, we see that women have higher workiémce levels than men and are
more likely to resume work than men at the staiDlobenefit receipt (Figures A.1

and A.3, respectively). Still, the work incidendenten increases at a higher rate than
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for women, yielding higher employment levels afteee years of DI benefit receipt.
We also observe marked differences in work incidaates across impairment types,
with rates that range from 30% for workers with taédisorders to almost 80% for
workers with neoplasms (Figure A.4). This sugg#sts employers are more inclined
to keep workers with neoplasms on board and mkegylto dismiss workers with
mental diagnoses. Finally, and in line with expgotes, we find wage earnings to be

highest among workers with the lowest disabilitgres (Figure A.7).

3.3 Eyeball tests

When graphically exploring the impact of the incemtchange at the end of the
wage-related period, account should be taken ofdhénuous nature of wage-
related periods. It is therefore instructive tolgra the evolution of work incidence
and wage earnings in the months before and afteawstion of the first phase of DI
benefits (see Figures 8 and 9, respectivElfo calculate monthly averages, we only

include workers with entitlement to the wage-redgperiod.

<INSERT FIGURES8 AND 9 HERE >

Figure 8 shows that the fraction of workers thratemployed remains more or

less stable until the start of the second pha&¥d benefit receipt, at a level between

19 Note that we use a time window of 24 months paiud after the incentive change. For the sample of
workers that are younger than 45 at the starteaif I spell, however, this time interval is reddde
12 months prior to the incentive change. For thigig of workers, the maximum entitlement to wage-

related benefits is usually smaller than 24 morgbsye would loose too many observations.
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57 and 58% (see Panel A). We next observe an iperneahe average work
incidence in the year thereafter, up to a levellmut 61%. Thus, the eyeball test
suggests that workers responded to the incentitreowi sizeable anticipatory effects.
Panel B shows that these effects are confined t&er® below the age of 45.

As to the evolution of wage earnings of employedkecs around the
incentive change, however, the picture is lessaat In particular, Panel A of
Figure 9 indicates a modest increase in wage agsitivat starts 12 months before the
incentive change and ends 9 months after the iiveechhange. Again, these effects
are largely confined to workers below the age of&nel B). It may be that workers
with insufficient wage earnings — i.e. less thaP56f their residual earnings capacity
— anticipate the incentive change in the precegéaay. But another argument may be
that wage earnings increase over the DI beneflt &gemost workers in the relevant
time interval. This particularly applies to youngesrkers, with short DI entitlement
to wage-related benefits and experiencing subsiantireases in wage earnings

during the benefit spell.

<INSERT FIGURE 10 HERE >

Using a similar strategy as for work incidence a@dje earnings, Figure 10
portrays the evolution of work resumption ratesuabthe time of the incentive
change for workers that are younger than 45 anat 4&der, respectively. To keep
sufficient individual observations, we reduce timeetinterval up to the incentive

change to 12 months. Remarkably, the figure shosteoag decrease in the work
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resumption rates after the incentive change, qaatily for workers that are younger
than 45. If workers would respond to the incentiiange, one would not expect
anticipatory effects to exceed the effects afterabtual start of the incentive change.
Rather than that, however, it is likely that reagveatterns of individual workers are
correlated with the length of the entitlement perio wage-related benefits.

In sum, the eyeball tests suggest that partigulatinger DI recipients with
shorter wage-related entitlement periods become fitaly to work and earn
somewhat higher wages after the incentive changdothe evolution of work
resumption rates, the picture seems less cleatAdithus need formal analyses that

control for the potential impact of genuine duratdependency effects.

4. Empirical implementation

4.1 Theoretical considerations

The primary goal of the incentive change was todase the share of partially
disabled workers that use their residual earniagscities. For those receiving Ul
benefits that complement DI benefits, the larggpdnaincome from benefits at the
start of the second phase benefits may thus halead workers to start working. In
addition, employed workers with wage earnings belosir residual earnings
capacity also experience an increased incentiwot& additional hours when they
start the second phase of DI benefits. Taking imdnthat most workers that work
have wage earnings that are equal to, close teesr exceed their residual earning

capacity, the size of the incentive effect on wagéikely to be limited.
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Next to the intended increase of work and wagriegs, the reform of 2006
aimed at increasing the full recovery and work negtion of workers with partial
benefits. There are however strong reasons tovedliat the impact of the reform on
work resumption has been limited. As explainediearhe benefit reduction in the
second phase of DI benefits only applies to workeais do not exploit 50% or more
of their residual earnings capacity and therefoeenat entitled to wage subsidies. It
is unlikely that this group — that has not succeeaddinding substantial employment
so far — would now succeed in earning 65% or mbtheir pre-disability wage.

At the same time, workers that sufficiently explbiir residual earnings
capacities do not benefit from work resumptionratte incentive change. For them,
full work resumption would imply the loss of DI befits and wage subsidies. This
phenomenon is often referred to as ‘cash cliffsthwage earnings that can be lower
than pre-disability wages, full work resumption neasen lead to a decrease in total

income!?

