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I. Introduction

Disability insurance (DI) rolls have often lengthened at the same time that population

health indicators have improved. This suggests there is considerable capacity for work among

the pool of DI claimants. If this is true, then retrenchment of DI should be possible without

jeopardizing the economic wellbeing of individuals with health problems. To some extent,

labor market earnings could replace DI income without increasing dependency on other social

assistance programs. This logic underpins efforts to rein in DI programs.

This paper provides evidence on the work capacity of the universe of Dutch DI claimants

aged 30-44 by using administrative data to estimate the impact on employment, earnings

and social assistance income of increased program stringency that terminated the benefits

of one fifth of claimants and reduced the benefits of an additional 12%. The Netherlands is

an interesting case study in DI policy. The country is infamous for a DI dependency rate

that reached 12% of the insured population at the beginning of the 1990s (Koning and Lin-

deboom 2014), while also being commended for a series of reforms that are claimed to have

contributed to a 40% fall in this dependency rate. Countries, such as the US, searching for

ways to make the mounting fiscal burden of DI manageable can potentially learn from the

Dutch experience (Autor 2015).

Much of the evidence on the employment effects of DI comes from studies that follow Bound

(1989) in using the employment of rejected applicants to give an upper bound on the work

capacity of claimants (Chen and van der Klaauw 2008; von Wachter, Manchester and Song

2011). Exploitation of plausibly exogenous variation in the award probability can eliminate

the upward bias (Maestas, Mullen and Strand 2013; French and Song 2014). While this

evidence is pertinent to gauging the impact of policies that tighten entry to DI, it is less

relevant to assessing the potential of reforms that aim to release the work capacity of existing

DI claimants. Since skills and preferences for work may deteriorate with time spent on DI

(Vingard et al. 2004, Bryngelson et al. 2009; Svensson et al. 2010), work capacity at entry

is not necessarily indicative of the average capacity in a pool of claimants.

Tightening the screening of DI applications has been shown to be effective in reducing

program entry (Autor and Duggan 2003; de Jong, Lindeboom and van der Klaauw 2011).
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But without increasing the rate of exit, which tends to be very low (Autor and Duggan 2003;

Moore 2015), it is a long route to reducing the stock of claimants, and so program costs.

Unfortunately, there is only sparse evidence on the work capacity of claimants that would be

targeted by efforts to increase exit. Moore (2015) finds that termination of the benefits of

a subset of DI claimants in the US increased the likelihood of moving into employment by

22 percentage points – a large effect relative to the employment histories of those affected.

But this curtailment affected only 2% of DI claimants who had qualified, at least in part,

through alcohol and drug addiction. Their response is not necessarily indicative of the work

capacity, and preferences, of the majority of claimants with more prevalent conditions. Fur-

ther, the narrow targeting of this measure may have encouraged some of those affected to

seek re-qualification through a different health condition (Autor 2015).

Borghans, Gielen and Luttmer (2014) evaluate a more universal scale-back of DI that af-

fected all claimants younger than 45 in the Netherlands. This occurred a decade before the

reform we examine. They estimate that measures that cut the benefits of existing claimants

by about 10%, on average, reduced the DI participation rate by 3.8 percentage points and

raised the employment probability by 2.9 points. Our main contribution relative to this pa-

per is to examine whether and how the work capacity of DI claimants varies with the health

condition through which they qualify for DI. Evidence on such heterogeneity is relevant to

one of the main explanations proposed for the growth of DI rolls. According to this hypoth-

esis, loosening of the criteria for entitlement from precisely defined medical diagnoses to the

vaguer concept of work capacity opened the door to claims based on health conditions that

are difficult to verify medically (Autor and Duggan 2006, Milligan and Wise 2011). Lower

back pain and stress-related problems are the stereotypical examples. In 2010, individuals

suffering from mental health disorders constituted one half of existing DI claimants and 27-

47% of new awards across all OECD countries (OECD, 2012). Musculoskelatal problems are

typically the second most common reason given for a DI claim (SSN, 2013). If this explana-

tion for the growth of DI programs is correct, then claimants with more subjectively defined

conditions, such as some mental health and musculoskeletal problems, should have greater

capacity to work. Evidence on this is scant and inconsistent.

we use the employment response to more stringent benefit entitlement rules that applied
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to all DI beneficiaries irrespective of qualifying health condition to provide the first detailed

evidence on variation by diagnosis in the work capacity of a stock of DI claimants. The re-

form we examine did not change the medical criteria for awarding DI. Rather, it changed the

method used to calculate potential earnings (and so benefit entitlement) for any given health

condition. This allows us to compare the effects of increased DI stringency on employment

across diagnoses.

In addition to providing evidence on work capacity by diagnosis, this is one of the few

studies to estimate the work capacity of younger DI claimants from their response to benefit

cuts. Borghans et al (2014) identify this effect at the age of 45, while Moore (2015) esti-

mates it for claimants aged 30-61 who qualified through addiction and finds stronger effects

at younger ages. We estimate the effect on all DI claimants aged 30-44. This is the age group

that would be expected to have the greatest residual work capacity and is likely to be the

principal target of any attempt to reduce benefits of existing claimants. 1

The reform we evaluate involved reassessment of the earnings capacity of the whole stock

of DI claimants younger than 45. The reassessment applied stricter rules that could result

in complete or partial withdrawal of benefits. We identify the effect by comparing the pre-

post change in employment (and other outcomes) with the respective change experienced by

older claimants not exposed to the reform. Unlike other studies that rely on difference-in-

differences (DID) across age groups to identify the employment impact of more stringent DI

(Karlstrom et al 2008; Staubli 2011), we adjust for the difference between the age groups

in the employment trend over a period prior to the reform. This trend-adjusted DID (Bell,

Blundell and van Reenen 1999) eliminates age-specific trends, as well as period effects. Iden-

tification of the treatment effect rests on the assumption that, in the absence of the reform,

the age differential in the employment trend would have been that observed in the earlier

period. Essentially, this rules out cohort effects. Consistent with this, we demonstrate that

trends do not differ by cohort over periods prior to the reform.

1Karlstrom et al (2008) find that tightening DI eligibility criteria for those aged 60+ had no impact on employment
of this older group in Sweden. At the slightly younger age of 55-56, Staubli (2011) finds a positive impact of reduced DI
entitlement on employment in Austria. A few studies that do not use variation arising from benefit cuts find stronger
labor supply responses of younger DI claimants (von Wachter 2011; Kostol and Mogstad 2014).
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We estimate that application of the more stringent rules cut the benefits received by 14.3%,

on average, and raised the rate of transition out of DI by 13 percentage points.2 The retrench-

ment had a positive impact on employment. We estimate that the probability of moving into

employment was raised 6.3 percentage points. This indicates the work capacity existing in a

pool of DI claimants aged 30-44 that can be released through full screening and benefit cuts

of the order of 14%, on average. Roughly half of those forced or induced to leave DI entered

employment. Work capacity was therefore substantial among the claimants whose degree of

disability was revised downward sufficiently to cause them to leave DI. However, these were

the minority in the stock of claimants.

We estimate that the cut to DI benefits induced claimants to raise their labor market earn-

ings by 11.5%, on average. In aggregate, increased earnings replaced 44% of the reduction

in DI benefits. A further 26% of the loss of DI benefits was compensated through increase

reliance on other social assistance programs. This sizable spillover effect is consistent with

evidence produced by Borghans et al (2014) from the earlier retrenchment of the Dutch DI

program. It signals that the fiscal impact of cutting DI benefits falls well short of the savings

to that program alone. The increases in earnings and other social assistance are not sufficient,

on average, to fully offset the loss of DI benefits. On average, the income of the claimants

who were reassessed under the tighter rules was reduced by 3.45%. This average obscures

the much larger fall in income experienced by those whose benefits were cut severely, or even

terminated.

While the cuts to DI benefits caused claimants to increase their earnings, it also resulted in

lower earnings per day worked. The daily wage fell by around 11%, on average. This suggests

that the claimants who were induced to work by the rationalization of the program were less

productive than those who would have left DI without the pressure of lower benefits. The

cuts caused claimants to settle for lower quality, less well-paying jobs.

Application of the stricter entitlement rules impacted most on DI participation and ben-

efits of claimants with musculoskeletal problems. Their probability of continuing to claim

2Benefits were terminated for 20% of the claimants who were reassessed. Our estimated impact on the DI exit rate
is smaller because it nets out claimants who would have left DI even if their benefits had not been terminated. In
addition, our estimate takes account of re-entry to DI after a termination of benefits.
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DI was reduced by 19 percentage points and their benefits were cut by almost 20%, on av-

erage. Claimants with mental health problems were also among those who experienced the

greatest cuts in benefits. Employment was induced to rise most for those suffering from

musculoskeletal conditions. The cuts produced an 8.2 percentage point increase in the rate

of employment in this group. For those with mental health disorders, the rate went up by 6.7

points. At the other extreme, the employment rate was raised by only 2.8 percentage points

for claimants with cardiovascular disease (CVD). The comparison indicates that claimants

with musculoskeletal and mental health conditions do tend to have greater work capacity.

The greater impact on the employment of claimants in these two groups is entirely due to

the stronger effect on their DI participation. In fact, the proportion of claimants induced

to leave DI who entered employment was actually lower in these two groups than it was for

claimants with CVD.

Claimants with musculoskeletal and mental health disorders were able to replace 44% and

54% respectively of their lost DI benefits with increased earnings. These fractions are not

higher than those achieved by claimants in all of the other diagnostic categories. Claimants

with mental health problems make the greatest use of other social assistance to compensate

for the loss of DI. For each e1000 of DI benefits lost, claimants in this category received

e370 more from other programs. Those with musculoskeletal problems received only e130.

Claimants with mental health conditions appear to be highly welfare dependent. When their

benefits from one social assistance program is cut, they substitute at a high rate with trans-

fers from another program.

There is indirect and mixed evidence of heterogeneity in the work capacity of DI claimants

from studies based on rejected DI applicants in the US (von Watcher et al. 2011; Maestas,

Mullen and Strand 2013; French and Song 2014). von Wachter et al (2011) note that rejected

DI applicants who reported mental health and musculoskeletal problems had the highest

subsequent employment rates. Maestas et al. (2013) correct for unobservable differences

between accepted and rejected DI applicants and find no evidence that suggests DI claimants

reporting these two types of conditions have greater work capacity. In fact, they estimate

that the employment potential of claimants with musculoskeletal problems is almost half that

of those with other diagnoses. French and Song (2014), who also attempt to take account of
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differences in unobservables, arrive at the opposite conclusion: claimants with musculoskele-

tal problems have greater work capacity.3 Moore (2015) provides more direct evidence of

variation in work capacity by diagnosis. He finds that those with a primary diagnosis of a

mental health or a musculoskeletal condition were more likely to work after being disqualified

from DI. The limitation of this evidence, as mentioned before, is that it is obtained only from

claimants who partly qualified for DI through addiction.

The next section describes the Dutch DI program and the reform we evaluate. Section

III sets out our identification strategy. Section IV describes the Dutch administrative data

used, presents descriptives, examines trends in the outcomes and explains the method of

estimation. Results are presented in section V. The final section concludes.

II. Dutch Disability Insurance

Even after a decade of belt-tightening, the Dutch DI program remained relatively generous

in 2004. Replacement rates, at a maximum of 70% for full disability, were higher than in most

countries (OECD, 2009). The program offers compensation for partial disability. A claimant

assessed as less than full disabled is permitted to work and supplement her earnings with

DI provided she does not earn more than 85% of what she did prior to becoming disabled.

This makes the Dutch program a forerunner of return-to-work incentives that have been

introduced or contemplated more recently in countries such as the UK and the US (Kostol

and Magstad 2014; Autor 2015).

