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a type of adjustment friction in the institutional context
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1 | INTRODUCTION

The prevalence of working-age individuals with disabilities in OECD countries has been very high
in recent decades: around 18% between 2016 and 2019, with little improvement in labour market
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outcomes for disabled workers over the past decade (OECD 2022). Policymakers face a difficult
trade-off between insurance against adverse health outcomes and incentives to work: disability
insurance (DI) benefits are intended for those who are unable to fully sustain themselves with
work due to health problems, but it is difficult to determine how much an ill person is able to
work, and when is working an indication that they should in fact not be receiving DI benefits.

Many countries have implemented notch designs in DI systems, where benefit recipients are
allowed to work and earn up to a threshold without it affecting the benefit, but face a substantial
drop in disposable income after exceeding the threshold (a ‘cash cliff’). However, in this type of
system, individuals on DI may have little incentive to increase their work hours, extend job spells,
or even take up work at all. The disincentives operate through two channels. The direct effect is
the loss of benefits. However, there is also an indirect effect through uncertainty about the con-
tinuation of benefits if the threshold is exceeded. Crossing the threshold may lead the insurer to
consider the need for disability benefits to have ended. But from the benefit recipient’s perspec-
tive, complete rehabilitation to the higher earnings level can be uncertain, therefore engaging in
extensive work trials presents the risk of losing eligibility and facing a new administrative hurdle
of re-applying for DI benefits. Individuals could additionally feel uncertain about the result of
new work capacity evaluations after having demonstrated a period of increased work.

There has been a prevailing trend towards reforming DI systems so as to increase the labour
supply of DI beneficiaries and decrease the cost of these programmes. While most reforms have
aimed directly at improving the financial incentives of DI recipients, in this paper we study a more
unusual reform in Finland, where policymakers aimed to increase labour supply by reducing the
uncertainty of losing eligibility for DI benefits due to working too much. The reform introduced
a policy of automatic reinstatement of DI benefits after a short- to medium-term work trial,
allowing recipients to exceed the earnings threshold temporarily—without receiving DI benefits
but retaining DI eligibility—without having to re-apply if they later return to DI. This policy
diverges from typical reforms as it did not change the budget set of DI recipients—it preserved
the sharp notch at the earnings threshold—but focused on relaxing and clarifying the re-entry
rules. The reform thus did not make large changes to regulation, but focused on reducing the
perceived risk of losing eligibility.

The perceived risk of losing benefits is a key feature not only in DI but also in other social pro-
grammes. For example, unemployed individuals might hesitate to take up small jobs due to fear
of losing their unemployment insurance entitlement, in particular if there is uncertainty about
future earnings (e.g. their level or permanence) or about their precise impact on benefits. Despite
its importance, there is surprisingly little empirical evidence on how changes in entitlement risk
influence the behaviour of benefit recipients (see Dynarski et al. (2021) and Cairo and Mahlst-
edt (2023) for related evidence on student aid and unemployment insurance, respectively). In this
paper, we contribute by providing novel evidence on how reducing entitlement risk in DI affects
labour supply. Importantly, we further illustrate how uncertainty interacts with other features of
the DI system, in particular financial disincentives created by the earnings threshold. While the
sharp notch still discourages crossing the earnings threshold unless recipients can sustain a con-
siderably higher earnings level, the policy may also increase earnings farther below the threshold
up closer to it if individuals are uncertain about its exact level and are risk-averse.

We study Finnish partial DI recipients, that is, individuals whose remaining work capacity has
been evaluated to lie between 41% and 60% of full work capacity; this group was the focus of the
reform, and represents around 27% of all DI inflow in the past decade. Given their milder disabil-
ities, they are likely to be more responsive to work incentives. Before the automatic reinstatement
legislation, partial DI recipients earning continuously above their earnings threshold (60% of
pre-disability earnings) would lose the benefit and have to re-apply for it. The automatic reinstate-
ment reform clarified the rules and made the right to return to benefits explicit and simplified,
simply requiring a declaration by the DI recipient. We first study the causal effect of this reform on
labour supply, and then extend the analysis by modelling broader interactions between automatic
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reinstatement and financial disincentives created by the notch design, thus providing a more
comprehensive understanding of the underlying mechanisms driving the observed behaviour.

In the first part of the paper, we use data from the Finnish Centre for Pensions covering
information on all pensions, combined with Finnish total population register data covering indi-
vidual characteristics and long earnings histories. We start by showing that there is substantial
bunching below the individual earnings thresholds, indicating that these thresholds are a salient
policy for DI recipients. We then turn to studying the effect of the automatic reinstatement pro-
gramme implemented in 2010 on the labour supply of DI recipients in a difference-in-differences
framework. Our sample is all partial DI cases (granted and rejected) for 2005-14 between ages
39 and 58 at the time of application, and we examine their labour supply during the first three
years after their DI decision. Our control group consists of applicants with health impairments
that a healthcare professional has deemed to affect their work capacity, but who are denied ben-
efits by the pension authorities. These groups of accepted and denied applicants display similar
characteristics and parallel trends in labour supply before the treatment.

We find that the automatic reinstatement policy on average does not have an impact on
working or labour earnings. Tight confidence intervals allow us to rule out any economically
meaningful effects in the aggregate. Our subgroup analysis provides evidence that men and indi-
viduals with high pre-disability earnings slightly increase labour supply after the reform, and we
cannot rule out a response among individuals with a mental health diagnosis. A potential expla-
nation for this heterogeneous impact is that men and individuals with high incomes are more
likely to respond to policy interventions. For those with mental illnesses, the perceived costs of
uncertainty can be greater, due to either lower cognitive functioning or increased uncertainty in
the outcome of a possible re-evaluation of health, given that mental disorders are harder to ver-
ify. For women, musculoskeletal disorders and individuals with low pre-disability earnings, we
find precise null results.

In the second part of the paper, we model the uncertainty that DI beneficiaries face as a type of
adjustment friction, following Zaresani (2020). Using her parameter estimates, we examine how
much partial DI recipients would increase their labour supply if uncertainty were removed, given
that the notch design creates incentives to bunch just below the threshold rather than crossing
it. We then simulate the effects of alternative reforms to the financial incentives consisting of
(1) removing the notch entirely, or (ii) introducing a clawback (kink) regime, using a labour supply
elasticity from prior literature.! Together with the empirical analysis, these simulations reveal
that financial incentives play a significant role in the effectiveness of automatic reinstatement of
benefits, providing a plausible explanation for the null effect that we find in the first part of the
paper. In the Finnish setting, the notch is very large: our calculations reveal that to overcome the
loss of benefits from exceeding the earnings threshold, an individual would have to work almost
full-time (88%) to have net income at least as high as when earning just below the 60% threshold.