4.2 I dentification and specification of work incidence and wages

In our analysis, the research design we followressléy comprises two steps. First,
we use a difference-in-difference (DiD) strateggstimate the size of the effect of
the incentive change at the start of the secondgbfDI benefits on the prevalence

of work, the wage earnings, and the (full) workuragtion rates of DI recipients

1 Using ex ante calculations on the new disability in 2006, Van Sonsbeek and Gradus (2006) show
that the increased work incentive will not lowee tioal number of DI benefit recipients, but only
increase the likelihood of employment of this grotipey also argue that cash cliffs deter employed

DI recipients to leave the scheme.
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which are patrtially disabled. Second, we deriveittygied labor supply elasticity of
workers at the extensive margin. For this purpasewill also extend our work
incidence model by allowing the cutoff effect tawavith respect to the size of the
incentive change. This increase in incentives iasueed as the change in the
conditional replacement rate at that moment.

For all outcome measures, the key challenge issenthngle duration
dependence from incentive effects that occur dutiegd| benefit spell. With
entitlement periods to wage-related DI benefit$ Waay across individuals, we can
identify both effects without imposing functionakrin assumptions on the pattern of
duration dependence. More specifically, the DiDrapph allows for unobserved a
priori differences across groups of individualst tegperience different moments at
which the incentive change kicks in. As such, we identify the ex-post effect of the
incentive change, together with anticipation andpation effects in the months
preceding and after the incentive change (Van deng Bt al., 2014).

DiD estimates usually require the assumption thigraar time and duration
dependence baselines are similar for all indivisiugkecall from Section 3 however
that the evolution of work incidence, wage earniagd work resumption rates over
the benefit spell may differ between age categani@air sample. When taking in
mind that the length of the wage-related benefitgokealso strongly varies with
respect to the age of workers, the common basatisemption may thus lead to
inconsistent effects of the incentive change. Véedtore will use baselines that differ
across age categories. Loosely speaking, our agpiean thus be characterized as

‘triple-differencing’.
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With this in mind, we now specify the work prevate,Y, and wage earnings
W of an individuali (i = 1,.N) that enters into DI at calendar timeThis person has
an agea , a maximum wage-related peridg and is observed with an elapsed DI
benefit duratiort . This yields the following equations for the fasimple of partially

disabled individuals,

YVio(a;, T;) = af + BY +TX_ i L(ap <a; <a) Yl(e) +

YYSI(T, = AT < t; < T, + AT )+ yYL 1 (¢, > T, + AT ) + &5 [3]

and, for the sample of partially disabled undiials that are employed,

Wie(a, T;) = oV + BY + 35 I(ax < a; < @) Yi (t) +

YWSI(T, —AT < t; < Ty +AT) +yWE 1 (t; > T, + AT ) + &} [4]

The successive parts in equations [3] and [4] eaexplained as follows. First,
individual fixed effects are denoted byanda", respectively. With individual fixed
effects, the identification of incentive effects @mployment and wage earnings
essentially follows from individuals that experierecchange in incentives. We thus
effectively exclude disabled workers without anyittement to the wage-related
period and those who exit the DI scheme prior &iticentive change. For these
worker groups, there is no ‘within-variation’ incentives that can be isolated with
fixed effects estimation. As an alternative, ong teaexploit ‘between-variation’

would be to estimate the model without fixed effetiut then controlling for possible
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correlation between individual effects and the tengf the wage-related benefit
period. As a first robustness check, we will folltvis strategy by including dummies
for all possible outcomes of the wage-related hepefiod as a control variables.

Second, the vecto’ andB" denote the effect of calendar timethese are
specified as year dummies. Also, both equatiormsvaibr the effect of duration
dependence, which is included as polynomial fumstiof elapsed durations, and

W to vary with respect to age categories thatraaexed by (k = 1,..K).** More
specifically, we allow duration patterns to diffe¥tween age intervals of five years,
with a anda as lower and upper bounds, respectively. With tthmadependency
patterns that may differ between age groups anéagee key determinant of the
wage-related benefit period of individual workeaBowing for different baselines for
age categories helps us to obtain consistent @stgnoé the incentive effect. When
following this strategy, we will vary the width dfe age intervals in our sample, so
as to assess the robustness of our results.

Third, the structural incentive effects on workidence and wages are denoted
asy¥t andy"'t, whereas the effects in the months around thentiveechange are
denoted ag?* andy"S, respectively. Modeling the effect of incentivaghis way
takes account of anticipation and adaptation effdeartially disabled workers may
anticipate the incentive change in the precedingth®and that it may take time for

workers that change their employment status or wawske hours. The time window

12 As we will argue later on, duration dependencéepas can also be estimated non-parametrically, as
a step function of the number of weeks that hawsg@with DI benefits. Regarding the goodness-of-
fit of our model, this yields model outcomes tha @irtually equivalent to the semi-parametric

method that we employ.
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around the incentive chang®T, is set equal to 6 months in our benchmark model,
but we will also present analyses for differentesl to analyse the robustness of our
results.