A. Eligibility and benefits

Before 2004, an application for DI could be made if the person considered herself unable to

resume her normal work schedule after receiving sick pay for one year.4 The Social Security

Administration (SSA, or UWV using the Dutch acronym) would make a medical assessment

to establish whether the applicant was completely incapable of work and to identify work

3Maestas et al. (2013) instrument DI status with the award propensity of the case officer. French and Song (2014)
concentrate on DI applications that go to appeal and instrument DI status using the record of the presiding judge.
The discrepancy between the findings of the studies could lie in the fact that applicants suffering from musculoskeletal
disorders are more likely to appeal a rejection. During the appeal process, the plaintiff may keep her earnings low to
increase to signal low work capacity.

4We describe the disability program for 30-65 year-old workers that operates under the Invalidity Insurance Act
(Wet op de arbeidsongeschiktheidsverzekering, WAO) and covers around 80% of DI claimants. Separate programs for
younger individuals and the self-employed were also changed in 2004 but we do not consider them since the details of
the reforms differ and the employment patterns of claimants qualifying for of these programs differ markedly from those
of claimants of the main program for prime-aged workers.



8

activities that she could manage given her medical condition. If the SSA physician judged

that the applicant had some residual work capacity, then a vocational expert would assess

the applicant to identify specific occupations from a very detailed list that she was considered

capable of performing, taking into account her educational attainment.

The applicants lost earnings capacity, or degree of disability, was calculated as 1 minus the ra-

tio of potential earnings to pre-disability earnings. Earnings potential was the average salary

across the three highest paying feasible occupations that each had at least ten jobs cur-

rently available.5 If the estimated loss of earnings capacity was less than 15%, then the claim

was rejected. Otherwise, disability benefits were paid at approximately 70% of lost earnings.6

Outflow from DI was low and consisted mostly of claimants who found employment paying

more than 85% of their earnings prior to entering the program, as well as working claimants

who increased their earnings above this threshold. Once the threshold was breached, a

claimant continued to receive her benefit during a three-month trial period before entitlement

was terminated. Work capacity was reassessed one year after a claim was awarded and

every five years thereafter. These reassessments were often based on no more than a postal

questionnaire returned by the claimant. It is claimed that they induced less than a fifth of

the outflow from DI (Work and Income Inspectorate 2004).

B. The 2004 Reform

From October 2004, a stock of about 275,000 DI claimants younger than 50 (on July 1,

2004) became eligible for reassessment under stricter qualification criteria.7 The outcome

could be complete or partial withdrawal of benefits.

Each claimant below the age threshold was called for reassessment at her local SSA office

at some time between October 2004 and May 2009. Many were required to undergo medical

assessment by a physician. All had their lost earnings capacity re-evaluated under new rules

that could result in upward revision of current potential earnings and downward revision of

pre-disability earnings. For any given a health condition and associated functional limita-

5The wage attached to each specific occupation was essentially the average wage for that occupation in the applicant’s
region and at her level of education.

6Specifically, the replacement rate was set at 70% of the mid-point of each category of lost earnings capacity defined
in Appendix C, Table C3.

7The reform was legislated in April 2004 and the initial plan was to start the reassessments from July 2004. Because
of strong opposition and lack of consensus about the reassessment criteria, implementation was pushed back to October.
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tions, lost earnings capacity under the new rules could not be greater than it was under the

old rules. In many cases, it would be lower resulting in a reduction or termination of benefits.

The main reason benefit entitlement could be revised downward was that potential earnings

were now estimated by averaging over the three highest paying occupations the claimant

could perform that each had at least three jobs available. Previously, only occupations with

at least ten available jobs had qualified. In addition, jobs requiring Dutch language profi-

ciency and knowledge of IT were considered feasible even if the claimant did not possess those

skills. Full-time and night work were also considered even if the claimant had not previously

engaged in that type of employment. As a result of expanding the pool of potential work, the

average wage in the three highest paying feasible occupations could not be reduced, and may

have been raised. In the latter case, benefit entitlement would fall. In addition, pre-disability

earnings could be reduced by a new rule that truncated weekly hours at a maximum of 38.

If earnings had been inflated by previously working more than this, then there would be a

downward revision of lost earnings capacity, and so benefits.

These changes resulted in around one third of all reassessed claimants having their benefits

reduced or terminated (UWV 2009). For about one fifth, lost earnings capacity was reassessed

to be below the 15% minimum threshold and entitlement to DI was withdrawn. Another 12%

were allowed to remain on DI but with lower benefits. Over three fifths (62%) experienced no

change in their entitlement. Deterioration in health since the previous assessment resulted

in 6% of claimants having their benefits raised despite application of the more stringent rules.

Prior to the reform, around three fifths of claimants were assessed as fully disabled (i.e.

lost earnings capacity ≥ 80%). Many of them remained on full disability benefits, but in the

first year of implementation, when younger claimants with higher average work capacity were

predominantly called for reassessment, about a quarter had their benefits terminated (UWV

2006).

If the outcome of reassessment was a downward revision in the degree of disability, then

benefits were reduced or terminated two months later. If employment was not secured, a

disqualified DI claimant could transfer to Unemployment Insurance (UI) if she was still el-

igible for that program. If the claimant was not eligible for UI, or had entitlement for less

than six months, then she could apply for a temporary program put in place specifically to

cushion the short term impact of the reform. This maintained DI income at the same level
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for a period of six months (increased to twelve months in 2007). Around 18% of claimants

whose entitlement was reduced or terminated were granted benefits from this program (see

Table C1 in Appendix C).

In 2007, strong criticism of the policy and a change of government resulted in the age

threshold for reassessment eligibility being revised from less than 50 to less than 45 on July

1, 2004. As a result, around 25,000 claimants aged 45-49 who had already been reassessed

were assessed once more under the old, more lenient rules (Staatsblad 2007, 324).

Initially, the plan was to reassess all younger claimants before moving to older groups. In

practice, although younger claimants were more likely to be reassessed earlier, there was a

positive probability of reassessment for all ages throughout the 4.5 years it took complete

implementation.

Figure 1 shows the cumulative distribution of reassessments of claimants aged 30-44 in July

2004, which is the cohort for which we estimate effects. Few reassessments were conducted

in the last quarter of 2004. The pace quickened in 2005. By the end of that year, 46% of this

claimant stock had been reassessed. By the end of 2008, which is the limit of the follow-up

period over which we estimate effects, effectively all (99.93%) claimants had been reassessed.

III. Identification

We are interested in the average effect of assessing work capacity using more stringent

criteria on DI claimants who were reassessed. We observe the DI and employment status

of each individual every month but we cannot separate those who had been reassessed from

those who had not. Given the near universal exposure to reassessment by the end of the

follow-up, lack of individual level data on who was reassessed does not pose any problem for

identification of the impact of reassessment at that time. But it does present a problem for

identification of the effect at early points in the implementation period. Monitoring the evo-

lution of the effect over time is interesting since it can reveal how claimants transit through

labor market and social assistance states after DI benefits are cut.

We deal with the data limitation by estimating the effect of being in the age group that is
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Figure 1. : Cumulative distribution of reassessments of claimants aged 30-44 on July 1, 2004
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eligible for reassessment and scaling this intention-to-treat effect by the proportion of eligible

claimants who had been reassessed by each point within the implementation period. Since

claimants not in the target age group could not be reassessed under the stricter rules, the

scaled estimate corresponds to the average effect of reassessment on those reassessed. 8

Let Yit be the observed outcome of individual i at time t. We estimate effects on a number of

outcomes but employment is of primary interest and we will often refer to this in the exposi-

tion of methods. Let Y 0
it and Y 1

it represent potential outcomes without and with reassessment

respectively. Consider a simplified set up with one observation point before reassessments

begin, t=0, and one after reassessments commence but before they have been completed,

t=1. At t=0, Yi0 = Y 0
i0,∀i. At t=1, Yi1 = DiY

1
i1 + (1 − Di)Y

0
i1, where Di is 1 if i has been

reassessed by t=1 and is 0 otherwise.

Let Zi be a binary indicator equal to 1 if, on the basis of date-of-birth, the individual has

a positive probability of being selected for reassessment. If Zi = 0, then Di = 0. Let Y E
it

and Y N
it represent potential outcomes if the individual were made eligible and not eligible for

reassessment respectively. The intention-to-treat effect on those eligible is,

8With random assignment to treatment and one-sided noncompliance, it is well known that the average treatment
effect on the treated is the ratio of the intention-to-treat effect (ITT) to the proportion of compliers (Bloom 1984;
Angrist and Pischke 2009, p.164). The result holds without random assignment provided the ITT is identified.



12

ITTE = E[ Y E
i1 − Y N

i1 | Zi = 1 ]

= E[ DiY
1
i1 + (1−Di)Y

0
i1)− Y 0

i1 | Zi = 1 ]

= E[ Di(Y
1
i1 − Y 0

i1) | Zi = 1 ]

(1)

In general, E[ Di(Y
1
i1 − Y 0

i1) | Zi = 1 ] 6= E[ Di(Y
1
i1 − Y 0

i1) ] because Zi is not randomly

assigned, and both Di and βi = (Y 1
i1 − Y 0

i1) could vary with Zi, which is defined by age.

Given those not eligible cannot be reassessed,

ATET = E[ Y 1
i1 − Y 0

i1 | Di = 1 ]

=
E[ Di(Y

1
i1 − Y 0

i1) | Zi = 1 ]

P (Di = 1 | Zi = 1)
=

ITTE

P (Di = 1 | Zi = 1)
,

(2)

(see Apppendix A).

Since the SSA provides the denominator of (2) in each month from the start of the reassess-

ment period, identification of the ATET rests on identification of the numerator.9 One strat-

egy that might be considered to identify the ITTE would involve a difference-in-differences

(DID) comparison across younger claimants who were potentially subject to reassessment

and older claimants who were not. This is likely to be problematic, particularly as the age

gap widens, since older DI beneficiaries would have a lower probability of returning to work

than younger recipients even if the latter were not subject to reassessment.

An alternative comparison group would be DI claimants who are the same age as those

targeted by the reform but who are observed in a period that ends before the reassessments

begin. If in the absence of the reassessments, the mean outcome of this age group in the

reform period would have changed by the amount observed for the same age group in the

earlier period, then the DID across the periods will identify the effect of the reform. Let t00

and t10 be two points in time prior to t0 with t10 − t00 = t1 − t0. The assumption required

for this DID to identify the ITTE is,

E[ Y 0
i1 − Y 0

i0 | Zi = 1 ] = E[ (Y 0
i10 − Y 0

i00) | Zi = 1 ] (3)

9We observe the proportion of the target group of claimants reassessed each month within sub-groups defined by
age and diagnosis. Hence, we can identify heterogeneous effects across these sub-groups.
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The threat to this identification strategy comes from period-specific labor market conditions

that would invalidate using the earlier period to identify counterfactual employment of the

target age group in the absence of the reform.

Our preferred strategy makes use of both comparison groups – older claimants in the same

period and claimants of the same age in an earlier period – to identify the impact of increased

stringency under an assumption that is plausibly (although not necessarily) weaker than each

assumption required to construct the counterfactual from one or other of the comparisons.

We use a period that precedes the introduction of the reform to identify the extent to which

the trend in employment of younger DI claimants differs from the trend of older claimants.

Effectively, we subtract this differential trend from the DID in employment between the age

groups over the period in which the reform is introduced. This differential trend adjusted

difference-in-differences (DADID) (Bell et al 1999; Blundell and Costa-Dias 2009) relaxes

the assumption of common trends in employment across age groups in the absence of the

reform. It also avoids the assumption of common trends in employment for a given age group

across periods. The assumption that is required for identification is that the age differential

in the employment trends would have been common across periods in the absence of the

reform. If this holds, then any widening of the age differential in the trends that occurs in

the reform period relative to the non-reform period can be attributed to a positive impact of

reassessment on the employment of younger claimants.