We make several important contributions to various strands of the literature.

First, we provide novel evidence on the impact of reducing the risk of losing benefits on
labour supply. Previously in the DI literature, Campolieti and Riddell (2012) study an automatic
reinstatement programme for full DI benefit recipients in Canada, and find no impact from its
introduction.? Contrary to the Canadian context, we study partial DI recipients who have con-
siderable work capacity left and are typically already working part-time, therefore constituting
a more relevant group to study effects on labour supply. We also contribute to this literature
by offering a plausible explanation for the null effect: the need to consider financial incentives
that may counteract any positive impact of automatic reinstatement programmes. We are not
aware of other papers studying changes in benefit risk directly, but informational treatments have
been studied widely, which can also in some cases relate to the effect of risk. Cairo and Mahlst-
edt (2023) make the point that individuals may misperceive the risk of losing benefits if not in
compliance with the rules, and that this misperceived risk as well as corrections to it may lead to
real outcomes, such as labour market participation decisions.
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Second, there is an extensive literature studying the labour supply effects of disability ben-
efit schedules or earnings thresholds that create kinks or notches in the beneficiaries’ budget
sets. However, these studies often study general DI programmes, where there is only one level of
disability, and the programme therefore typically covers mostly severe (‘full’) disabilities and indi-
viduals with little remaining work capacity (Kostel and Mogstad 2014; Ruh and Staubli 2019;
Zaresani 2020; Zaresani and Olivo-Villabrille 2022). Instead, we study partial DI beneficiaries in
a context where there are different degrees of disability for fully and partially disabled individu-
als. As the partially disabled have more substantial residual working capacity, they are potentially
more responsive to changes in work incentives, thus being a more relevant group for work incen-
tive policies. There are only a limited number of papers considering individuals with non-full
disabilities (see Koning and van Sonsbeek 2017; Deuchert and Eugster 2019; Kreké et al. 2024).3

Third, while there is already an extensive literature using rejected DI applicants as a control
group for allowed applicants (Bound 1989; Von Wachter et al. 2011; Maestas et al. 2013; French
and Song 2014), arguably in our context the comparison is more suitable. While it has been
argued that rejected and accepted applicants are not similar individuals, biasing empirical esti-
mation (French and Song 2014), in the Finnish context, all applicants go through similar medical
screening as they need a medical assessment about their work capacity to be able to apply. That
is, having been treated by a doctor is not sufficient to apply for DI. In practice, this doctor has
made some assessment of the applicant’s health condition and how it affects their work capac-
ity, but in the final evaluation by the pension authorities, the decrease in their work capacity is
evaluated to be less than the required 40%, or they are evaluated to have work capacity in a dif-
ferent occupation, resulting in rejection. Therefore the control group also has a substantial but
insufficient reduction in work capacity, providing a natural control group for our treated benefi-
ciaries. An additional benefit of our institutional context is that current earnings are not used in
DI evaluations, so rejected individuals have no incentive to work less than their health conditions
allow.

Finally, we study an institutional setting where the earnings threshold is not a fixed monetary
amount as in many other countries. In Finland, the threshold is based on individual pre-disability
income, and limits work to a maximum of 60% of previous earnings. This means that the level
of work allowed by the DI programme is more similar for all DI recipients, compared to a fixed
earnings limit. For some DI recipients, a fixed monetary limit can be very low compared to their
earnings in their last job, meaning that it would be difficult to switch to part-time work in the
same job. In the Finnish partial DI context with the 60% limit, all benefit recipients could in
theory reduce their working hours in their pre-disability jobs to three-fifths of full working hours,
which can be a more feasible and motivating solution for many than changing employers or even
occupations.

The paper proceeds as follows. We first explain the institutional design, our data and descrip-
tives in Section 2. In Section 3, we present the empirical framework and our results concerning
the introduction of automatic reinstatement. Section 4 presents our analysis with respect to the
role of financial incentives, and Section 5 concludes.

2 | INSTITUTIONS, DATA AND EMPIRICAL FRAMEWORK

2.1 | The Finnish DI programme

When a worker falls ill and is unable to work, they can receive a sickness benefit for a maximum
of approximately one year from the Social Insurance Institution of Finland (Kela). The appli-
cant’s rehabilitation needs are assessed in an extensive medical examination during the sickness
benefit period. If the disability continues beyond the sickness benefit period, then the individual
may qualify for one of four possible disability benefits in the earnings-related pension system:*
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(1) a partial rehabilitation benefit, (ii) a full rehabilitation benefit, (iii) a partial disability pension,
or (iv) a full disability pension. All types of disability benefits can be granted for both physical
and mental disorders.> When it is probable that the applicant’s work capacity will recover, a reha-
bilitation benefit is granted for a fixed term. If a return to full-time work is unlikely, then the
applicant may qualify for a disability pension, which can be collected until reaching full retire-
ment age (63 in our study period). For both benefits, full benefit is conditional on a loss of work
capacity of at least 60%, and partial benefit on a loss of at least 40% but below 60%. Our analysis
focuses on the partial disability programme, and more particularly on partial disability pensions,
as the temporary nature of the benefits could affect the work incentives of rehabilitation benefit
recipients.

To apply for DI benefits, the applicant needs to have a supporting statement written by a
treating medical professional, which is usually a doctor specializing in occupational medicine.
Applications are sent to one of the pension insurance providers.® The application is evaluated by
the insurance provider’s panel of experts, including labour market and medical specialists. When
determining eligibility for DI benefits, the individual’s age, education, occupation, place of res-
idence and capability to support themselves by gainful employment are all taken into account
along with the medical assessment. In the assessment, current earnings are not used as a signal
of work ability. Instead, emphasis is placed on whether individuals, given their health conditions,
can support themselves by gainful employment.’” For individuals aged 60 and above, an occu-
pational disability definition is applied (evaluating disability only with respect to the applicant’s
occupation). For younger applicants, a broader view on disability is taken, and their work capac-
ity is evaluated against all types of jobs available that the applicant could reasonably be expected
to carry out with their skills and work capacity.