Finally, &}/ ande/{ denote error terms that are assumed to be I.Dafions
[3] and [4] can be estimated by standard Fixedd&festimation, allowing for

clustering effects at the individual level.

4.3 Modeling work resumption
The conventional way of modeling durations is by tise of proportional hazard
models. This would, however, require strong semajeetric assumptions, both on
the proportionality of coefficient effects as wadl on the interdependence of
observed and unobserved effects (Van den Berg, &(l5). As an alternative, we
therefore specify a linear model that requires feastional form assumptions and
that can be estimated by standard linear estimétigmiques. Similar to De Groot
and Van der Klaauw (2014), we take advantage ofatiethat the length of wage-
related benefits was shortened in 2008, with chattgg varied between groups and
were highest for workers with long employment hisgt® (see Figure 2). Again, this
also enables us to follow a DiD strategy, now usiagtrols that represent the
employment history of workers.

When following this approach, the registered emplegt history is
unobserved, but we argued earlier that it can lpecsgmated by the age of workers
at the moment of inflow into DI. We thus specife throbability of leaving DI

benefits for work resumption withid months after the start of the spell for an

28



individual i with agea that starts at calendar times follows:

Pr(fi,T<M|di =0,Xi,hi)= (XR+ ﬁ¥+ Za (pkl(ai =a)+yRTi+ Xi6+8i},2‘[

[5]

with ¢ as the elapsed DI benefit duration that is obskferindividuali. d denotes a
censoring dummy which is equal to one only if tHebBnefit duratiorf > M and if
the DI benefit duration is right-censored (and zstteerwise). Fod = 1, duration
observations are not included in the estimation.

Equation [5] allows for calendar time effectgq ) that apply to the year of
inflow in the DI scheme. It also includes dummyued for all possible values of the
age in our sample; the effect of these dummiegi®tkd byp. As such, we control
for endogeneity with respect to the incentive dffé which denotes the effect of a
one-month-delay in the incentive change on the gty of work resumption. We
also include individual controls that are in maixThese include gender, household
status and the age of individuals. Finally, theeterm,s® , is assumed to be I.I.D.

With probability measures that are estimated sess the effects of benefit
entitlement in equation [5], we cannot explain ginelerlying dynamics in exit rates
of disabled workers. In this respect, one wouldnberested in the size of anticipation
effects that occur prior to the incentive changspkes in work resumption rates at
the incentive change. Still, we can estimate equdb] for different values of the
time frameM. For shorter time frames, when most individuaéssdill receiving

wage-related benefits, the value estimatgfovill largely be driven by anticipation
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effects. When increasing to a period that exceeds the maximum period of
entitlement to the wage-related benefit period, &y, such ex ante effects will

disappear.

4.4 Derivation and estimation of labor supply elasticities
In order to compare labor supply responses witimgésa in financial incentives, it is
instructive to derive labor supply elasticitiesdigabled workers. In the current
analysis, such estimates can either be obtaineddicect inference on equation [3]
that describes the employment effects, or indiyetly extending and re-estimating
the model. As to the labor supply effects at therisive margin (i.e., in working
hours), however, we cannot infer accurate elagtéffects’>

As to the first method, the effect estimates ofitteentive change can simply
be related to the relative average change in retdeper rates, respectively. To
derive the implied elasticity value of the prevalemf work — i.e., at the extensive
margin — we thus divide the relative effect esteriay the change in the conditional

replacement rate (see also Section 3):

_ Y/ =To)
ACR/CR,

[6]

with ¥, andCR, that denote the average work incidence and avemugitional

13 We argued earlier that the implicit tax rate oditidnal working hours decreases substantialljat t
start of the second phase of DI benefits, but asljong as the residual work capacity is not fully

employed. This renders the effect of additionalkireg hours on implicit tax rates highly non-linear.
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replacement rate of workers prior to the incentliange, respectively. In addition,
ACR represents the change in the conditional replanema&e at the moment of the
incentive change.