The assumption required for DADID to identify the ITTE is,

E[ Y 0
i1 − Y 0

i0 | Zi = 1 ]− E[ (Y 0
i1 − Y 0

i0) | Zi = 0 ]

= E[ Y 0
i10 − Y 0

i00 | Zi = 1 ]− E[ (Y 0
i10 − Y 0

i00) | Zi = 0 ]
(4)

If this holds, then

ITTE =E[ Yi1 | Zi = 1, t = t1 ]− E[ Yi0 | Zi = 1, t = t0 ]

−
(
E[ Yi1 | Zi = 0, t = t1 ]− E[ Yi0 | Zi = 0, t = t0 ]

)
−
{(

E[ Yi10 | Zi = 1, t = t10 ]− E[ Yi00 | Zi = 1, t = t00 ]
)

−
(
E[ Yi10 | Zi = 0, t = t10 ]− E[ Yi00 | Zi = 0, t = t00 ]

)}
(5)
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IV. Data and Descriptives

A. Data Sources and Outcomes

We use administrative data maintained by Statistics Netherlands. Social Security records

provide information on DI claimants: duration of claim, main diagnosis, assessed loss of earn-

ings capacity and benefit amount paid. We estimate effects the probability of claiming DI,

the replacement rate at which benefits are paid and the money (e) amount received. The

replacement rate is determined using the information provided on assessed loss of earnings

capacity (see Appendix C Table C3).

We use the main diagnosis on entry to DI to distinguish between six major diagnostic

categories that each have a prevalence of at least one percent in the stock of claimants.

They are cardiovascular, musculoskeletal, neurological, mental health, respiratory and di-

gestive disorders, plus a group labeled ’general diagnoses’. 10. Cardiovascular, respiratory

and digestive disorders each include conditions that are more objectively medically defined.

Musculoskeletal and mental health disorders include a greater number of conditions that are

more subjectively defined. Neurological conditions range from precisely defined diseases of

the nervous system to more difficult to diagnose conditions, such as ME/Chronic Fatigue

Syndrome.

The social security files also identify spells on UI and other social assistance programs, and

corresponding payments. We aggregate payments from UI, the main means-tested welfare

program, sickness pay and smaller social assistance programs to obtain income from social

assistance other than DI.

Information on employment and self-employment (days worked and earnings) is obtained

from the tax records, as is total individual income from all sources. We only have informa-

tion on income received by the individual. We cannot examine, for example, the response of

spousal earnings or total household welfare transfers to the loss of DI benefits.

Participation in employment and each transfer program, including DI, is identified each

month.11 Earnings, benefit amounts and total income are measured per calendar year.

10The latter category includes a hodgepodge of diseases and conditions ranging from tuberculosis and HIV to pain.
See Appendix B

11We identify an individual as being employed (enrolled in a program) if she worked (claimed benefits) for at least
one day in the month.
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Month and year of birth are obtained from the municipal registers. Deaths are identified

from the death register.

Each administrative file records an individual’s identification number (RIN-code) that is

issued on compulsory registration with the municipality at birth or after immigration. This

is used to merge all records at the individual level. We use data from January 1999, when

they first become available, to December 2008.

B. Treatment and comparison groups

We distinguish between a reform period from January 2004 to December 2008 that spans

the beginning of the reassessments in October 2004 and a non-reform period from January

1999 to December 2003 that ends before any reassessments have taken place. Although a

small proportion of claimants were reassessed in the first months of 2009, we curtail the

follow-up at December 2008 in order that the reform period is the same length as the non-

reform period, which is constrained by the unavailability of data prior to January 1999.

The proximity of the non-reform period to the reform period increases the plausibility of

the identification assumptions. One potential threat to identification is a major DI reform

introduced in 2002. This involved making the employer and employee jointly responsible for

taking active measures to enable the latter to continue working during the waiting period

for DI. Unless proof of such actions could be offered, a DI claim would not be considered.

This reform is credited with substantially reducing the rate of inflow into DI (de Jong et al

2011; Van Sonsbeek & Gradus 2013; Koning & Lindeboom 2015). Any impact on the DI exit

rate and the employment of DI claimants, which are relevant in the present context, would

be indirect. Most pertinent is that there is no reason to expect this reform to have affected

the employment of younger claimants deferentially from older claimants. Only if it did have

such a differential effect would it invalidate using the 1999-2003 period to construct the coun-

terfactual of what would have happened in 2004-2008 in the absence of the reform we evaluate.

To construct the reform period sample, we select individuals who were claiming DI in Jan-

uary 2004 and could be followed until the end of 2008. Only the deceased and those exiting
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from all benefit programs and from (self-)employment, possibly due to emigration, are lost

to follow-up. 12

Initially, the SSA planned to reassess all DI claimants aged less than 50 on July 1, 2004.

We exclude claimants aged 45-49 on that date because the reversal of policy in 2007 meant

that claimants in this group either were never reassessed or they had their reassessment re-

versed. We also exclude those younger than 30 because there are very few of them and they

typically have had little employment experience. Their employment patterns are likely to

differ markedly from the older claimants we use as one comparison group.

The target treatment group consists of 160,855 individuals who were claiming DI in Jan-

uary 2004, were aged 30-44 on July 1, 2004 and so were eligible for reassessment some time

between October 2004 and May 2009. 13 One of our comparison groups comprises 95,326

individuals who were claiming DI in January 2004, were aged 50-53 on July 1, 2004 and so

were not subject to reassessment. The non-reform period sample consists of individuals who

were claiming DI in January 1999, were aged either 30-44 (as the treatment group) or 50-53

(as reform period comparison group) on July 1, 1999, and could be followed until the end of

2003. We pool this balanced panel with that constructed for the reform period.

Table 1 shows means of characteristics at selection into the samples, i.e. January 1999 and

2004, by age group and period. At the time of entry into the respective panel, all observations

are DI claimants. The proportion of females is higher in the later, reform period samples.

This reflects the increasing female labor participation in the Netherlands. Given the femi-

nization of the claimant stock occurs in both age groups, it is not expected to generate an

age differential in the outcome trends between the periods and so should not compromise the

DADID identification strategy. The proportion of claimants in the younger group who are

native Dutch decreases between periods. This reflects the increase in immigration. We allow

for individual fixed effects in all the models estimated, which should be sufficient to deal with

this change in sample composition.

12Only 3.9% of DI claimants at the beginning of the period cannot be traced to the end. We have confirmed that
there the age differential in mortality rates does not differ between the reform and non-reform periods.

13The number of claimants from this group who were actually reassessed is 137,419. The others were not reassessed
either because they left DI before being called for reassessment (6.08%) or because they had a clear incapacity to work
that could be established without assessment.
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At entry to the panel, the reform period sample has a slightly shorter duration on DI, has a

slightly lower proportion of fully disabled and a lower mean replacement rate. Despite these

indicators suggesting that the reform period sample is slightly less disabled, the mean DI

payments are higher in the later period. In addition to these differences being marginal, they

are also observed in both age groups (with the exception of there being no reduction in the

mean replacement rate in the younger group). Consequently, they would not appear to pose

a threat to the validity of the identification approach.

At sample entry, the younger group had lower employment and earnings in the reform

period than in the earlier non-reform period, while the opposite is true for the older group.

Differences in levels within age groups across periods does not invalidate the DADID iden-

tification strategy, but it may cause one to question whether the assumption of a constant

age differential in the trends under the counterfactual is plausible. We compare trends in the

next sub-section.

Income in total and from social assistance programs other than DI are higher for both age

groups at the start of the reform period compared with the start of the non-reform period.

Since incomes improved for both age groups, the increase is not of particular concern.

For three of the four age-period groups, mental health problems represent the most preva-

lent category of conditions. For both age groups, the prevalence of these conditions increases

within the claimant stock between the non-reform and the reform periods. Musculoskeletal

problems form the most prevalent category in the fourth group and is the second most preva-

lent set of conditions in the three other groups. In the treatment group (30-44 in the reform

period) these two categories, which include many of the disabilities that are often considered

more subjective, account for around 72% of all claimants. The proportion of claimants qual-

ifying through diagnoses that are labeled ’general’ declines for both age groups between the

periods.
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Table 1—: Characteristics of DI claimants by period and age group - means at sample entry

Reform period sample Non-reform period sample

Age 30-44 Age 50-53 Age 30-44 Age 50-53

Panel A. Demographics

Female 0.60 0.46 0.53 0.37
Year of birth 1965.29 1951.93 1960.23 1946.94
Native Dutch 0.75 0.82 0.80 0.82

Panel B. Disability Insurance

Time on DI (years) 5.44 9.51 5.90 9.95
Proportion fully disabled 0.63 0.64 0.65 0.69
Replacement rate 0.54 0.55 0.54 0.57
Benefit amount (e) 10,074 12,340 8,812 11,081

Panel C. Labor market activity

Employment participation 32.40 35.62 37.01 34.46
Earnings (e) 4,844 6,465 5,089 5,456

Panel D. Income

Total (e) 15,869 19,556 14,241 16,826
from other social assistance (e) 956 755 598 519

Panel E. Diagnostic group

General 9.03 12.24 16.70 17.32
Cardiovascular 1.92 5.09 1.84 5.25
Musculoskeletal 28.80 32.77 26.11 32.63
Neurological 6.54 5.50 5.30 3.82
Mental health 43.09 33.73 36.14 29.35
Respiratory 1.28 2.09 1.31 1.97
Digestive 2.42 2.16 2.14 2.13

Observations 160,768 95,326 140,282 103,355

Note: The left (right) panel refers to DI claimants selected in January 2004 (1999). Columns
within each panel are split by age on July 1, 2004 (left panel) and July 1, 1999 (right panel).
The extreme left column corresponds to the target treatment group. All others are comparison
groups. Income, earnings and benefit levels are measured yearly, and inflated by the CPI to
2015 price levels (Eurostat Netherlands HCPI 2015).Income, earnings and benefit levels are
measured yearly, and adjusted by CPI to 2015 price levels (Eurostat Netherlands HCPI 2015).
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There are some notable differences by diagnostic group in the characteristics of the treat-

ment group of claimants aged 30-44 in July 2004. As is clear from the means presented in

Table 2 females are over-represented in all diagnostic groups except cardiovascular disease.

The gender imbalance is greatest among claimants with digestive and mental health condi-

tions. The proportion of fully disabled claimants is highest for those with mental health and

neurological conditions and lowest for those with musculoskeletal problems. The ranking is

the same for the replacement rate, which is a positive function only of the assessed loss of

earnings capacity. The group with musculoskeletal problems has the highest proportion of

claimants with the lowest degree of disability. Consequently, for any given tightening of the

rules, the proportion pushed below the threshold at which benefits are paid will be largest

for this group.