The amount of DI benefit depends on the pension accrued from the individual’s past earnings
and the projected pension component, which compensates for the years of pension accrual lost
due to the disability. For partial disability pensioners, the benefit is half of the full benefit. In
2022, the average disability pension for full DI beneficiaries was around 1200 euros per month,
and for partial DI beneficiaries, the average was 900 euros (Finnish Centre for Pensions 2023a).
This reflects the compositional differences between the two beneficiary groups, with partial DI
beneficiaries being more attached to the labour market. This further supports our choice to focus
on partial disabilities. Once DI recipients reach full retirement age, the DI benefit is automatically
converted to an old-age pension benefit equal to the full DI benefit plus any accrued pension
benefits from work performed while receiving DI benefits.

2.2 | Earnings limits and automatic reinstatement reform

Individuals receiving disability benefits are allowed to work, but their earnings are limited by indi-
vidual earnings limits, illustrated in Figure 1. These earnings limits depend on the beneficiary’s
past earnings: for full benefit recipients, the earnings limit is 40% of past (pre-disability) average
monthly earnings, whereas for partial benefit recipients, the earnings limit is 60% of past aver-
age monthly earnings. For full benefit recipients, going above the threshold would signify having
their benefit cut by 50% —to a partial benefit—and for partial benefit recipients, it would signify
losing the benefit altogether. Using a tax-benefit microsimulation model, we can estimate the size
of this notch. We calculate that a person with an average partial disability pension benefit and an
average earnings threshold would lose about 12% of net income by going just above the thresh-
old. The simulation exercise also reveals that to overcome the income loss entirely, an average
person would need to work at the level of 88% of past average earnings.

If a person continually earns above their earnings limit, then the pension provider starts to
monitor the situation to determine whether the person is still eligible for the benefit, and may
contact the beneficiary to discuss their situation. In most cases, if the beneficiary then starts to
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FIGURE 1 Earnings limits of full and partial DI benefit recipients. Notes: The figure presents a stylized
illustration of the budget set for disability pension recipients on a monthly level. The vertical axis incorporates only DI
benefits and earnings from work. The earnings thresholds create notches at 40% and 60% of previous earnings. The
illustration is calculated for an individual with average past earnings 1780 euros per month and a full DI pension benefit
of 1070 euros per month (a 60% replacement rate). The income notches occur at earnings levels of 712 euros per month
and 1070 euros per month.

earn below their earnings limit, they will keep their benefit eligibility. The beneficiary therefore
does not immediately lose their benefit if they earn more than their earnings limit. This means
that the earnings thresholds are not binding in the short term, but in the longer term they create
strong notches in the budget set.

Before 2010, the regulation did not include clear rules regarding for how long benefits can be
suspended due to working before losing eligibility.® The government was worried that DI recip-
ients felt that this regulation was too complicated and caused beneficiaries to perceive a risk of
losing the benefit when it was suspended for working. Therefore a reform implementing the auto-
matic reinstatement of benefits was enacted in 2010, aiming to encourage the extension of work.

The automatic reinstatement of benefits means that an individual can earn above the earnings
limit and have their benefits suspended for a minimum of 3 months and a maximum of 2 years.
During that time, they will not collect the pension benefit, but they can return to receiving it by
notifying the pension provider and by reducing their work to below the earnings limit. No further
evaluations, such as re-examining the health conditions, are required. It is noteworthy that in the
reform, the cash cliff effect of the earnings limit remained unchanged. The purpose of the reform
was rather to lower the perceived risk of permanently losing DI eligibility in case the recipient
wanted to try working more hours.’

This legislation was implemented in January 2010, and all current and new DI beneficiaries
were immediately eligible. The legislation was first enacted as temporary, until the end of 2013,
but has been renewed many times, therefore in practice being in effect continuously since 2010.'°
Our analysis focuses on partial disability pensions, for which the reform was intended. Individuals
with milder disabilities are also more likely to retain considerable remaining work capacity and
hence both react more strongly to the thresholds and benefit more from the reform.

2.3 | Data and analysis sample

We use detailed administrative data on all DI cases between 2005 and 2017 from the Finnish
Centre for Pensions, as well as register data on individual characteristics and earnings between
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1987 and 2017 from Statistics Finland. With individual identifiers, the separate data sources
can be linked to each other. We observe different pension spells, with exact start and end
dates, together with the pension benefit level and the exact earnings threshold applicable to a
DI recipient. While we have annual earnings from Statistics Finland over a long time period,
for a sample of workers we also have an approximation of monthly earnings available since
2008 from the Finnish Centre for Pensions, obtained as average monthly earnings given annual
earnings and months of work. In the analysis, we use annual earnings as there is full cov-
erage. With monthly earnings, however, we can document the bunching near the earnings
thresholds. For labour market outcomes, we use the share of employed persons (defined as
having strictly positive annual wage earnings) and annual wage earnings (measured in 2018
euros).

We restrict our attention to partial DI cases (granted and rejected applications) between
2005 and 2014 who are 39-58 years old in the year of application (year 7). The dashed lines
in Figure 2 show the working and earnings trajectories before and after decision for all par-
tial DI applicants, by whether the application was granted or rejected. The share working any
hours before the decision is high, above 90% for both groups, while it decreases rapidly for the
granted group after the decision. For rejected applicants, the decrease in the share working is less
pronounced. Annual earnings trajectories illustrate that both the granted and rejected groups
on average reduce working after the decision, but the rejected group’s earnings remain higher
after the decision. There is a large drop in the granted group’s average annual earnings, lev-
elling to around 5000 euros 10 years after the decision, from approximately 27,000 euros just
before the decision. This partly reflects the fact that most beneficiaries transfer to other DI ben-
efits (e.g. full DI benefits), meaning that their health condition worsens after the initial decision.
The solid lines in Figure 2 show the working and earnings trajectories for a conditional sam-
ple, which will act as our main analysis sample, where we exclude any partial DI cases that
coincide with other DI type spells during the first three years (years ¢+ 1 to ¢+ 3) after the
application year.

For the main sample, we notice less difference in the share working between granted and
rejected applicants during the first years after decision. For annual earnings, there is here too
a large drop in the granted group’s average annual earnings, but the earnings level remains
higher compared to the unconditional sample, as these are healthier individuals. For the rejected
individuals, we also observe a decline in earnings, but the level remains higher than for other
groups.