Second, we can also infer the labor supply el@gtiy extending and re-
estimating equation [3] with an incentive effecittis proportional to the change in
the log conditional replacement ratdog(CR). This means we re-specify the

incentive effect in equation [3] as

]/Y’SI(Ti — AT < t; < Ti + AT) + )/Y'LI(ti > Ti + AT) + T]YIOg(CRl)

[7]

In this expressiom¥displays the incentive response that is proportitmthe change
in the log conditional replacement rate at tifiperespectively. The labor supply

elasticitye then equals

8]

Interestingly, the parameter estimate/fcan be used as a test on two assumptions.
First, we test the assumption that the labor supsponse of individuals is
proportional to the change in incentives. More #madly, our null hypothesis is that
the response effect is fully explained by the iaseein incentives, yielding an

estimate for the remaining effect that is equaleém (y¥ = 0). Second, recall from
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Section 3 that the conditional replacement ratebeasusceptive to measurement
errors, particularly for the group of unmarried kens that are assumed to receive
income supplements from social assistance. If thesgesurement errors are
substantial, one may expect the estimat¢’db be biased to zero (i.e., attenuation
bias). Thus, ifyY = 0, we cannot reject the hypothesis that thexena measurement

errors, lending credence to the implied labor syptasticity value.

5. Estimation results

5.1 Employment effects

Table 2 presents the estimates for our fixed eSféeE) models on the employment
probability of DI recipients with partial benefithe columns of the table show the
different model variants that were explained inphevious section. Model variant
(i), which is our benchmark model, uses a time wiméround the incentive change
of six months and allows for separate five-yeagnvels for the DI duration
dependency profiles. This yields a statisticalgngicant structural effect estimate of
the incentive change of 2.6 percentage-point. ¢bisesponds to a labor supply
elasticity value of 0.12. We obtain similar resuftthe incentive effect is estimated
by OLS, while using dummy values for all possibédues of the length of the wage-
related benefit period as controls — see modeéwa(ii). Also, the results of model
variants (iii) and (iv) show that the structuraieet estimates are fairly robust with
respect to the length of the time window arounditicentive change that is imposed.
We also find that our estimation results do nothdeaif we use age-intervals for DI

duration dependency profiles that are equal toy@ass or 10 years (i.e., model
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variants (v) and (vi), respectively). Assuming ancoon duration dependency profile

for all age categories leads to a slight overegtonaof the effect (i.e., model variant

(Vii)).

<INSERT TABLE 2HERE >

We argued earlier that the labor elasticity rate also be obtained by inserting
the log of the conditional replacement rate asdatitimnal control in the regression.
As the estimation results of model variant (vilipsv, the incentive effect is fully
captured by the log value of the conditional repiaent rate. The implied labor
elasticity is 0.10, which is close to the elastititat follows from our benchmark
model. This lends credence to the hypothesis ffextte are proportional to the
incentive increase and the incentive change is apgdroximated by the change in the
conditional replacement raté.

The implied labor supply elasticity we find is cpanable to estimates that are
obtained by Kostol and Mogstad (2014). It shouldtressed however that the a
priori employment rates in the analysis of Kostodl Mogstad are only 2 to 3%.

In contrast, in our sample 57.7% of the workers araployed at the time the
incentive change occurred. This indicates thatrtbielence of employment can be

explained by incentives to a limited extent ontylight of the already high a priori

14 As some married individuals will receive benefipplements in our sample in the second phase of
DI benefits, the implied labor supply elasticityiegte of 0.10 can be interpreted as a lower bound.
Under the assumption that all married individuals entitled to benefit supplements to meet theakoc

minimum, the implied estimate would be 0.17.
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employment rates in our sample, it appears thatymamkers continue to work for
one and the same employer, mostly part-time andilplgsvith some work

adaptations.

5.2 Wage effects

Table 3 reports the estimation result for the itieereffect on wage earnings for
employed DI benefit recipients. When following #edtings for the benchmark
model (i.e., model variant (i)), we find the inceetincrease to result in a significant
increase of wage earnings per day of 0.971 eurp @his effect corresponds to
percentage increase of 1.3% of the average wagenAthis result is fairly robust
with respect to changes with respect to the esiimamethod, the time window
around the incentive changes and changes in thsifitation of age groups with
distinct duration dependency profiles. As an exioepto this, we only find effect
estimates that are higher if one common baselinthelapsed DI benefit duration
is assumed (i.e., model variant (vii)). Again, thrglerlines the importance of using

flexible duration baselines that vary with resgecage categories.

<INSERT TABLE 3HERE >

We argued earlier that only workers with wage eaysithat are below their
residual earnings capacity will, at the margin,ezignce an increased incentive to
work more hours — with a taper-rate on gross egmihat is effectively reduced to

0% — if the wage-related period of DI benefits Baded. For workers that do meet t
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the wage subsidy criterion, however, there islaagfanedical re-assessments and,
ultimately, lower DI benefits. With this in mind,is not surprising that the impact
estimate on wage earnings is limited. This findioghplements other studies that also
find that disability recipients avoid to exceedanee thresholds (Campolieti and

Riddell, 2012; Weathers and Hemmeter, 2011; Bigtiex., 2014).

5.3 Work resumption effects

Table 4 presents the estimation results of thatipeobability model for work
resumption. Incentive effects are measured aft@ &nd 24 months of DI benefit
receipt for the complete sample of disabled worlagid separately for those with and
without employment at the start of the DI spelleTéifect estimates that are shown
display the percentage point effect of a one-mamthease in the entitlement period

to wage-related benefits.