Labor market activity varies a great deal. Only a quarter of claimants with a mental health

condition are working, while more than a half of those suffering from a digestive ailment are

employed. Reflecting this, earnings are lowest among those with mental health problems. On

average, they earn little more than half of what those with a cardiovascular or musculoskeletal

condition earn. While claimants with a musculoskeletal problem received the lowest average

payment from DI, they are the most dependent on other social assistance.
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Table 2—: Characteristics of DI claimants exposed to reform by diagnosis - means at sample entry

General Cardiovascular Musculoskeletal Neurological Mental Respiratory Digestive

Panel A. Demographics
Female 0.60 0.49 0.53 0.59 0.63 0.55 0.66
Year of birth 1964.76 1964.08 1965.14 1965.32 1965.52 1964.54 1965.47
Native Dutch 0.76 0.78 0.77 0.83 0.72 0.69 0.77

Panel B. Disability Insurance
Time on DI (years) 5.84 4.24 4.45 5.85 5.03 5.30 5.72
Proportion fully disabled 0.59 0.62 0.51 0.71 0.72 0.63 0.61
Replacement rate 0.53 0.54 0.47 0.58 0.58 0.54 0.54
Benefit amount (e) 11,165 9,661 8,644 10,512 10,879 9,984 9,714

Panel C. Labor market activity
Employment participation 0.38 0.39 0.40 0.35 0.25 0.36 0.53
Earnings (e) 6,068 6,418 6,267 5,305 3,390 4,638 5,364

Panel D. Income
Total (e) 17,893 17,058 16,201 16,557 15,110 15,703 15,802
from other social assistance (e) 664 985 1,296 746 845 1,086 729

Observations 14,510 3,091 46,306 10,522 69,276 2,058 3,891

Note: This table shows the means in January 2004 for the treatment group of claimants aged 30-44 in July 2004. Income, earnings
and benefit levels are measured yearly, and are inflated by the CPI to 2015 price levels (Eurostat Netherlands HCPI 2015).
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C. Trends

The top panel of Figure 2 shows the proportion of each group on DI and in employment

each month over a four-year period. For the reform-period sample, the trends are shown from

January 2004 to December 2008. For the non-reform period sample, an analogous four-year

period starts in January 1999 and ends in December 2003. Month 0 is October 2004 – when

reassessments started – for the reform-period sample and October 1999 for the non-reform

period sample. DI participation is 100% for all groups at baseline by construction. The

baseline employment rates are above zero because it is possible to work while claiming DI.

In both periods, the younger group has a much more rapid rate of exit from DI and a greater

rate of transition into employment. In the reform period sample, these differential trends by

age are already evident in the 10 months before reassessments started. This, together with

the fact that the rate of both DI exit and employment entry differ by age throughout the

non-reform period, confirms that DID across age groups is unlikely to identify the effect of

the reform. 14

Comparing the 30-44 age group across periods, there is little or no difference in the trends at

the beginning of the respective periods. Younger claimants were exiting DI slightly quicker

between January and October 2004 than were claimants of the same age between January

and October 1999. While the difference is marginal, the faster rate of exit in the later pe-

riod could possibly be due to anticipation of the reform. Claimants expecting a negative

reassessment may have taken any opportunity to leave DI in the six months that elapsed

between legislation and the start of implementation of the reform. If reform was anticipated

and reacted to in this way, then our strategy will deliver lower bound estimates of its impact.

But two observations incline against this interpretation. First, those aged 30-44 in 2004 were

not entering employment before month 0 at a faster rate than individuals of the same age

observed in the earlier period. Without the opportunity of employment, there would be no

incentive for a claimant expecting to lose DI benefits to leave the program any earlier than

she was forced to do so. Second, before month 0, the DI exit rate was also slightly greater

among claimants aged 50-53 in 2004 than it was among those of the same age observed in

14The differences by age may reflect underlying differences by diagnosis. As table 1 shows, younger claimants tend
to suffer more often from mental health disorders from which there is a higher rate of recovery than there is from some
other conditions (Autor and Duggan 2006; Von Wachter et al. 2011). In addition, one expects greater deterioration
in the skills and labor market attachment of older claimants who tend to have longer DI spells (Vingard et al. 2004;
Bryngelson et al. 2009; Svensson et al. 2010).
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1999. Since this age group was not targeted by the reform, the period difference in the trends

cannot be attributed to anticipation effects.

A more plausible explanation is that labor market conditions in January-October 2004 dif-

fered somewhat from those in January-October 1999 for both older and younger claimants,

such that the DI exit rate was slightly higher in the later period for both age groups. Our

DADID strategy allows for such period effects. What we need to assume is that the pe-

riod difference in the DI/employment trends would not have differed by age group in the

absence of the reform. The bottom panel of Figure2 lends some support to the plausibility

of this assumption. Each graph shows the absolute difference in the probability of claiming

DI/being employed across the two age groups within a period. The smooth lines identify the

age differential in the trends for the reform period sample, while the crossed lines are for the

non-reform period.

Until about month 5, by which point in the reform period only 8% of those in the treatment

group had been reassessed, the age difference in the DI exit trends is quite consistent across

periods. In both periods, younger claimants were exiting DI more rapidly. The rate of exit

differed slightly across periods for both age groups. However, up to month 5 there is little

or no evidence that the age differential in DI exit differed across periods. After that month,

corresponding to March 2005 in the reform period, when reassessments in the reform period

began to accumulate markedly (see figure 1), the differential between the exit rate of younger

and older claimants in that period accelerated rapidly relative to the respective differential in

the non-reform period. 15 If the age differential in the non-reform period traces what would

have happened in the absence of reassessments, then the difference in these differentials iden-

tifies the impact of the reform on DI exit.

From the comparison of employment rates over two periods of only nine months (January-

September 1999 and 2004), it is difficult to gauge the plausibility of the identification as-

sumption that the age differential in employment trends would have been common across

periods in the absence of the reform. To make a better assessment of whether this is a cred-

ible assumption, we examine two different cohorts of DI claimants over a longer period prior

to the start of the reassessments. One of these cohorts consists of individuals who were: a)

claiming DI in January 2003, b) aged 30-44 or 50-53 on July 1, 2004, and c) observable in

15See Appendix C Table C2 for the number of reassessments conducted per month.
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Figure 2. : Trends in Disability Insurance dependency and employment by age group and
period

Panel A: Proportion in state by age and period

Disability Insurance Employment

Panel B: Age group difference in DI dependency and employment by period

Disability Insurance Employment

Note: Reform period (Jan. 2004-Dec. 2008) sample consists of individuals aged 30-44 &
50-53 on July 1, 2004 who were claiming DI in January 2004. Non-reform period (Jan.
1999-Dec. 2003) sample consists of individuals aged 30-44 &50-53 on July 1, 1999 who were
claiming DI in January 1999. Month 0 is October 2004 for reform period and October 1999
for non-reform period. Top panel shows the proportion of each group in the state in each
month. Bottom panel shows the absolute difference between the proportion of the younger
group and the proportion of the older group in each state within each period-specific sample.
In this panel, the employment trends have been linearly transformed to fix the employment
rate of all groups in month -10 at the rate of the treatment group at that point. Hence, the
age differential is set to zero for both periods at -10. Group sizes are as given in Table 1.
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the data until December 2006. Those in the younger group of this cohort were subject to

reassessment from October 2004, if they were still on DI at that time. They constitute an

alternative treatment group to the one we use for estimation. But they are observed for 21

months prior to the start of the period of reassessments. The second cohort is defined exactly

as the non-reform period groups we use for estimation except that the age criteria are applied

on July 1, 2000, rather than July 1, 1999, and we follow them only until December 2002.

The pseudo reform period for this cohort is set as starting in October 2000.

Figure 3 shows the age group differential in the trends in DI dependency and employment

over the four years that these cohorts are followed. For both variables, and particularly for

employment, there is little or no difference across the periods in the age differentials over

the 21 months prior to the (pseudo) start of the reassessments. As was evident in Figure

2, a period difference in the age differentials in the trends opens up five months after the

start of the reassessments. Previous to this, younger claimants were leaving DI and entering

employment at faster rates than older claimants in both periods, but the age differences in

these rates were roughly constant across periods. Shortly after the start of reassessments,

the rates of employment (and DI exit) of younger and older claimants began diverge to a

much greater extent in the later period in which the younger group was subjected to more

stringent DI qualification criteria.

This figure both lends credence to our identification strategy and suggests that the reform

had an important impact on employment. Over a period of almost two years prior to the

start of reassessments, the age differential in employment trends was very similar to that

observed over an earlier period in which there was no DI reform affecting existing claimants.

After the start of the reassessments of the younger claimants, their employment accelerates

relative to that of older claimants at a faster rate than is observed in the earlier period in

which there were no reassessments.
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Figure 3. : Age group difference in DI dependency and employment by period over extended
duration prior to (pseudo) reform

Disability Insurance Employment

Note: Reform period (Jan. 2003-Dec. 2006) sample consists of individuals aged 30-44 &
50-53 on July 1, 2004 who were claiming DI in January 2003. Non-reform period (Jan.
1999-Dec. 2002) sample consists of individuals aged 30-44 & 50-53 on July 1, 1999 who were
claiming DI in January 2000. Month 0 is October 2004 for reform period and October 2000
for non-reform period. Figure shows the absolute difference between the proportion of the
younger group and the proportion of the older group in each state within each of the period-
specific samples. Employment trends have been linearly transformed to fix the employment
rate of all groups in month -10 at the rate of the treatment group at that point. Hence, the
age differential is set to zero for both periods at -10.
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D. Estimation

We estimate the ITTE effects by pooling the balanced panels from the reform and non-

reform periods and estimating fixed effects models by least squares. When relying on the

DID assumption (3), we use only observations of claimants aged 30-44 on either July 1, 2004

(reform period panel) or July 1, 1999 (non-reform period panel) and estimate the following

regression,

yit =
50∑

t=−9,
t6=−1

βtPiMt +
50∑

t=−9,
t6=−1

θtMt + µi + εit (6)

where Pi is an indicator equal to 1 if the observation is from the 2004-2008 panel and is 0

otherwise, Mt is an indicator of the month (t) of the observation, such that M0 = 1&Pi = 1

indicates October 2004 and M0 = 1&Pi = 0 indicates October 1999, M−9 = 1 indicates

January 2004 or January 1999, and M50 = 1 indicates December 2008 or December 2003. µi

is an individual fixed effect and εi is an idiosyncratic error, which is mean zero under the

identification assumption.

If (3) holds, then βt corresponds to the ITTE t months after the start of reassessments in

October 2004 and this can be consistently estimated by OLS.

To utilize the DADID assumption (4), we add claimants aged 50-53 on either July 1, 2004

or July 1, 1999 to the DID estimation sample and estimate the following regression,

yit =
50∑

t=−9,
t6=−1

βtZiPiMt +

50∑
t=−9,
t6=−1

θtMt +

50∑
t=−9,
t6=−1

γtZiMt +

50∑
t=−9,
t 6=−1

δtPiMt + µi + εit (7)

Now βt corresponds to the ITTE t months after the start of reassessments if (4) holds.

We are particularly interested in estimates of β50 since this corresponds to the effect when

effectively all reassessments had been completed in December 2008. After scaling the ITTE

by dividing by the proportion reassessed to recover the ATET at each month, we can ex-

amine how this impact varies over the period of implementation. We expect the effect on

employment to accumulate as UI and temporary income support benefits become exhausted

some time after a claimant exits DI.
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Income, earnings and benefit amounts are recorded on a yearly basis. We use annual data

to estimate the effects on these outcomes. The DADID specification becomes:

yit =
3∑

t=−1

βtZiPiAt +
3∑

t=−1

θtAt +
3∑

t=−1

γtZiAt +
3∑

t=−1

δtPiAt + µi + εit, (8)

where the unit of time is now years and At is a year indicator. We are particularly interested

in the estimate of β3, which corresponds to the effect at year 2008. We scale the resulting

ITTE estimate by the proportion of reassessments in that year. The DID specification for

these outcomes is defined analogously.

We cluster standard errors at the individual level. Since we observe the population pro-

portion that was reassessed in each month, division of the ITTE estimate by this scalar does

not introduce any additional sampling variability.

In addition to estimating (6), (7) and their yearly counterparts using all DI claimants, we

estimate separate regressions within groups defined by diagnosis and age in order to test the

hypothesis that residual work capacity varies with these two characteristics.