In the empirical analysis, with our main sample we aim to ensure that we are studying rel-
evant and similar groups of individuals, that is, those whose remaining work capacity is more
permanent and whose health does not observably deteriorate during the follow-up period. 4
priori, one could expect that the group with a more stable health condition is more respon-
sive to reforms encouraging work. For robustness, we also show the main results for the
unconditional sample in the Appendix. We follow applicants from 2005 to 2014 (and who
are 39-58 years old in the year of application), and examine their labour market behaviour
during 2006-17 for the first three years after the granted or rejected application (years ¢+ 1
to 7+ 3). Our total data include 45,000 individuals with partial DI cases during 2005-14.
Of these, approximately 30,000 are 39-58 years old in the year of application. We follow
labour supply when the individuals are between 40 and 59 years old, to capture individuals
who potentially already have some work experience but are not affected by special regula-
tions regarding DI benefits for older workers (see Subsection 2.1). The incidence of disability
is also higher for older workers: on average, 7.8% of the total population aged 40-59 were
receiving DI benefits, compared to 1.9% among individuals below age 40 (Finnish Centre for
Pensions 2023c¢).
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FIGURE 2 Work histories of partial DI applicants. Notes: All partial DI applicants for 2005-14 aged 39-58 at
application in solid lines (N = 29,855), and main sample conditional on not receiving other DI benefits during first
three years after decision in dashed lines (N = 19,848). The figure shows annual earnings and employment (defined as
having any positive earnings during the year) between 1987 and 2021, including all ages until age 62.

We classify DI applicants as ‘granted’ or ‘rejected’ based on the outcome of their first partial
DI application ruling observed in this time window. As individuals can have multiple appli-
cations, we base the date of rejection on the first observed partial DI application. We also
exclude applicants whose partial DI application is first rejected and then granted later, so indi-
viduals are classified only as granted (treatment) or rejected (control). We do not condition
on the granted partial DI benefit being valid for the follow-up years, meaning that we allow
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FIGURE 3 Monthly earnings distribution as percentage of pre-disability earnings around the 60% threshold.
Notes: All partial DI recipients for 2008-17, N = 39,545. The figure shows the distribution of monthly earnings as a
share of pre-disability earnings. The bin width is 0.01.

for individuals to return to full-time work during this time—however, this is rather unusual.
In our main sample, there are in total 19,848 individuals (16,155 granted and 3693 rejected
individuals).

2.4 | Descriptives on working while on partial DI

Figure 3 shows graphical evidence of bunching near the earnings thresholds. The x-axis displays
individual earnings of partial DI recipients as a percentage of their pre-disability average monthly
earnings. Individuals are grouped into 1% bins. The vertical line denotes the earnings threshold
of 60% of previous earnings.'!

It is notable that individuals bunch near the threshold: approximately 44% of all observations
are between 50% and 60% of pre-disability earnings. There are also observations just above the
threshold: around 17% of the observations lie between 60% and 70%, indicating that pension
providers may allow the threshold to be crossed, as explained in Subsection 2.1. In Appendix
Figure A1, we show earnings dynamics with respect to the location in the relative earnings distri-
bution. Figure A1(b) shows that individuals who are above the 60% threshold rapidly drop their
earnings below the threshold—one year later only less than a third of these individuals are still
above the threshold, and the share of individuals in the bunching region has steadily increased
over the first year.

In Figure 4, we show bunching behaviour near the threshold for different subgroups. While
there is little difference in the earnings distribution based on the diagnosis (defined in the DI deci-
sion), there is more mass nearer the threshold for women than for men, and for older compared
to younger DI recipients. For women, approximately 46% of the observations locate between 50%
and 60% of pre-disability average income, compared to 37% for men. For younger (40-49 years
old) and older (50-62 years old) DI recipients, the respective shares are 36% and 44%. Women
receiving partial DI benefits work more often in the public sector, where adjusting hours may be
more common than in the private sector. For older DI recipients, the finding may relate to them
having more work experience, making adjusting hours easier. There is also more bunching near
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FIGURE 4 Earnings distribution as percentage of pre-disability average earnings around the 60% threshold, by
subgroups. Notes: All partial DI recipients for 2008-17, N = 39,545, and total observations 1,161,557. The figure shows
the distribution of monthly earnings as a share of pre-disability earnings. The bin width is 0.01. Illness type refers to
main diagnosis in the DI decision; young is defined as ages 40-49, and old as ages 50—62; low- and high-income
individuals based on pre-disability average earnings, distribution divided at median income.

the threshold for high-income than for low-income individuals. This might reflect different pref-
erences towards work, or different possibilities to adjust working hours. High-income individuals
might also have a more accurate understanding of the true location of the threshold.

3 | EFFECT OF AUTOMATIC REINSTATEMENT REFORM
3.1 | Empirical framework

We study the effect of the automatic DI reinstatement reform in 2010 by comparing the labour
supply of individuals who have recently been granted a partial DI benefit to individuals who
recently applied for partial DI but whose application was rejected, before and after the reform.
In this difference-in-differences design, the granted DI applicants are the treatment group, and
the rejected form the control group. The assumption is that they are similar workers with health
issues, but the individuals granted DI are marginally more ill than individuals whose application
is rejected. The fact that we are focusing on partial DI cases strengthens this case, as even accepted
individuals are expected to have considerable remaining working capacity. The labour supply of
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rejected individuals is not restricted by DI earnings thresholds and hence is not affected by the
automatic reinstatement reform.

We implement the difference-in-differences comparison by estimating the following type of
regression:

yis = a + p Treat; +y Treat; X Post; + A; + X5 + €js, (1)

where y;; is the outcome variable of interest, that is, working status or annual earnings for indi-
vidual i in calendar year s. The variable Treat; is a dummy for the treatment group (1 if treatment,
0 if control), Post, is a dummy for years after the reform, A, is year fixed effects, and the vector X;
is a set of individual-specific characteristics to control for any observable differences that might
confound the analysis (dummies for count of years since decision, age, gender, region, schooling
level, earnings history, working in year before decision, main broad industry and public versus
private sector dummies for year s — 1, own municipality unemployment rate, and 16 diagnosis
categories). The coefficient of interest is y, which measures the effect of the automatic reinstate-
ment of benefits reform on the treated group relative to the control group. As we control for
distance to the DI decision in equation (1), we effectively compare individuals each calendar year
who got the DI decision in the same year in the past.