<INSERT TABLE 4HERE >

Table 4 shows that the impact of the length ofethitlement period to wage-
related benefits is small and insignificant for thik sample of DI recipients and for
the samples of employed and unemployed DI recipidfar instance, when assessing
the impact of a standard deviation in the entitletperiods of about 12 months, the
return to work probability for the full sample of Becipients after 12 months would
decrease with 0.027*12 = 0.3 percentage point ddly.findings are robust with

respect to the inclusion of various individual coid and a flexible specification of
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year effects that allows these to vary betweencagggories — see columns (ii) and
(iii), respectively™ Overall, these findings suggest that DI recipi@vsided loosing
their benefits by resuming work or were incapalflbralging the gap to full work

resumption'®

5.4 Heter ogeneity

To shed more light on heterogeneity effects inestimation results, Table 5 displays
the effects of the incentive change on the incidasfemployment and wage earnings
for different genders, age categories, househaldsts, impairment types, disability
degrees, pre-disability wages and classes of tigtHeof entitlement to the wage-
related period. Generally, the table shows thatisdgabor supply elasticities are
most substantial for individuals that are fematsyng, non-married and have low
pre-disability earnings and shorter wage-relatetebeperiods. More strikingly,

there is evidence that DI recipients with mental bahavioral disorders respond
strongly to the incentive change, with an impliaddr elasticity value of 0.197. This
contrasts e.g. to Kostol and Mogstad (2014), whd &n elasticity coefficient that is

lower than that for DI recipients with somatic diders. Again, however, one should

15 We also estimated a Cox proportional hazard modé| benefit spells to investigate the effect of
the incentive change, using a dummy variable twattfe period after the incentive change. When
allowing for baselines to differ between age catiegowith intervals of five years, we find
insignificant effects of the incentive dummy. Tlesults of this model of are vailable upon request.
1% Here, one also should take in mind that incerifects on work resumption are identified from
relative changes in entitlement periods to the watgted period. With changes in entitlement that
primarily took place among the older workers, lomatrage treatment effects predominantly apply to

this group as well.
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take in mind here that our sample consists of iddiais with substantial residual
earnings capacities. Due to medical treatmentglatemporary nature of e.qg.
burnouts, some of the individuals with mental dikews may show increased health
conditions over time (Moore, 2015). This procesy imaurn increase the
responsiveness to incentives. Mental impairmentg atso be more difficult to

verify, causing a higher share of moral hazardis group.

<INSERT TABLE 5HERE >

Remarkably, the effect estimate of the incentivenge on employment
increases with the degree of disability of DI reeips. With larger residual earnings
capacities, one would expect that partial work mgstion becomes more likely. At
the same time, however, disabled workers with aeegf disability that is close to
the threshold value of 35% face a higher risk otlog DI benefits all together.

Albeit small, the relative effect of the incentisleange on wage earnings of
employed workers appears to be stronger for indalslthat are female, relatively
young, non-married, and with low pre-disability @ags. Wage earning effects of the
incentive change are most substantial among wotkatdhave wage earnings that are
below the individuals’ residual earnings capaditgtthas been registered. For this
group, we find an increase in wage earnings of 5-B%s suggests that behavioral
effects for employed are confined to disabled wsk@th room to expand their

earnings without the risk of medical re-assessnifiatslead to lower DI benefits. In
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line with our findings on employment effects, thiwup seems less likely to be
confronted with cash cliffs that discourage themvtwk more hours!

We further explored the importance of heterogengifigcts by allowing for
incentive effects that interact with multiple caitvariables at the same time; these
included age categories, gender, household statpajrment type, disability degree,
benefit entittement durations and pre-disabilityges Interestingly, age is then found
to be the only significant and dominant explanat@siable for the size of the
employment incentive effe¢®. This means that there is no innate impact of¢heth
of the wage-related period.

As a final robustness test, we exploited the hetameity in our sample to use
flexible specifications of duration dependencehi@ émployment and wage earnings
model. In particular, we allowed for distinct duoat dependence patterns for all
possible combinations of (four) age categoriesgdgeand (five) impairment types.
This yielded outcomes that were virtually equivalenthose that were obtained for

the benchmark model for employment and wage easning

" We also tested whether the residual earnings igpadtself responded to the incentive change.
This yielded insignificant coefficient estimategyan, this lends credence to the idea that cafih cl
discouraged workers to increase their wage earnings

18 For expositional reasons, the outcomes of estimatbf the employment model with interacted

incentive effects are not included in this papet,dre available upon request.
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6. Summary and policy implications

This paper provides insight in the responsivenésissabled workers to financial
incentives, using administrative individual datanfrthe Netherlands. We focus on
workers receiving partial DI benefits and with salogial residual work capacity that
can be exploited. After the first phase of DI bénafitittiement, workers that do not
use their residual income capacity experiencegeldrop in their benefit income. As
entitlement periods in the first phase of DI betsefary across individuals, we can
use a DiD approach to analyze the effects of tigentive change on the incidence of
work, the wage earnings and (full) work resumptiéulisabled workers. Based on
the effect estimate on work incidence, we infealzor elasticity rate of 0.12. The
incentive change has only a limited impact on wegmings of partially disabled
workers and no significant impact on work resumptiates. Further, labor supply
effects are largest among younger workers and tiwdbkemental impairments.