V. Results

A. Magnitude of the reform

Before examining the impact of increased DI stringency on labor market activity, we assess

the extent to which the reform cut entitlement. Table 3 gives estimates of the average effects

of reassessment on: a) the probability of DI participation, b) the DI replacement rate, and c)

the amount of DI benefits received. Each entry is an estimate of the ATET, which is derived

from the respective ITTE at the end of the follow-up period scaled by the proportion of the

target group reassessed by that time. Since this proportion is very close to 1, the scaling

has very little effect. The effects on DI participation and the replacement rate are estimated

from monthly data and are evaluated at December 2008. The effect on the amount of benefit

is estimated from annual data and is the effect in 2008. The effects capture not only the

direct impact on entitlement of applying stricter rules but also any behavioral response to

the curtailment of benefits. For example, a claimant may leave DI because she was either no
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longer eligible according to the new rules or induced by a cut in benefits to seek employment.

If application of the new rules reduced the claimant’s assessed degree of disability, then her

replacement rate would fall correspondingly (see Appendix C C3). If the claimant was forced

or induced to leave DI, then we set her replacement rate to zero.

The DID estimates of the effects on participation and the benefit amount are somewhat

smaller than the DADID estimates, but the differences are not large. The choice of identifi-

cation assumption is effectively inconsequential for the estimated effect on the replacement

rate. The DADID estimate indicates that reassessment reduced the probability of being

on DI by 13 percentage points. Applying stricter criteria removed a substantial fraction of

claimants from the DI roll. Not all individuals in the target group would still have been

claiming DI at the end of the follow-up period if the reform had not been implemented. In

order to give an impression of the relative impact of the reform, we use the estimates of (7)

to predict what the DI participation rate would have been if there had been no tightening of

the rules. Specifically, we use the predicted DI status of an individual aged 30-44 observed in

December 2008 less the treatment effect, i.e. [ŷit|Zi = 1, Pi = 1,Mt = 50]− β̂50. This gives a

DI participation rate of 56 percent, implying that reassessment with stricter criteria reduced

the rate by 23 percent.

The DADID estimate in the second row indicates that reassessment reduced the replacement

rate by 7.2 percentage points, on average, which is 15 percent of a predicted replacement rate

of 47 percent under the counterfactual of no reform. Using DADID, reassessment is estimated

to have reduced the annual amount of DI benefit received by around e1500, which is 20 per-

cent of the average amount under the counterfactual.16 as [ŷit|Zi = 1, Pi = 1, At = 3]− β̂3

These estimates confirm that the reform produced a substantial cut in disability benefits.

It appears to have been more aggressive than the earlier tightening of DI eligibility in the

Netherlands examined by Borghans et al (2014), which they estimate reduced DI participa-

tion by 3.8 percentage points, cut the replacement rate by 11 percent in relative terms and

decreased the money value of benefits by 10 percent for claimants just below the age of 45.

Figure 4, which is produced using DADID estimates, shows the evolution of the reform

impact over the implementation period. In Panels A and B, it is evident that prior to the

reform (¡month 0), the estimates are close to zero and do not display any trend. They are

significantly different from zero, but this is due to the very large sample size. This indicates

16For this outcome, counterfactual mean is obtained from the estimates of (8)
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Table 3—: Estimated effects on DI participation and benefits at end of follow-up

Predicted mean
DID DADID if no reform

Effect of reassessment on:

DI participation (dummy) -12.01*** -13.06*** 83.35%
(0.15) (0.17)

DI replacement rate (percentage points) -7.30*** -7.20*** 46.24%
(0.09) (0.12)

DI benefit amount (e) -1435.56*** -1507.98*** 10,537
(28.30) (35.32)

No. of individuals 301,050 499,949 156,493

Note: Table shows estimated ATET of reassessment obtained from least squares DID (equation
(6) or yearly equivalent) and DADID (equation (7) or (8)) estimates of ITTE at December
2008 (2008 for DI amount) scaled by the proportion of claimants reassessed by that date.
First row gives impact on probability of being on disability insurance (DI) multiplied by 100
to give percentage point effect. Column on right gives predicted outcome for target group at
end of follow-up period if there had been no reform, which is obtained from estimates of (7)
or (8) less the DADID estimate of the treatment effect. Sample sizes correspond to the stated
number of individuals × number of periods. Standard errors clustered at the individual level
in parentheses. ***, ** and * indicate significance at the 1 percent, 5 percent and 10 percent
levels.

that before reassessments started, the age differential in the trend in DI participation (and

in the replacement rate) differed very little between the two periods. For DI participation,

this is precisely what was observed in Figure 2. The ITTE estimates remain close to zero

and reasonably flat in the first few months of implementation, when very few reassessments

were actually carried out. Thereafter, the magnitude of the estimated ITTE increases as the

rate of reassessments picks up. By the end of 2007 (month 38), 83% of claimants had been

reassessed and so there is little remaining difference between the ITTE and ATET. By the

end of 2008, there is effectively full implementation and so the effects converge.

We do not show the ATET for DI participation and the replacement rate in the first months

of implementation since the low reassessment rate in this period produces volatile estimates.

This variability continues until around month 18. Thereafter, the effects increase somewhat

in magnitude before steadily decreasing. This pattern could be due to scheduling younger
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claimants for reassessment earlier in the implementation period. If, as might be expected,

there was a smaller impact on older claimants, then the average effect would decrease as the

average age in the pool of reassessed claimants increased. We examine age heterogeneity in

the effect below. The fact that the ATET levels off toward the end of the period suggests

that the estimates at the end of 2008 presented in Table 3 do capture the full average effects

of reassessment.

The estimated ATET on the DI benefit amount, which is obtained from annual data, rises

sharply over the first two years of implementation as benefits are terminated or reduced

following a downward revision in the degree of disability. After two years, the ATET flattens

out at around e1500.

Table 4 reveals substantial variation in the impact of increased stringency on DI partici-

pation and benefits by diagnosis. Given the concentration of claimants at low initial degrees

of disability was greatest for those with musculoskeletal problems, it is not surprising that

tightening of the eligibility criteria reduced program participation most for this group. Re-

assessment reduced their probability of continuing to claim DI by 19 percentage points. It

reduced their DI replacement rate by almost 10 points, on average, and it cut the amount

of benefits they received by around e1800. The numbers in square brackets show the ATET

as a fraction of the predicted outcome for the treatment group at the end of the follow-up

period if there had been no tightening of DI eligibility. These reveal that the greater impact

on claimants with musculoskeletal problems is even more evident in relative terms. The DI

participation and replacement rate of this group were both reduced by about 23 percent of

what each would have been if there had been no belt-tightening. The amount of DI ben-

efit received was reduced by around 20 percent for claimants with a musculoskeletal diagnosis.

The least affected were claimants with cardiovascular and neurological problems. The

impacts on DI participation, replacement rate and benefits of these groups are roughly half as

large as those on claimants with musculoskeletal problems. This suggests that the tightening

of the DI eligibility criteria did have a greater impact on claimants with conditions that are

more subjective in the sense of having a less precise medical diagnosis. Consistent with this,

there are also substantial effects on claimants who qualify through mental health problems.

Despite claimants in this category initially being more likely than any other group to be

assessed as fully disabled, their probability of continuing to claim DI was reduced by 15
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Figure 4. : Estimated effects on DI participation and benefits over implementation period

Panel A: DI participation

Panel B: Replacement rate

Panel C: DI amount

Note: The figure shows DADID estimates of the ITTE (equation (7)), as well as ATET
estimates obtained by scaling the ITTE by the proportion of claimants reassessed by each
date. Point 0 on the horizontal axis corresponds to October 2004 in Panels A and B, and
2005 in Panel C. All estimates at every date are significantly different from zero at 1% or
less.
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percentage points, or around 22% of what it would have been without reassessment under

stricter rules. However, the effects on the replacement rate and the benefit amount for those

with a mental health condition are not as large as those on groups with more objectively

defined respiratory and digestive disorders.

Since these estimates capture not only the cut in benefit entitlement but also the response by

opting to leave DI, we cannot conclude that benefit stringency was necessarily tightened for

one group of claimants relative to another. However, the impact of the increased stringency

on DI participation, if not benefit levels, does appear to have been greatest for the large

group qualifying through musculoskeletal problems.
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Table 4—: Estimated effects on DI participation and benefits at end of follow-up by diagnosis

General Cardiovascular Musculoskeletal Neurological Mental Respiratory Digestive

Effect of reassessment on:
DI participation (dummy) -11.66*** -8.31*** -19.00*** -9.77*** -14.93*** -15.16*** -13.76***

(0.49) (1.08) (0.35) (0.62) (0.28) (1.39) (1.19)
[13.50] [9.48] [22.55] [10.57] [17.44] [17.22] [15.78]

Replacement rate -5.72*** -4.37*** -9.93*** -5.64*** -8.24*** -9.70*** -7.97***
(0.30) (0.69) (0.21) (0.42) (0.19) (0.92) (0.78)
[12.29] [8.89] [23.95] [10.20] [16.30] [19.41] [16.88]

DI amount (e) -1167.39*** -869.44*** -1805.74*** -690.95*** -1487.07*** -2092.01*** -1823.72***
(103.64) (226.96) (63.16) (159.09) (57.64) (283.24) (241.95)
[10.13] [7.70] [19.62] [5.73] [13.47] [18.39] [16.96]

No. of individuals 75,543 15,572 144,434 26,599 178,093 7,711 10,881

Note: Table shows estimated ATET of reassessment from diagnosis-specific least squares DADID (equation (7)) estimates of ITTE
at December 2008 (2008 for DI amount) scaled by the proportion of claimants per diagnosis reassessed by that date. Standard
errors clustered at the individual level are given in parentheses. In square brackets is the ATET as a percentage of the predicted
outcome for the treatment group under the counterfactual of no reform. Individuals are split by diagnosis recorded at entry to the
sample. Notes to Table 3 apply.
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In Table 5 we disaggregate estimates of the effects on DI participation and benefits by age,

as well as diagnosis. Two findings are noteworthy. First, the pattern of heterogeneity in the

effects by diagnoses is consistent across age groups. Within each age group, the largest im-

pact on DI participation is for claimants with musculoskeletal problems and the biggest effects

on the replacement rate and benefit amount are for those with respiratory problems. The

smallest effects are often on those with cardiovascular and neurological conditions. Second,

the reform impacted most on younger claimants irrespective of diagnosis. The differences

by age are substantial. For example, among claimants with musculoskeletal problems, the

impact on the DI participation rate is 11.6 percentage points (81%) higher in the group aged

30-34 compared with those aged 40-44, and the effect on the benefit level is 53% larger in the

younger group.

Most previous studies have not identified the impact of DI cuts on younger claimants.