To study whether the evolution of labour market outcomes is parallel in the treatment and
control groups before the reform, as well as to observe the impact of the reform over time, we run
an event-study regression where the Treat; X Post interaction in equation (1) is replaced with a
full set of year and treatment status interactions.

3.2 | Main results

Table 1 displays the characteristics of the granted (treated) and rejected (control) applicants in
the year preceding their DI decision. The treatment and rejected groups are on average in their
fifties, mostly female, and have quite stable work histories. The health problems are also similar,
with a majority suffering from musculoskeletal issues, and a large share suffering from mental
health problems. Note that we also have information on the diagnosis for the control group,
based on their partial DI application. The differences between the groups or between the pre- and
post-reform periods are not large, and we control for these and other observable differences in the
regression.!> Appendix Figures A2(a) and A2(b) present the labour market outcomes before the
decision over the years, emphasizing the similarity in the level and trend of the outcome variables
between our control and treatment groups.

We compare granted and rejected applicants over 1-3 years after the decision, and our iden-
tification relies on the assumption of the treatment and control having parallel trends before
the reform. The raw means in the outcome variables are presented in Appendix Figures A2(c)
and A2(d). For earnings, the difference in annual earnings is around 7000 euros. This indicates
that those who are granted partial DI benefits have a larger reduction in earnings than those who
are denied benefits. However, the trends are quite similar between the groups, although slightly
more volatile for the smaller control group. We can control for some of these differences using a
wide set of background variables in the regression.

Importantly, the reform takes place just after the financial crisis, and we normalize our
event-study coefficients relative to year 2009. We do not observe compositional changes over the
years between the treatment and control groups. However, there is a noticeable dip in employ-
ment and earnings for the rejected group following the financial crisis (Appendix Figures A2(c)
and A2(d)). This suggests that the financial crisis may have impacted the treatment and control
groups differently.!?> A possible explanation is that firms might find it easier to adjust their work-
force by retaining employees with partial DI benefits who already work part-time and get part of

88UB|7 SUOLILWIOD B 8 |eal|dde auy Aq peusenob a1e saoie YO ‘8sn Jo Sajnl o) Akelqi]auljuQ 81 UO (SUOIIIPUCD-pUe-SULIBIAL0D A3 | 1M AReiq 1 puluo//SdNy) SUOTIPUOD PUe SWB 1 8y 88S *[G202/60/0T] U0 Ariqiauljuo A8|ian ‘uoriepunod Ayseaiun aedwe | Ag G0002©298/TTTT OT/I0p/Wod A8 |1m Areiqijeuljuo//sdny wo.j pepeojumod ‘0 ‘SEE089FT



ECONOMICA

2 | Economica [B

TABLE 1 Characteristics of treatment and control groups before and after the automatic reinstatement reform.

Pre-reform Post-reform
Granted Rejected Diff. Granted Rejected Diff.
(treatment) (control) T-C (treatment) (control) T-C
Age 52.4(4.3) 50.4 (5.1) ok 52.8 (4.1) 50.2 (5.1) *
Male 0.31 (0.46) 0.27 (0.44) ok 0.32(0.47) 0.28 (0.45) ok
Married 0.66 (0.47) 0.62 (0.48) ok 0.63 (0.48) 0.58 (0.49) ok
Low education 0.25(0.44) 0.26 (0.44) 0.2(0.4) 0.19 (0.39) ok
Share working 0.92(0.27) 0.89 (0.31) ** 0.91 (0.29) 0.9(0.3) ok
Earnings (euros per year) 25,209 (16,349) 24,116 (16,817) ** 25,216 (17,348) 24,957 (17,056)
Average earnings in last 10 26,815 (12,933) 23,792 (13,246) ** 28,402 (14,057) 25,723 (15,275) **
years (euros per year)
DI diagnosis:
Mental disorders 0.56 (0.5) 0.56 (0.5) 0.56 (0.5) 0.56 (0.5)
Musculoskeletal diseases  0.16 (0.37) 0.16 (0.37) 0.16 (0.36) 0.15(0.36)
Individuals 6556 1339 12,935 3023

Notes: Partial DI applicants for 2005-14 aged 39-58 in the main sample. Pre-reform period including observation years 2005-9 and
post-reform period 2010-17. Average characteristics in year ¢ — 1 relative to year of DI application (year 7). Low education refers to no
degree beyond compulsory schooling. Average earnings in last 10 years is the average of annual earnings in years [z — 11,7 — 2]. DI
characteristics from DI application or ruling. Count of treatment and control individuals in pre-period (post-period) is number of
individuals with at least one observation within first three years of partial DI during the pre-period (post-period). Overall, there are
16,155 and 3693 individuals in the treatment group and control groups, respectively. Standard errors in parentheses. Two stars in the
‘Diff. T — C’ columns indicate that the difference between treatment and control groups in the pre- or post-period is statistically
significant at the 5% level.

their monthly income from benefits. A rejected applicant may incur costs to the firm due to work
disability, higher rates of sickness absence, and a greater reluctance to adjust their hours down-
wards, as this would result in an income loss. For this reason, we control for the industries where
the individual was working in each year s — 1 by industry—sector dummies, and we also divide
the main sample into regions with low and high exposure to financial crisis measured from the
municipality-level change in unemployment.'4

The event-study regression results (with controls) are illustrated in Figure 5. The figure shows
that the pre-trends are roughly zero for both outcome variables. However, for the intensive mar-
gin (Figure 5(b)) the pre-trend is stable, but we observe a different level for the base year, which
is plausibly related to the financial crisis. Our industry controls (included in the figure) improve
the pre-trend but cannot entirely catch the differential effect of financial crisis on our control and
treatment individuals (potentially due to a large share of missing industries). In Figure 6, we show
the event-study for the same earnings regression, dividing the sample by municipal level exposure
to the financial crisis. High (low) exposure refers to municipalities where the increase in unem-
ployment in 2009 is above (below) the median. We observe that in low-exposure municipalities,
the pre-trend is stable and near zero, and the different level is observable only in the high-exposure
group. Taken together, the evidence in Figures 5 and 6 does not support that the policy had an
effect on labour supply: the coefficients for the post-period are small, and confidence intervals
are narrow.