From a policy perspective, there are least thresoles that can be drawn from
our analysis. First, our results stress the impaeaof work continuation in the
sickness period that precedes entitlement to Détiisn Most employed individuals
in our sample succeeded in maintaining employmaetik the DI claims assessment.
Albeit significant, the additional impact of finaatincentives among workers
without employment at the start of DI benefit retas relatively small.

Second, our results confirm earlier work that disdlwvorker respond to
earnings disregards and wage subsidies that coreptdd benefits, rather than

inducing individuals to leave the DI scheme (Cargtodnd Riddell 2012; Weathers
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and Hemmeter 2011). In the context of the Dutcls@leme, partially disabled
workers had an interest in exploiting their resiceanings capacity but avoided the
imposition of medical assessments that would Iaweir DI benefits. As a result,
increases in wage earnings of already employediohails were limited. In the time
period under investigation, DI recipients were tgtly scheduled to have medical
reassessments only if they had experienced suladtencreases in wage earnings.
With this in mind, one may consider a more frequerd focused use of medical
reassessments, so as to prevent the occurreneslotliffs (see also Moore, 2015).
Alternatively, one may opt to design incentive subs that also reward full work
resumption or allow for temporary extensions ofdfgrentittement if wage earnings
exceed the maximum level for eligibility to DI béite

Finally, we find high response effects of finangratentives are confined to
younger workers. This explains why younger workeith low DI benefit entitlement
to the more generous wage-related period are nagponsive to the incentive
change. When controlling for such age effects,gl&no evidence that the incentive
change also decreases with respect to the lendgdh lménefit entittiement. Thus,

employment effects of shortening DI benefit entitént are probably limited.
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TABLESAND FIGURES

Table 1: Sample statistics of the inflow of partially disabled benefit recipients
(2006-2013).

Start of End of Closetoincentive
benefit  benefit®  changeatt=T:

t=T-1 t=T+1

Number of individual observations 13,063 3,758 853 11,385
Male (%) 54.1 56.2 53.1 53.1
Age 46.8 51.1 48.4 48.5
Married (%) 54.5 56.0 53.9 53.9
Grade of disability (%)

35-45% 33.3 34.6 32.3 31.9

46-55% 30.4 28.6 30.5 30.6

56-65% 18.7 19.5 18.9 19.1

65-80% 17.7 17.3 18.2 18.3
Impairment types (%)

Neoplasms 7.7 111 7.2 7.6

Mental and behavioral disorders 34.9 32.7 350 5.03

Diseases of the circulatory system 16.0 169 615. 159

Diseases of musculoskeletal system 15.6 155 7 15. 155

Other 25.8 23.8 26.5 25.9
Pre-disability wage, euros per day 125.3 131.8 a31. 131.8
Working status (%) 53.5 60.9 57.7 58.7
Working, more than 50% of earnings capacity (%) 744, 53.4 54.1 52.8
Earnings, euros per day 31.8 56.2 42.2 43.2
Earnings, euros per day (if working) 68.6 98.7 74.2 74.7
Residual earnings capacity, euros per day 60.0 60.560.5 60.2
Conditional replacement rate (%) 82.9 53.2 84.1 .736
Length wage-related period (months) 24.3 23.3 28.0 28.0
Outflow destination

Recovery 50.2

Retirement 28.5

Deceased 9.0

Other 12.3

% Note the sample statistics that are measured itaghenonth of DI benefit receipt are based on nseeed DI
benefit spells only.
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Table 2: Estimation resultsfor employment probability model. Standard errorsarein parentheses. */** indicate
significance at 5% /1%, respectively.

() (i) (iii) (iv) ()] (vi) (vii) (viii)
Estimation method Individual OLS? Individual Individual Individual Individual Individual Individual
FE FE FE FE FE FE FE
Time window around incentive change 6 months 6thwn O months 12 months 6 months 6 months 6 months moréhs
Age intervals for flexible baseline 5 years 5 years 5 years 5 years 2.5 years 10 years all 5 years
specificatior?
Short term effect incentive 0.014**  0.012** 0.015* 0.014** 0.014** 0.010** 0.0021
(0.0029) (0.0033) (0.0033) (0.0029) (0.0029) (0.0029) (0.0035)
Structural effect incentive 0.026**  0.026** 0.021** 0.026** 0.025** 0.025** 0.032** 0.0069
(0.0044) (0.0054) (0.0034) (0.0052) (0.0044) (0.0043) (0.0041) (0.0053)
Conditional replacement rate, log value 430
(0.0076)
Time constant controfs X
Year dummies X X X X X X X X
R-squared (within) 0.034 0.034 0.034 0.035 0.034 .028 0.035
R-squared 0.050
# Observations 688,915 634,390 688,915 688,915 9688, 688,916 688,975 688,915
# Individuals 13,051 11,340 13,051 13,051 13,051 13,054 13,054 13,051
Implied labor supply elasticity 0.123 0.121 0.100 0.124 0.116 0.116 0.151 0.101