Borghans et al (2014) provide a rare evaluation of a reform that did not affect only older

claimants. But even in this case the effect was identified around the age of 45. Moore (2015)

also estimates the impact of terminating DI benefits on a younger sample of claimants, but

only for the 2% of US DI claimants who qualified through addiction-related conditions. In

the cohort of claimants affected by the reform we evaluate, 56% are below the age of 40. We

reveal substantially larger impacts on younger claimants.
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Table 5—: Estimated effects on DI participation and benefits at end of follow-up by diagnosis and age

General Cardiovascular Musculoskeletal Neurological Mental Respiratory Digestive

Aged 30-34
DI participation (dummy) -16.86*** -11.21*** -25.93*** -14.18*** -17.85*** -21.53*** -16.23***

(1.11) (2.85) (0.74) (1.24) (0.56) (3.51) (2.22)
[21.2] [13.22] [33.76] [15.86] [22.37] [26.29] [19.57]

Replacement rate -7.46*** -5.57*** -12.44*** -7.84*** -9.29*** -14.39*** -9.09***
(0.66) (1.81) (0.43) (0.81) (0.37) (2.22) (1.47)
[17.41] [11.60] [32.68] [14.36] [19.62] [29.76] [19.88]

DI amount (e) -1,700.32*** -905.08** -2,215.88*** -1,251.88*** -1,657.75*** -2,957.67*** -1,922.22***
(181.50) (470.98) (103.49) (223.43) (86.88) (517.05) (355.20)
[18.78] [10.11] [28.81] [12.39] [17.46] [32.22] [21.69]

No. of individuals 41,581 10,852 80,020 13,013 88,695 4,576 5,789

Aged 35-39
DI participation (dummy) -12.32*** -8.57*** -20.41*** -10.57*** -16.00*** -19.87*** -15.54***

(0.80) (2.06) (0.56) (0.98) (0.45) (2.43) (1.84)
[14.60] [10.28] [24.87] [11.61] [18.98] [22.42] [18.02]

Replacement rate -5.94*** -5.09*** -10.65*** -6.18*** -8.70*** -12.47*** -9.23***
(0.48) (1.29) (0.54) (0.32) (0.63) (1.47) (1.19)
[12.93] [10.72] [25.98] [11.27] [17.48] [25.28] [19.53]

DI amount (e) -1231.31*** -1076.70** -1953.54*** -796.43*** -1614.73*** -2300.68*** -2059.35***
(147.09) (364.07) (88.83) (205.17) (77.46) (404.58) (319.16)
[12.31] [10.87] [22.99] [7.04] [14.88] [21.11] [20.75]

No. of individuals 46,830 11,620 89,714 14,879 100,350 5,108 6,393

Aged 40-44
DI participation (dummy) -9.67*** -7.44*** -14.29*** -6.94*** -12.05*** -10.19*** -10.72***

(0.61) (1.32) (0.44) (0.77) (0.36) (0.18) (1.52)
[10.88] [8.39] [16.60] [7.40] [14.29] [11.50] [12.03]

Replacement rate -5.21*** -3.70*** -7.95*** -4.13*** -7.02*** -6.47*** -6.23***
(0.37) (1.29) (0.32) (0.63) (0.29) (1.47) (1.19)
[10.75] [7.31] [18.48] [7.28] [13.26] [12.69] [12.81]

DI amount (e) -986.03*** -753.70*** -1451.79*** -327.46* -1249.42*** -1680.93*** -1569.47***
(126.36) (274.67) (78.70) (190.09) (70.98) (347.27) (300.92)

[9.04] [6.99] [15.66] [2.69] [10.31] [15.09] [14.80]
No. of individuals 54,464 13,206 101,126 16,675 110,580 5,889 7,037

Note: Table shows estimated ATET of reassessment from diagnosis-age specific least squares DADID (equation (7)) estimates of
ITTE at December 2008 (2008 for DI amount) scaled by the proportion of claimants per diagnosis and age group reassessed by
that date. Individuals are split by diagnosis recorded at entry to the sample and age at July 1 2004 (1999 for non-reform period).
Sample size gives the number of individuals per diagnosis and age group in the first period. Notes to Table 3 apply.
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B. Work activity and earnings effects

Table 6 shows estimates of the ATET on the probability of employment in December 2008,

and on the number of days worked and on earnings throughout 2008. The DADID estimate

indicates that reassessment under stricter rules increased the probability of employment by

just over six percentage points. Reliance on the DID assumption gives a somewhat larger

effect. The DADID estimate is 18 percent of the prediction of what the employment rate of

the treatment group would have been in December 2008 in the absence of the reform (34.6

percent). We also show estimates of the effect on the probability of employment scaled by

the effect on DI participation. In this case, we confine attention to being employed without

simultaneously claiming DI. The respective DADID estimate suggests that half of those in-

duced to leave DI entered into employment.

Borghans et al (2014) estimate that the earlier tightening of the Dutch DI program re-

duced the probability of DI participation by 3.8 points and raised employment by 2.9 points,

implying that around three quarters of those induced to leave DI entered work. Since the

work capacity of claimants would be expected to decrease as the process of rationalizing DI

proceeds, it is anticipated that the later reform would produce lower absorption of displaced

claimants into employment. Moore (2015) estimates that 22 percent of those losing DI en-

titlement in the US gain employment. The lower rate of work capacity of DI claimants in

the US likely reflects the lower prevalence of DI dependency in that country. It may also be

attributable to the incentives those leaving the US DI program have to stay out of work in

order to strengthen their case should they reapply. As explained above, in the Netherlands

eligibility for DI can be acquired from a state of employment, and workers can keep partial

DI benefits. A claimant who moves into employment does not necessarily jeopardize any

reapplication for DI submitted at a later date.

If we scale the estimated effect on employment by the average effect on the amount received

from DI, then we obtain an estimate of a 4.15 percentage point increase in employment per

e1000 reduction in benefits. This is greater than the 2.9 points estimated by Borghans et

al. The difference may be because the proportion of fully disabled claimants was higher

at the time of the earlier reform. The benefits of many claimants were cut without being

terminated. In the later reform, a higher proportion of claimants were close to the threshold
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minimum degree of disability and the tightening of the criteria resulted in a larger number

of terminations for a given average cut in benefit payments.

Using the DADID assumption, DI benefit cuts are estimated to have resulted in 47 more

days of work per year, on average. This is a substantial impact, which is very large relative

to the predicted degree of work activity in the absence of the reform. The increase in labor

market activity causes earnings to rise. Relying on the DADID assumption, we estimate that

reassessment induced DI claimants to raise their earnings by e685, on average. This is 11.9%

of mean earnings under the counterfactual of no reform and 45% of the estimated average

effect on the amount of DI benefit received. These estimates suggest that DI claimants sub-

jected to reassessment had considerable earnings capacity they could draw on to replace a

substantial part of the benefit income lost due to the greater program stringency.

The increase in earnings is entirely due to increased work effort. Estimates of the effect on

wages - earnings per day worked - are negative. This suggests that the claimants who were

induced to enter employment by the tightening of DI eligibility had lower productivity than

those claimants who would have entered employment in any case without the added push

from benefit cuts. The DADID estimate of the effect on this outcome is 11.2 percent of the

predicted mean daily wage of the treatment group in 2008 if there had been no reform.

Figure 6 shows how the effects on employment and earnings vary over the implementation

period. The ITTE again predictably increase over time as more claimants are reassessed.

The ATET on employment and earnings both also increase over most of the period after the

initial volatility cause by low reassessment rates in the first months. This is different from

the pattern observed in Figure 4 for the ATET on DI participation. A potential explanation

is that the impact on employment lags that on DI participation because those who leave DI

exhaust entitlements to UI and the temporary income support program before moving into

employment. Once these entitlements are exhausted, the employment effect grows. Towards

the end of our follow-up period, the impact on employment is beginning to level off, while

the earnings effect is still rising. The latter suggests that we may not be capturing the full

effect on earnings.

Table 7 presents the estimated effects on work activity and earnings by diagnosis. As with

DI participation, the largest absolute effects on employment and days worked are among
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Table 6—: Estimated effects on Work activity and earnings

Predicted mean
DID DADID if no reform

Employment (dummy) 7.41*** 6.26*** 34.6%
(0.16) (0.22)

Days worked 52.34*** 46.89*** 62.62
(0.28) (0.36)

Earnings (e) 692.85*** 685.48*** 5,953
(42.15) (44.18)

Earnings per day worked -6.67*** -9.87*** 87.59
(1.31) (2.24)

Employment effect / DI participation effect 0.55 0.51
Earnings effect / DI amount effect 0.48 0.45

No. of individuals 301,050 499,949 156,493

Note: Table shows estimated ATET of reassessment obtained from least squares DID (equation
(6)) and DADID (equation (7)) estimates of ITTE at December 2008 (2008 for earnings and
days worked) scaled by the proportion of claimants reassessed by that date. First row gives
impact on probability of being employed presented in percentage points. Second row gives effect
on days worked per year. Third row gives the effects on yearly earnings from employment
and self-employment. Fourth row gives the effect on earnings per days worked a year. Fifth
row gives the probability of being employed and not claiming DI divided by the effect on DI
participation from Table 3. Last row gives the earnings effect divided by the effect on the DI
amount from Table 3. Column on right gives predicted outcome for target group at end of
follow-up period if there had been no reform, which is obtained from estimates of (7) or (8)
less the DADID estimate of the treatment effect. Sample sizes are stated number of individuals
× number of periods. Standard errors clustered at the individual level in parentheses. ***,
** and * indicate significance at the 1 percent, 5 percent and 10 percent levels.

claimants who qualified through a musculoskeletal condition. For this group, reassessment

increased the probability of employment by around 8 percentage points. The entry in square

brackets indicates that this is 16.4 percent of a predicted employment rate of 50.2% for the

treatment group in December 2008 under the counterfactual of no reform. The largest im-

pacts on employment and days worked relative to the respective counterfactual rate is for

claimants with mental health problems. In this group, reassessment is estimated to have

increased employment by 18.8 percent and days worked by 96 percent relative to what each

outcome would have been without increased stringency of the DI program. The large effects

on those with musculoskeletal and mental health conditions combined with the high preva-

lence of these diagnoses means that these groups contributed by far the most to the overall
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Figure 5. : Estimated effects on employment and earnings over implementation period

Panel A: Employment Panel B: Earnings

Note: The figure shows DADID estimates of the ITTE (equation (7)), as well as ATET
estimates obtained by scaling the ITTE by the proportion of claimants reassessed by each date.
Outcomes are defined in the notes to Table 6. Point 0 on the horizontal axis corresponds to
October 2004 in Panel A and 2005 in Panel B. Black markers indicate significance at the 1%
level.

impact on the rate of employment.

The ranking of the employment effects by diagnosis is different when each is scaled by the

respective effect on DI participation. Evidently, the proportion of claimants induced or forced

to leave DI who subsequently entered employment is highest among those with cardiovascular

and neurological conditions. The tighter eligibility criteria were less likely to cause claimants

with these conditions to leave DI. But those who exited the program did not have greater

difficulty finding work than those with more subjectively defined conditions. The revised

eligibility criteria do not appear to have been biased against claimants in a particular diag-

nostic category for whom it became relatively more difficult to find work after being forced or

induced to leave DI. A caveat is that employment depends on both capacity and preferences

for work. It may be that those exiting DI with more subjectively defined conditions were

more capable of finding employment, but were also were less inclined to seek it.

The largest absolute effect on earnings is for claimants with respiratory diseases and mental

health conditions. The effect on the latter group is also large relative to the counterfactual

of no reform, at 19 percent. In comparison, stricter eligibility criteria are estimated to have
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raised earnings for those with a musculoskeletal condition by 10.6 percent relative to the

mean under the counterfactual. Although the reform increased the employment of claimants

with musculoskeletal problems greatly, it had a larger impact on the earnings of those with

mental health problems.