Table 2 displays the coefficient estimates from estimating equation (1). Columns (1) and (2)
report results with respect to the share working (extensive margin), without and with controls.
The difference-in-differences estimates confirm the zero effect, with estimates being very small
and precisely estimated. The point estimates indicate an increase of less than 1% of the control
mean, and we can rule out larger than 3% effects. The null extensive margin response is perhaps
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FIGURE 5

_|_13

Event-study graphs for main regression results. Notes: The sample consists of individuals who apply

for partial DI during 2005-14 and are aged 39-58 at the time of applying, and they are followed for 1-3 years after the
DI decision. Years on the horizontal axis refer to calendar years. The estimation includes the following control
variables: age in years, gender, region, schooling level, earnings history, working in year before decision, main broad
employment sector in year before decision, annual municipality unemployment rate, and 16 diagnosis categories.

Standard errors clustered at individual level.

unsurprising, given that over 80% of both partial DI recipients and rejected applicants in the
baseline do work after their DI decision. Columns (3) and (4) report estimation results for annual
earnings (intensive margin). Similarly, these coefficients are very small (less than 4% of the con-
trol mean). The intensive margin effect is, however, significant at the 5% level, although the
magnitude is only 4% relative to the control group, which is a small average effect for a policy
attempting to increase labour supply and encourage work trials. Also, as seen in the event-study
graphs, the estimate suffers from the level difference in pre-trend. Columns (5) and (6) present
results for earnings separately by exposure to the financial crisis. In the low-exposed areas, the
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FIGURE 6 Event-study graphs for main regression results on annual earnings, by local labour market shock
during financial crisis. Notes: Regression as in Figure 5(b). Low exposure includes individuals who reside in
municipalities where the change in unemployment between 2008 and 2009 was below median, and high exposure
municipalities with above median change. Standard errors clustered at individual level.

difference-in-differences estimate is very close to zero. This finding further supports the overall
null effect of the reform. !

3.3 | Heterogeneity
It is possible that a small average response masks larger responses among some individuals, and

to that end we investigate the heterogeneity of response by subgroups. We examine heterogeneity
based on main diagnosis, gender, age and pre-disability earnings.
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TABLE 2 Main regression results.
Earnings, low Earnings, high
Working Working Earnings Earnings exposure exposure
1) (2) (3) (C)] (5 (6)
Treat X Post —0.009 0.006 399 911** 434 1252%%*
(0.012) (0.009) (587) (447) (371) (306)
Controls No Yes No Yes Yes Yes
N 50,476 50,476 50,476 50,476 21,765 28,711
Adjusted R? 0.004 0.355 0.047 0.450 0.484 0.423
Control mean 0.86 0.86 22,003 22,003 22,756 21,435

Notes: Columns (1) and (2) display estimates y from estimating equation (1) without and with covariates on share working, and

columns (3) and (4) similarly on annual earnings in euros. In columns (5) and (6), annual earnings is regressed separately for areas with
low exposure or high exposure to financial crisis, where low is defined as local unemployment change between 2008 and 2009 being
below median in the municipality-level distribution, high defined as being above median. The main sample consists of individuals who
apply for partial DI during 2005-14 and are aged 39-58 at the time of applying, and they are followed for 1-3 years after the DI decision,
conditioning that they do not transition to other DI benefits during this time. Control variables include age in years, gender, region,
schooling level, earnings history, working in year before decision, main broad employment sector of year before decision, annual
municipality unemployment rate, and 16 diagnosis categories. Standard errors clustered at individual level in parentheses.

FHEFE* indicate significant at the 1%, 5%, 10% level, respectively.

TABLE 3 Heterogeneity of extensive margin responses.

Mental Musculo-  Other Low High

disorder  skeletal diagnosis  Women  Men Young  Old income  income

6] (@) 3 “) (&) (6) (7) ®) ®
Treat x Post 0.018 0.003 0.007 0.004 0.015 0.006 0.003 —0.003  0.020*

0.024)  (0.011) (0.016) 0.010)  (0.019)  (0.017)  (0.010) (0.012)  (0.012)

Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 7982 27,721 14,880 34,556 15,920 8935 41,541 26,022 24,454
Adjusted R? 0.342 0.357 0.365 0.359 0.337 0.373 0.352 0.413 0.189
Control mean  0.85 0.86 0.86 0.87 0.84 0.88 0.85 0.81 0.93

Notes: The columns display estimates from estimating equation (1) for the share in work for different subgroups (as stated in the
headings), with covariates. The sample consists of individuals who apply for partial DI during 2005-14 and are aged 39-58 at the time of
applying, and they are followed for 1-3 years after the DI decision. “Young’ refers to individuals 40-49 years old, and ‘Old’ to 50-59
years old. ‘Low” and ‘high” incomes are based on 10-year average earnings before disability being below or above median earnings
history in the sample, respectively. Control variables include (excluding the variable in the heading) age in years, gender, region,
schooling level, earnings history, working in year before decision, main broad employment sector in year before decision, annual
municipality unemployment rate, and 16 diagnosis categories. Standard errors clustered at individual level in parentheses.

*xk k% * indicate significant at the 1%, 5%, 10% level, respectively.

Tables 3 and 4 show the regression results from the subgroup analysis separately for the share
in work and annual earnings outcomes. All regressions include the control variables. The exten-
sive margin effect is small (less than 2% of the control mean) and insignificant for all subgroups
but one, which is probably unsurprising as the baseline employment rate is high for all subgroups,
and there are no clear differences between the groups in the baseline. The only exceptions are
high-income individuals, who seem to be slightly encouraged to start working due to the reform.
Given that this group is already active in the labour market during their partial DI, the effect is
small, just 2% relative to the control group.
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TABLE 4 Heterogeneity of intensive margin responses.
Mental Musculo-  Other Low High
disorder  skeletal diagnosis Women  Men Young Old income  income
0] (@) (3) “ (5 (6) @) ®) ®
Treat x Post 2740%* 182 1573* 411 2480** 798 907* =51 3137%%**
(1308) (522) (935) (470) (1032)  (930)  (506)  (402) (907)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 7982 27,721 14,880 34,556 15920 8935 41,541 26,022 24,454
Adjusted R? 0.460 0.451 0.436 0.496 0.411 0.445 0.453 0.418 0.360
Control mean 21,976 21,016 24,069 21,054 24,708 21,523 22,207 15,962 31,866

Notes: The columns display estimates from estimating equation (1) for annual earnings for different subgroups (as stated in the
headings), with covariates. The sample consists of individuals who apply for partial DI during 2005-14 and are aged 39-58 at the time of
applying, and they are followed for 1-3 years after the DI decision. “Young’ refers to individuals 40-49 years old, and ‘Old’ to 50-59
years old. ‘Low” and ‘high’ incomes are based on 10-year average earnings before disability being below or above median earnings
history in the sample, respectively. Control variables include (excluding the variable in the heading) age in years, gender, region,
schooling level, earnings history, working in year before decision, main broad employment sector in year before decision, annual
municipality unemployment rate, and 16 diagnosis categories. Standard errors clustered at individual level in parentheses.