#Note that OLS estimates are obtained only fronstivaple of individuals with benefit entitlement hetwage-related period.

®For each baseline per age category, we use foynpuiial values of the elapsed DI duration. Thiddseoutcomes that are virtually equivalent to acefjfmation with
dummy values for all possible values of elapseciiom.
°Time constant controls include gender, househaluist the degree of disability, impairment types alhpossible values of the length of entitlemterthe wage-related

benefit period.

44



Table 3: Estimation resultsfor wages of employed DI recipients (euros per day). Standard errorsarein parentheses. */**

indicate significance at 5%/1%, respectively.

(i) (if) (iii) (iv) (v) (vi) (vii)
Estimation method Individual oLs? Individual Individual Individual Individual Individual
FE FE FE FE FE FE
Time window around incentive change 6 months Gt O months 12 months 6 months 6 months 6 months
Age intervals for flexible baseline 5 years 5 years 5 years 5 years 2.5 years 10 years all
specificatior?
Short term effect incentive 0.681**  1.393* 0.663** 0.673** 0.686** 0.531*
(0.242) (0.364) (0.284) (0.242) (0.246) (0.228)
Structural effect incentive 0.971* 0.828 0.775* 0.994* 0.926** 1.011* 1.634**
(0.369) (0.618) (0.276) (0.447) (0.375) (0.369) (0.319)
Time constant controfs X
Year dummies X X X X X X X
R-squared (within) 0.078 0.078 0.078 0.079 0.078 0.071
R-squared 0.070
# Observations 393,342 371,034 393,342 393,342  ,3393 393,342 393,383
# Individuals 9,209 8,282 9,209 9,209 9,209 9,209 9,211

#Note that OLS estimates are obtained only fronstiraple of individuals with benefit entitlement hetwage-related period.

®For each baseline per age category, we use founpwlial values of the elapsed DI duration. Thiddgeutcomes that are virtually equivalent to acffjfation with

dummy values for all possible values of elapseaiiom.

“Time constant controls include gender, househaluist the degree of disability, impairment types alhpossible values of the length of entitlerrenthe wage-relate d

benefit period.
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Table 4: Estimation resultsfor model of work resumption of DI benefit recipients,
measured in percentage point. Standard errorsin parentheses. */** indicate
significance at 5% /1%, respectively. 12,558 observations.

(i) (i) (iii)
Effect |ength wage-related benefit period : all individuals (months)
- Within 6 months -0.014 -0.014 -0.007
(0.013)  (0.013) (0.014)
- Within 12 months -0.027 -0.027 -0.011
(0.021)  (0.021) (0.022)
- Within 24 months -0.003 -0.002 0.034

(0.027)  (0.027)  (0.028)

Effect of length wage-related benefit period: employed individuals (months)

- Within 6 months -0.027 -0.025 -0.047
(0.032) (0.032) (0.041)
- Within 12 months 0.037 0.040 0.019
(0.046) (0.047) (0.054)
- Within 24 months -0.029 -0.027 0.005

(0.071)  (0.071)  (0.081)

Effect of length wage-related benefit period: unemployed individual s (months)

- Within 6 months -0.021 -0.020 -0.008
(0.015)  (0.015) (0.016)
- Within 12 months -0.047* -0.045 -0.016
(0.024)  (0.024) (0.024)
- Within 24 months -0.027 -0.023 0.024
(0.030) (0.030) (0.031)
Age dummies X X X
Other individual control8 X X
Year effects X X X
Year effects x age categories (5-years) X

2The other time constant controls that are usedidiechender, household status, the degree of dtgabil
and impairment types.

46



Table5: Heter ogeneity effectsin employment and wage responses. Standard errors
in parentheses. */** indicate significance at 5%/1%, respectively.