The estimated effect on earnings per day worked is negative for all diagnostic groups, and

is largest in absolute terms for those with a respiration-related condition.
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Table 7—: Estimated effects on work activity and earnings by diagnosis

General Cardiovascular Musculoskeletal Neurological Mental Respiratory Digestive

Employment (dummy) 3.16*** 2.80*** 8.22*** 5.90*** 6.70*** 6.54*** 7.11***
(0.60) (1.44) (0.44) (0.99) (0.38) (1.90) (1.59)
[7.50] [6.65] [16.37] [16.59] [19.42] [18.00] [15.89]

Days worked 32.80*** 30.14*** 49.81*** 26.60*** 38.99*** 38.50*** 39.07***
(1.02) (2.12) (0.66) (1.25) (0.54) (2.79) (2.34)
[54.72] [50.99] [77.95] [55.46] [94.28] [88.76] [68.97]

Earnings 456.65*** 379.38 796.45*** 786.87*** 809.63*** 1076.58*** 664.42**
(118.69) (292.39) (82.52) (204.93) (70.56) (351.05) (336.08)

[6.87] [ 5.54] [10.66] [25.97] [18.90] [21.14] [10.60]

Earnings per day worked -9.55** -5.98 -10.17*** -3.60 -5.53 -20.83 -10.54
(4.63) (8.60) (3.90) (4.30) (3.88) (13.13) (12.99)
[10.79] [6.52] [11.13] [7.35] [7.51] [30.57] [15.43]

Employment effect / DI participation effect 0.55 0.64 0.56 0.59 0.51 0.54 0.51
Earnings effect / DI amount effect 0.39 0.44 0.44 1.14 0.54 0.51 0.36

No. of individuals 75,543 15,572 144,434 26,599 178,093 7,711 10,881

Note: Table shows effects given in Table 6 allowing for heterogeneity by diagnosis. They are obtained from diagnosis-specific least
squares DADID (equation (7)) estimates of ITTE at December 2008 (2008 for earnings) scaled by the proportion of claimants
per diagnosis reassessed by that date. Entries in square brackets give the ATET as a percentage of the predicted outcome of the
treatment group under the counterfactual of no reform. Individuals are split by diagnosis recorded at entry to the sample. Sample
size per diagnosis is stated number of individuals × number of periods. Notes to Table 6 apply.
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Estimated effects on employment and earnings within age and diagnostic groups are given

in Appendix D, Table D1. For all diagnoses, the effects are substantially larger for younger

claimants. But as for the DI outcomes, the pattern of heterogeneity by diagnosis does not

vary much with age. One exception is that among the youngest claimants, the employment

and earnings effects are large for those with neurological disorders.

C. Spillover to other social assistance programs and the net effect on income

We estimate that claimants subjected to stricter eligibility rules were able to recover 45%

of the average loss of DI benefits by increasing their labor market earnings. We now exam-

ine the extent to which the remaining deficit was filled by increased reliance on other social

assistance programs. Table 8 gives estimates of the ATET on income from all social assis-

tance programs other than DI, as well as the effect on the total individual income in 2008.

Estimates are smaller using DID as opposed to the DADID strategy. Using the latter, the

estimate of a e398.5 increase in income received from other social assistance corresponds to

more than a quarter of the average loss of DI income. Borghans et al (2014) estimate that

30% of the DI benefit lost from the earlier tightening of eligibility was replaced by income

from other social assistance. Opportunities to substitute between programs decreased only

marginally in the decade between the reforms. Almost half (48.6%) of the spillover to other

social assistance is through increased reliance on UI (see Appendix D, Table D2). A little

less than a quarter (23.1%) is through increased claims of sickness pay and the remainder

(28.3%) is due to greater dependence on means-tested welfare, as well as smaller programs. 17

Using DADID, we estimate that reassessment resulted in a fall of e556 in the total income

of a claimant, on average. This is 3.4% of the predicted 2008 mean income of the affected

cohort under the counterfactual of no reform. While this may seem a rather modest loss, the

average impact is obviously not indicative of the much large income reductions experienced

by the 13% of DI claimants we estimate were forced or induced to leave DI. The average

loss of total income is 37% (DADID estimate) of the average reduction in DI payments. In

aggregate, 63% of the income lost from DI was replaced by increased income from all other

17We do not have information on payments received from the temporary income replacement program put in place to
smooth the impact of cuts in DI income and so we underestimate the extent to which other social assistance substitutes
for lost DI income. This temporary income support is included in the measure of total income. Table D3 in Appendix D
shows how the estimated 13 percentage point reduction in the probability of claiming DI is accounted for by transitions
to mutually exclusive labor market and social assistance states.
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sources.

Table 8—: Estimated effects on other social assistance and total income

Predicted mean
DID DADID if no reform

All other social assistance income 339.98*** 398.54*** 875.32
(13.57) (20.73)

Social assistance effect /DI amount effect 0.24 0.26

Total income -446.20*** -556.45*** 16,096
(42.46) (44.24)

Total income effect /DI amount effect 0.31 0.37

No. of individuals 301,050 499.949 156,493

Note: Table shows estimated ATET of reassessment obtained from least squares DID (equa-
tion (6)) and DADID (equation (7)) estimates of ITTE at 2008 scaled by the proportion of
claimants reassessed by that date. First row gives effect on income from UI, welfare, sick
pay and all other social assistance programs. All incomes are measured at the individual, not
household, level. Column on right gives predicted incomes for target group in 2008 if there
had been no reform. They are obtained from estimates of (8) less the DADID estimate of the
treatment effect. Sample sizes are stated number of individuals × number of periods. Stan-
dard errors clustered at the individual level in parentheses. ***, ** and * indicate significance
at the 1 percent, 5 percent and 10 percent levels.

Figure 6 reveals that the spillover effect on transfers from other social assistance programs

increased over the first three years of implementation (2005-2007), before falling back in

the fourth year. This pattern presumably reflects the accumulating exit from DI and its

substitution with other transfers followed by exhaustion of entitlement to UI. The ITTE on

total income is rather muted in the first year of implementation, reflecting both the limited

number of reassessments in this period and the availability of alternative social assistance

to substitute for DI. The steep increase in the magnitude of the total income loss between

years 1 and 2 indicates that rising compensation from other social assistance and increases in

earnings over this period were insufficient to offset the steep loss in DI. The flattening out of

the total income effect between years 2 and 3 reflects the same pattern in effect on DI income

(Figure 4).

From Table 9 it is apparent that the spillover effect on other social assistance is largest in

both absolute and relative terms for claimants with mental health conditions. This may be
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Figure 6. : Estimated effects on other social assistance and total income over implementation
period

Panel A: All other social assistance Panel B: Total Income

Note: The figure shows DADID estimates of the ITTE (equation (7)), as well as ATET
estimates obtained by scaling the ITTE by the proportion of claimants reassessed by each date.
Outcomes are defined in the notes to Table 8. Point 0 on the horizontal axis corresponds to
2005. Black markers indicate significance at the 1% level.

attributable to the low labor force attachment of this group. At baseline, it had the lowest

rate of employment, mean earnings and mean income (see Table 2. Inconsistent with this,

this group was the second most successful in replacing lost DI income with earnings (see Table

7). As a consequence of its gains in earnings and other social assistance, the average loss of

total income relative to the average loss of DI income is not particularly high for the group of

claimants with mental health conditions. Claimants that qualified through musculoskeletal

problems are able replace a much lower fraction of their large average losses in DI benefits.

For this group, the increased payments received from other social programs is only 13 percent

of the loss in DI transfers. Its average loss of total income is 44 percent of its average loss

of DI income. The net income loss relative to the reduction in DI income is even greater

for claimants with cardiovaslcular disease. For this group, only 34 percent of the loss of DI

income is replaced by income from all other sources. This due to low replacement of DI

income with income from both employment and other transfer programs. The former may

be due to limited work capacity of this group. The lack of substitution with other social

assistance may be due to the initial relatively high income of this group (see Table 2).
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Table 9—: Estimated effects on other social assistance and total income by diagnosis

ATET

General Cardiovascular Musculoskeletal Neurological Mental Respiratory Digestive

Other social assistance income 353.34*** 206.91** 232.72*** 176.77*** 549.69*** 367.65*** 477.41***
(46.03) (86.10) (29.43) (57.60) (27.78) (126.47) (94.22)
[48.12] [23.79] [20.76] [25.44] [68.43] [40.06] [69.71]

Social assistance effect /DI amount effect 0.30 0.23 0.13 0.26 0.37 0.18 0.26

Income -509.41*** -569.75*** -769.49*** 43.21 -391.90*** -294.81 -492.83**
(98.81) (193.67) (56.13) (127.01) (48.52) (252.68) (245.33)
[2.84] [3.17] [4.81] [0.24] [2.55] [1.82] [3.03]

Total income effect /DI amount effect 0.44 0.66 0.43 0 0.26 0.14 0.27

Individuals (Cell) 75,543 15,572 144,434 26,599 178,093 7,711 10,881

Note: Table shows estimated ATET of reassessment obtained from least squares DADID (equation (7)) estimates of ITTE at 2008
scaled by the proportion of claimants reassessed by that date. First panel gives effect on income from UI, welfare, sick pay and
smaller social assistance programs. Second panel gives impact on individual income from all sources. Sample size corresponds to
stated number of individuals × number of periods. Standard errors clustered at the individual level in parentheses. ***, ** and *
indicate significance at the 1 percent, 5 percent and 10 percent levels.
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VI. Conclusion

Identification of policies that can relieve the fiscal strain of disability insurance requires

evidence not only on the capacity of claimants to work but also on the extent to which

earnings potential can be realized through curtailment of entitlements. This paper is one

of the few to deliver evidence on the employment and earnings responses to cuts in the

benefits of existing DI claimants. More stringent assessment of the degree of disability of

Dutch claimants that reduced benefits by 14.3%, on average, and caused a 13 point decrease

program participation produced a 6.3 point increase in the employment rate of claimants.

This is a 15.7% increase relative to what employment would have been without the benefit

cut. Earnings of claimants increased by 11.5%, on average. This is insufficient to fully replace

the cut in DI benefits. Claimants partially made up the difference by increasing dependence

on other social assistance programs. This program spillover effect, which amounts to 26%

of the reduction in DI benefits, substantially reduces the public expenditure savings from

reining in DI.

Claimants with musculoskeletal disorders were affected most by using stricter criteria to assess

disability. Almost one fifth of claimants in this diagnostic category were forced or induced

to leave DI. Their employment rate increased by 8.2 percentage points. This category of

claimants appears to have the greatest work capacity. Those who qualified through mental

health problems were also strongly affected, but not more so than claimants with some more

easily verifiable medical conditions. They were reasonably successful in replacing lost DI

income with earnings, but were also the group that turned most to other social assistance

programs when DI was cut. Although claimants with musculoskeletal conditions had the

strongest employment response, they were able to replace only 44 percent of lost DI income

with earnings and they substituted least with other social assistance. The muted earnings

effect in this group relative to the employment response is due to a 10% decrease in the daily

wage. It appears that claimants with musculoskeletal problems were forced to leave DI to

take up low quality employment.
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Appendix A: Identification of average treatment effect on the treated

It is well known that with random assignment to treatment, non-compliance among those

assigned to treatment and the absence of always-takers, the average treatment effect on the

treated is the intention-to-treat effect divided by the probability of treatment given assign-

ment to treatment (Bloom 1984). Equivalently, with one-sided non-compliance, using random

assignment as an instrument, the IV estimate given by the ratio of the reduced form to the

first stage effects identifies the ATET (Imbens and Rubin 1997). We merely demonstrate

that without random assignment to treatment but with one-sided non-compliance, the ratio

of the average effects of assignment on the outcome and on treatment identifies the ATET.

Following Newey (2007), use iterative expectations to write

E[Diβi | Zi = 1 ] = E[Di E[βi | Di, Zi = 1] | Zi = 1 ].

Using

Di E[βi | Di ] =

 0, Di = 0

E[βi | Di = 1 ], Di = 1

 = Di E[βi | Di = 1 ],

we can write,

E[Diβi | Zi = 1 ] = E[Di E[βi | Di = 1, Zi = 1 ] | Zi = 1 ].

Since Di = 1⇒ Zi = 1,

E[Diβi |Zi = 1 ] = E[Di E[βi | Di = 1 ] | Zi = 1 ]

= E[βi | Di = 1 ]E[Di | Zi = 1 ]

= ATET × P (Di = 1 | Zi = 1)

.