*FxFE* indicate significant at the 1%, 5%, 10% level, respectively.

The intensive margin effect displays considerable heterogeneity. Among individuals with mus-
culoskeletal diseases, women, and low-income individuals, the coefficients are very small and
insignificant, thus indicating no evidence of an increase in working due to the automatic rein-
statement of benefits among these important groups. These zero findings are precisely estimated.
Appendix Figure A4 shows that the event-study graphs for these groups have narrow confidence
intervals, and coefficients are very close to zero throughout the observation period. The overall
null finding (Table 2) is not surprising, given that these groups form a large share of partial DI
applicants: musculoskeletal disorders are the biggest diagnosis category in partial DI, and the
majority of applicants are women.

Table 4 shows that partial DI recipients with mental disorders, males, and those with higher
earnings before their DI application, have statistically significant and large point estimates.
However, the event-study graphs for each group in Appendix Figure A4 reveal considerable
uncertainty regarding these subgroup effects. The figures illustrate that among those groups with
a statistically significant reform effect, the pre-trends are slightly further from zero, with a level
difference to the base year 2009. As before, we examine this level difference by splitting the
sample into low- and high-exposure groups with respect to the financial crisis. For males and
high-income individuals in less exposed areas, the pre-trend does not suffer from a level jump
(Appendix Figure AS5). The coefficients (presented in Appendix Table A2) show that the point
estimate for males is slightly higher (2732 euros) than in Table 4, and significant only at the 10%
level. This translates into a relative effect of 10% of control mean in the low-exposure areas. For
high-income individuals, the point estimate is slightly smaller in low-exposure areas (2554 euros)
compared to the main sample, and significant at the 5% level. The relative effect is 7% of the con-
trol mean in the low-exposure area. We take these results as weak evidence on responsiveness to
the automatic reinstatement reform.

For the mental health group, splitting the sample by exposure areas results in a small sample
size and consequently wide confidence intervals, hence the results for this group remain incon-
clusive. For mental disorders, the intensive margin effect is around 12% in the main sample, and
we consider the estimate to be an upper bound of the true effect, as the financial crisis somewhat
confounds the pre-trend, which we cannot catch entirely with our control variables or additional
checks.
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3.4 | Discussion

We found that automatic reinstatement of DI benefits is not an effective tool to increase labour
supply of DI recipients on average, while there is some evidence of a positive effect for men and
high-income people, for example, and weaker evidence for those with mental health disorders.
The average zero effect may be linked to the large size of the notch and/or high adjustment costs.
We will explore these in the next section.

Our finding of a positive effect for the group with high pre-disability earnings is in line with
earlier findings in the literature (Kostel and Mogstad 2014; Ruh and Staubli 2019; Zaresani and
Olivo-Villabrille 2022; Kreko et al. 2024).' One potential reason for there being a larger effect
for high-income people is that they are more educated and understand the programme better.
Also, their preference for full-time work might be higher, so the trial work period can be more
attractive for this group.

Regarding gender heterogeneity, in the Finnish partial DI context, the majority applying for
and receiving benefits are women (Table 1), and women are active in bunching (see Figure 4(c)),
but they do not respond to the automatic reinstatement reform (Table 4). In a similar vein, Ruh
and Staubli (2019) find that women bunch more at earnings thresholds than men. Zaresani and
Olivo-Villabrille (2022) show that women with mental illness diagnoses do respond to financial
incentives, but slightly less than men with similar diagnoses, and Kostel and Mogstad (2014)
find that men respond substantially more to financial incentives than women, which they find
worrisome as women’s entry to DI has increased over time. Women therefore seem to respond to
financial incentives, but are potentially more averse to the uncertainty involved in earnings above
the threshold. And whereas men could be more responsive to changes in financial incentives, they
represent a small share of the relevant sample, which can explain why the overall result remains
Zero.

Even though we find some evidence of a positive effect on labour supply from the reform
for some groups, the effects are small relative to what policymakers were aiming at. Partial DI
recipients are expected to earn at most 60% of their pre-disability earnings level, and the reform
aimed to enable work trials of between 3 and 24 months above this earnings threshold. Given that
our largest subgroup estimates are 10-12%, this would entail earning approximately 67% of their
previous earnings level each month, or working two months (four months) in a year earning 100%
(80%), and the rest of the year at 60% of previous earnings. As the reform intended to increase
substantial work trials for up to two years, these back-of-the-envelope calculations reveal that
effects are small relative to what was intended by the reform.

Finally, we have also examined individuals who directly utilized the automatic reinstatement
legislation by crossing their earnings threshold and leaving their pension ‘dormant’ for the dura-
tion of the trial period. This option was very rarely used. Among individuals of all ages who
start a partial DI between 2005 and 2014, only 1126 (3%) have their benefits suspended due to
working above their threshold.!” Individuals who use this opportunity are slightly different from
other partial DI recipients, in quite expected ways: they are more often women (+5%), slightly
younger on average (—6%), more highly educated (+62% have higher than secondary education),
have worked more often in the public sector (+8%), and are healthier, as we observe transitions
to full DI much less often for them (—55%). Mental disorder diagnoses are more common among
those who use the dormant option compared to those who do not (+37%), and musculoskeletal
diagnoses are less common (—17%). There is no meaningful difference in previous income levels
between the groups (sum of earnings in past 10 years —2%). Finally, we also examine how long
pensions remain ‘dormant’ for these individuals who comply with the reform. A quarter of these
individuals return to receiving benefits after the minimum dormant period of three months; 75%
of these individuals have their pensions dormant for a year, while those with pensions dormant
for close to the maximum period of two years (over 23 months) represent around 10%. The mean
duration after the reform was around 9 months. Before the reform, there were only a handful of
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individuals whose benefits were suspended due to earning too much, and these spells were rather
short (around 4 months).