Effect on Employment
indicidence
Coefficient Implied
estimate elasticity
All 0.026**  (0.0044) 0.123
Male 0.024*  (0.0046) 0.144
Female 0.019**  (0.0050) 0.198
Age categories
age < 35 0.050** (0.010) 0.513
35 <age<45 0.039**  (0.0093) 0.294
45 < age< 55 0.0058 (0.0055) 0.046
55 < age< 65 0.0084 (0.0056) 0.050
Married 0.016**  (0.0045) 0.122
Non-married 0.027*  (0.0051) 0.200
Impairment types
Neoplasms 0.015 (0.012) 0.254
Mental / behavioral disorders  0.032*  (0.0063) 0.197
Diseases circulatory system 0.015* (0.0074) 0.113
Diseases musculoskeletal 0.019* (0.0089) 0.128
Other 0.015*  (0.0061)  0.140
Disability degree
35-45% 0.0077  (0.0058)  0.066
46-55% 0.017**  (0.0058)  0.142
56-65% 0.030**  (0.0079)  0.204
66-80% 0.034**  (0.0079) 0.178
Residual earnings capacity usage
Wage < earnings capacity
Wage> earnings capacity
Pre-disability wages
< 125 euro per day 0.018**  (0.0048) 0.28¢
> 125 euro per day 0.023**  (0.0047) 0.11¢6
Length wage- related period
< 13 months 0.039** (0.0112) 0.258
12-24 months 0.024*  (0.0062) 0.171
25-36 months 0.0081 (0.0044) 0.063
> 36 months 0.0078 (0.0053) 0.055

Effect on conditional wages

(euros)
Coefficient Fraction
estimate of average
wage
0.971**  (0.369) 0.013
0.497 (0.386) 0.0062
1.086*  (0.392) 0.016
1.552 (0.845) 0.026
1.316* (0.526) 0.017
0.379 (0.501) 0.0049
0.428 (0.416) 0.0055
0.630 (0.344) 0.0082
0.981*  (0.451) 0.014
0.592 (0.974) 0.0078
0.279 (0.607) 0.0038
1.136**  (0.495) 0.015
1.366*  (0.639) 0.019
0.852*  (0.499) 0.013
1.186*  (0.501) 0.015
0.306 (0.444) 0.0042
1.010 (0.576) 0.015
1.067 (0.750) 0.015
2.895**  (0.890) 0.058
0.554 (0.402) 0.0067
0.783*%(0.301) 0.015
0.743 430) 0.008
-0.847 (1.395) -0.014

1.133*
0.668*
1.553*

(0.505) 0.016

(0.317) .0088
(0.416)

020.

# Note that residual earnings capacity usage is unedsat the start of the DI spell, thus avoidindageneity problems
that would occur if wages would not be measureti délay.
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Figure 1: Disability Insurance award and enrolment rate per insured worker in
the Netherlands, 1968-2012. Source: UWV(2012).2
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@Due to the extension of the sickness waiting efiom one to two years in 2004, the yearly DI advate was
almost equal to zero in 2005. This point observaisaherefore excluded in the figure.
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Figure 2: Employment history (years) and months of DI benefit entitlement in the
wage-related period
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Figure 3: Distribution of wage-related DI benefit entitlement periods of partially
disabled workers, until 2008 (Panel A) and since 2008 (Panel B)
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Figure4: Distribution of conditional replacement ratesin first and second phase

of DI benefit receipt (Panel A and Panel B, respectively);

Sample of disabled workersthat are observed in both DI benefit phases
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Figure5: Averagework incidence of partially disabled workers, measured over
the DI spell and stratified over age categories
(age measured at the start of DI spell)
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Figure 6: Average wage earnings of partially disabled wor kerswith work, measured
over the DI spell and stratified over age categories
(wage earningsin eurocents per day; age measured at the start of DI spell)
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Figure7: Empirical work resumption rates of partial DI recipients
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Figure 8: Averagework incidence of partial DI recipients, 24 months prior and
24 months after the incentive change.

Full sample (Panel A) and sample stratified over age categories (Panel B).
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Figure 9: Average wage earnings of partial DI recipients with employment, 24
months prior and 24 months after the incentive change. Wage earningsin eur ocents.
per day. Full sample (Panel A) and stratified over age categories (Panel B)
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Figure 10: Empirical work resumption ratesof partial DI recipients, 24 months
prior and 24 months after the incentive change, stratified over age categories.
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Appendix: additional figures

Figure A.1: Average work incidence of partially disabled workers, measured over
the DI spell and stratified over gender
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Figure A.2: Average wage ear nings of partially disabled wor kerswith work,
measured over the DI spell and stratified over gender
(wage earningsin eurocents per day)
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Figure A.3: Empirical work resumption rates of partial DI recipients,
stratified by gender
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Figure A.4: Average work incidence of partially disabled wor kers, measured
over the DI spell and stratified over impair ment types
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Figure A.5: Average wage ear nings of partially disabled wor kerswith work,
measur ed over the DI spell and stratified over impair ment types
(wage earningsin eurocents per day)
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Figure A.6: Average work incidence of partially disabled workers, measured over

Work (fraction)

the DI spell and stratified over disability degrees
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Figure A.7: Average wage earnings of partially disabled wor kerswith work,
measured over the DI spell and stratified over disability degrees
(wage earningsin eurocents per day)
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