Therefore,

ATET =
E[ Di(Y

1
i1 − Y 0

i1) | Zi = 1 ]

P (Di = 1 | Zi = 1)

=
AEEE

P (Di = 1 | Zi = 1)
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Appendix B: Health conditions included in diagnostic group labeled ’general’

- Fever

- Pain

- Malaise and fatigue

- Other symptoms, no elsewhere classified

- Kaposi’s sarcoma

- Other neoplasms

- Chromosome Abnormalities appointed in num-

ber and shape

- Congenital abnormality, not elsewhere classi-

fied

- Tuberculosis

- Status HN-positive

- Disease by HIV

- Disease Pfeiffer

- Tetanus

- Brucellosis

- Other zoonoses

- Late effects of certain infectious diseases

- Other specified infectious diseases

- Freezing

- Sarcoidosis [Disease Besnier Boeck]

- Other diseases

- Systemic disease of the connective tissue

- Metabolism of lipoproteins

- Other metabolic disorders

- Nutritional Deficiency

- Obesity [adiposity / obesity]

- Other forms of overfeeding

- Acute poisoning

- Chronic poisoning

- Complication of surgical and medical treat-

ment

- Toxic inhalation fever

- Radiation Sickness

- Because of heat and light

- Effect of reduced temperature

- Caisson Disease

- Other effects of air pressure and water pressure

- Asphyxia

- Allergic reaction

- Other undesirable consequences of external

causes

- Sickness unspecified
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Appendix C: Additional descriptives and counterfactual outcomes

Table C1—: Temporary income benefits (TRI) granted

2005 2006 2007 2008 2009

Decreased or terminated benefits 33,269 26,376 15,809 7,363 2,350
TRI requests 6,280 8.581 10.443 2.137 554
TRI granted (%) 69% 70.6% 77.3% 63.5% 70.4%

Source: UWV (2007, 2008, 2009)
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Table C2—: Number of reassessments conducted per month for the age group 30-44

Jan. Febr. March April May June July August Sept Oct. Nov. Dec.

2004 3 243 1362

2005 2257 3336 3994 4445 3753 5100 5168 4962 6768 7222 7960 6647

2006 5636 5029 5389 4306 4481 4102 3597 3412 3408 3188 3310 2215

2007 2550 2340 2953 2494 2548 2377 1917 1342 972 991 630 366

2008 565 424 325 379 251 304 308 266 365 569 518 281

2009 31 14 28 16 2

TOTAL 137,419

Note: This table shows the number of reassessments per month for the group 30-44. Source UWV.
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Table C3—: DI replacement rate assigned per degree of disability

Level of Disability
Benefit as a %
of the pre-sickness
Daily Wage

0-15% 0
15-25% 14%
25-35% 21%
35-45% 28%
45-55% 35%
55-65% 42%
65-80% 50.75%
80-100% 70%

Note: This table shows the degree of disability and corresponding replacement rate of the
Dutch DI scheme prior to 2006. Source UWV.

Appendix D: Additional results
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Table D1—: Estimates of the impact of the reform on the employment and earnings by diagnosis and age group

ATET

General Cardiovascular Musculoskeletal Neurological Mental Respiratory Digestive

Aged 30-34
Employment (dummy) 5.43*** 7.00* 11.27*** 11.05*** 9.26*** 10.35*** 6.04***

(1.20) (3.72) (0.84) (1.70) (0.66) (4.03) (2.80)
Employment effect/ DI participation effect 0.55 0.83 0.53 0.62 0.48 0.46 0.42
Earnings (e) 661.79*** 1425.58** 1374.42*** 1654.15*** 946.22*** 2006.31*** 1042.07**

(215.63) (642.34) (153.50) (297.92) (106.48) (756.97) (521.76)
Earning effect /DI amount effect 0.38 1.57 0.62 1.32 0.57 0.68 0.54
Earnings effect/ Worked days effect 8.92 8.29 10.95 18.55 14.84 17.85 15.47
Sample size 41,581 10,852 80,020 13,013 88,695 4,576 5,789

Aged 35-39
Employment (dummy) 3.73*** 3.71 9.38*** 5.16*** 8.01*** 9.00*** 11.14***

(0.90) (2.42) (0.66) (1.36) (0.54) (2.93) (2.25)
Employment effect /DI participation effect 0.56 0.68 0.57 0.58 0.53 0.53 0.53
Earnings (e) 701.52*** 674.91 842.42*** 735.46*** 946.21*** 1504.33*** 1356.14***

(168.33) (473.75) (123.43) (282.00) (93.91) (515.64) (424.01)
Earning effect /DI amount effect 0.57*** 0.63 0.43 0.92 0.60 0.65 0.66
Earnings effect/ Worked days effect 11.51 10.38 13.66 25.64 17.84 23.90 14.90
Sample size 46,830 11,620 89,714 14,879 100,350 5,108 6,393

Aged 40-44
Employment (dummy) 2.03*** 1.29 5.82*** 3.81*** 4.07*** 3.80 4.52**

(0.72) (1.37) (0.54) (1.18) (0.46) (2.32) (1.99)
Employment effect /DI participation effect 0.55 0.55 0.56 0.57 0.52 0.62 0.56
Earnings (e) 222.30 -34.16 480.07*** 375.93 593.21*** 513.85 -75.94

(143.81) (350.89) (102.45) (241.34) (86.32) (415.47) (408.87)
Earning effect /DI amount effect 0.22 0.04 0.33 1.15 0.47 0.31 0.05
Earnings effect/ Worked days effect 18.07 15.09 20.38 42.90 26.53 33.95 21.55
Sample size 54,464 13,206 101,126 16,675 110,580 5,889 7,037

Note: Table shows estimated ATET of reassessment obtained from least squares DADID (equation (7)) estimates of ITTE at
December 2008 (2008 for earnings) scaled by the proportion of claimants reassessed by that date. First row gives impact on
probability of being employed. The estimates are multiplied by 100 to give effects in percentage points. Second row gives effect on
probability of being employed and not claiming DI divided by the effect on DI participation from Table 3. Third row gives the effect
on earnings from (self-) employment. Fourth row gives the earnings effect divided by the effect on the DI amount from Table 3.
Sample sizes correspond to the number of individuals (not observations=individuals × period). Standard errors clustered at the
individual level in parentheses. ***, ** and * indicate significance at the 1 percent, 5 percent and 10 percent levels.
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Table D2—: Estimates of the impact of the reform on income and other social assistance
income

Other social assistance income
DID DADID

Unemployment benefits 176.45*** 182.22***
(10.08) (13.25)

Welfare benefits 98.96*** 106.26***
(9.83) (14.28)

Sick Pay 83.58*** 86.42***
(6.09) (6.85)

No. of individuals 301,050 499.949

Note: This table shows the estimates of the DADID specified in equation (7) for the average
treated DI claimant. Significance stars indicate significance of the estimate at the 1 percent
level ***, 5 percent level **, 10 percent level *. Standard errors are in parentheses, clustered
at the individual level. The observations correspond to the number of individuals in the first
period observed.
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Table D3—: Estimates of the impact of the reform on other social assistance

ATET
DID DADID

Employment only (dummy) 7.89*** 7.09***
(0.12) (0.14)

Other social assistance (dummy) 2.80*** 2.75***
(0.06) (0.07)

Unemployment (dummy) 0.84*** 0.94***
(0.05) (0.05)

Welfare (dummy) 1.08*** 1.04***
(0.04) (0.05)

Sick Pay (dummy) 0.42*** 0.42***
(0.03) (0.03)

Others (dummy) 2.42*** 2.76***
(0.07) (0.08)

No. of individuals 301,050 499,949

Note: Table shows estimated ATET of reassessment obtained from least squares DID (equa-
tion (6)) and DADID (equation (7)) estimates of ITTE at December 2008 scaled by the
proportion of claimants reassessed by that date. First row gives impact on probability of being
employed and not claiming DI. Second row gives impact on probability of receiving unemploy-
ment benefits and not claiming DI or being employed. Third row gives effect on probability
of receiving welfare benefits and not claiming DI, UI or being employed. The fourth row es-
timates represents the probability of claiming sick pay and not claiming DI, UI, welfare or
being in employment. The last row estimates the probability of being in none of the other cat-
egories. The estimates are multiplied by 100 to give effects in percentage points. Sample sizes
correspond to the number of individuals (not observations=individuals × period). Standard
errors clustered at the individual level in parentheses. ***, ** and * indicate significance at
the 1 percent, 5 percent and 10 percent levels.
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Table D4—: Estimates of the impact of the reform on the income and transfer income by diagnosis and age

ATET

General Cardiovascular Musculoskeletal Neurological Mental Respiratory Digestive

Aged 30-34
Income -886.74*** 961.65* -552.28*** 527.56** -340.91*** -637.32 -381.28

(206.29) (558.98) (139.72) (254.72) (94.90) (651.32) (461.58)
Unemployment benefits -9.78 25.16 103.69** 71.94 104.27*** 77.02 188.70*

(59.13) (130.39) (45.94) (68.56) (30.76) (221.71) (114.56)
Welfare benefits 93.61 476.23** 62.32 -24.55 116.44*** 151.75 288.97**

(66.10) (223.28) (41.51) (93.35) (36.32) (208.76) (118.22)
Sick Pay 69.79* -50.69 125.99*** 77.58** 151.86*** 86.02 22.73

(39.11) (91.09) (28.37) (34.03) (19.34) (155.69) (74.34)
Individuals (Cell) 41,581 10,852 80,020 13,013 88,695 4,576 5,789

Aged 35-39
Income -208.11 -214.052 -893.46*** 68.23 -210.68** -306.43 -260.85

(163.18) (427.66) (113.84) (251.30) (84.92) (469.13) (388.23)
Unemployment benefits 85.21* -67.43 129.02*** 74.55 231.11*** 171.82 248.15**

(48.87) (109.19) (39.39) (56.32) (29.11) (171.82) (111.90)
Welfare benefits 173.66*** 46.28 23.58 -32.39 90.70*** 282.50* 73.35

(51.74) (143.97) (33.12) (82.78) (33.16) (152.82) (103.05)
Sick Pay 67.02 215.51*** 66.73*** 87.00*** 120.18*** 116.10 124.60

(26.12) (76.38) (21.21) (31.74) (15.44) (86.43) (72.43)
Individuals (Cell) 46,830 11,620 89,714 14,879 100,350 5,108 6,393

Aged 40-44
Income -292.11** -665.644** -626.33*** 139.87 122.84 -860.93** -1327.28***

(136.65) (324.16) (95.05) (213.45) (77.85) (386.80) (360.50)
Unemployment benefits 159.39*** 52.38 213.20*** 61.40 313.58*** 196.33 135.11

(41.57) (95.07) (34.10) (56.10) (27.60) (132.73) (101.47)
Welfare benefits 246.77*** -13.25 94.85*** -0.42 135.31*** -17.50 138.91

(47.78) (141.73) (28.66) (86.61) (31.41) (120.92) (104.68)
Sick Pay 53.23*** 89.92 40.14** 30.44 88.03*** 131.16* 47.36

(20.15) (51.45) (18.53) (20.78) (12.95) (71.25) (59.82)
Individuals (Cell) 54,464 13,206 101,126 16,675 110,580 5,889 7,037

Note: This table shows the estimates of the DADID specified in equation (7) per initial disability condition. Significance stars
indicate significance of the estimate at the 1 percent level ***, 5 percent level **, 10 percent level *. Standard errors are in
parentheses, clustered at the individual level. The observations correspond to the number of individuals suffering from a specific
diagnosis in the first period observed.
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Figure D.1. : Cumulative distribution of reassessments of claimants aged 30-44 in July 2004
per disability cause

Source: Authors’ calculations using UWV data