Taken together, our results indicate that automatic reinstatement legislation made the rules
more salient and encouraged some DI beneficiaries to increase labour supply, but the responses
are small, most likely because for an average DI beneficiary, the size of the notch is large.

4 | UNCERTAINTY AND THE ROLE OF FINANCIAL INCENTIVES

The observed average null effect for the automatic reinstatement reform can arise from the
interplay of two opposing mechanisms that we cannot identify separately. On the one hand, a
reduction in uncertainty can increase labour supply. On the other hand, the financial incentives
introduced by the notch design discourage labour supply by reducing the marginal returns to
work. Working slightly above the threshold would mean experiencing a large drop in net income,
which works as a strong disincentive. These counteracting forces can effectively neutralize each
other, leading to the observed overall null effect when aggregated across the population. To illus-
trate how the effectiveness of automatic reinstatement hinges crucially on the broader design
of the DI scheme and the financial incentives embedded within it, in this section we model
uncertainty as a type of adjustment friction, simulate the effect of removing uncertainty under
the current regime, and explore the effect of reforms to the financial incentives. The exercise
demonstrates that even after removing uncertainty, financial incentives—in particular the large
notch—play a significant role.'®

In a typical labour supply model, agents can alter their labour supply easily in response to
financial incentives, that is, individuals do not face any adjustment cost and supply labour in
the level that maximizes their utility given the budget constraint. However, for several reasons, it
may be difficult to adjust labour supply smoothly due to adjustment costs, therefore individuals
cannot fully optimize. While typically adjustment costs are thought to include frictions in finding
a job or negotiating hours with the employer, uncertainty is also a form of adjustment cost as
it may hinder behavioural responses. Ideally, we would like to estimate the value of uncertainty
(representing a utility loss for not being able to make optimal decisions or for the hassle involved
in making them) in the Finnish DI system, but our estimates from the previous sections can only
speak of the effect of the reform—where uncertainty and financial incentives interplay. For this
reason, we take the parameter value of adjustment costs from earlier literature, then explore how
the earnings distribution changes when uncertainty is removed.

Studying changes in work incentives for DI recipients, Zaresani (2020) estimated adjustment
costs to be equivalent to 5% of earnings for this population.'® To the best of our knowledge, this is
the only available estimate of adjustment costs within the context of DI, so we adopt this estimate
as a proxy for uncertainty in our illustrative example, and consider it as an upper bound of the
value of uncertainty (as adjustment frictions contain other aspects in addition to uncertainty). In
this context, individuals are willing to accept a utility loss equivalent to 5% of their earnings to
avoid the risk of being on the wrong side of the earnings threshold. This is illustrated in Figure 7,
where individuals would optimally bunch at the earnings threshold z*. When faced with uncer-
tainty 9, individuals adjust their labour supply downwards, to z’, to mitigate the perceived risk
of losing eligibility.

The effect of perceived uncertainty presumably depends on how close an individual is to
the earnings threshold, and the likelihood of crossing it if their labour supply changes. We have
no means of determining which range of the distribution this uncertainty affects, so we simply
assume that all partial DI recipients earning between 40% and 60% are affected. To study the
effect of removing uncertainty on labour supply, we adjust their net annual earnings upwards by
5%, then simulate the corresponding gross annual earnings to obtain the distribution of earnings
relative to the earnings threshold. Without uncertainty, sharper bunching is observed at the 60%
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Earnings + DI benefit

Farnings

FIGURE 7 Budget constraints and labour supply choice. Notes: The figure presents budget constraints and
labour supply choices for an example individual with and without uncertainty. The horizontal axis presents earnings z
with respect to individual specific earnings threshold. The vertical axis incorporates DI benefits b, and earnings from
work. The solid line presents the budget line in the current system. The dashed line presents the budget line in Reform 1
(removing the notch entirely), and the dotted line presents the budget line in Reform 2 (benefit tapering rate of 50%).
Optimal choice of labour supply is z* (60% of pre-DI earnings in our context), while the cost of uncertainty 9 reduces
labour supply to z’.

threshold because individuals would now like to earn more but still avoid exceeding the threshold
due to the notch design. This counterfactual distribution is illustrated in Appendix Figure A6.
On average, gross earnings increase by 6%, and there is an increase of 17 percentage points in
the share of partial DI recipients bunching right at the threshold due to avoiding crossing the
earnings threshold.

The sharp bunching in the counterfactual distribution without uncertainty raises the ques-
tion of how labour supply could be affected by changing the financial incentives. To explore
this, we simulate average labour supply responses for two financial incentive reforms, using exist-
ing estimates of elasticity of earnings with respect to the net-of-tax rate. In the calculation, we
account for tax rates applied to wage income and DI benefits.?’ To estimate the labour supply
effect, we first calculate disposable income for each earnings level at the threshold and if they
would earn just above the threshold, under both hypothetical reforms and with current financial
incentives. As the earnings elasticity with respect to the net-of-tax rate is defined as percentage
change in earnings in response to percentage change in net-of-tax rate, we use the change in dis-
posable income at and above the threshold under each scenario to calculate the denominator of
this formula. By multiplying this denominator with an elasticity estimate, we obtain an estimate
of the relative labour supply response. We use elasticity 0.3 as our benchmark, as it is close to the
structural elasticity estimated by Ruh and Staubli (2019) from a notch design in DI.?!

We examine two types of reforms, illustrated in Figure 7. The first reform involves entirely
removing the notch, mirroring the Ticket to Work programme in the USA, where individuals
earning above the earnings threshold can retain their DI benefits in addition to their labour
earnings for two years. The second reform also eliminates the notch but introduces a kink in
the budget line. In this case, every additional euro earned results in a 50 cent reduction in DI
benefits. Such clawback mechanisms have been the focus of previous studies (e.g. Zaresani and
Olivo-Villabrille 2022), and are frequently proposed as alternatives to the notch design in various
DI schemes.

The results are collected in Table 5. On average, the labour supply response is around 6.3%
in Reform 1, and 3.2% in Reform 2. Those with a high DI benefit show the largest effects, 9.5%
and 4.8% in Reforms 1 and 2, respectively. The change in their disposable income is the largest in
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TABLE 5 Labour supply effects with counterfactual financial incentives.
DI benefit Earnings threshold

Average < median > median < median > median
DI benefit 6382 2295 10,469 4867 7897
Earnings threshold z* 21,359 19,849 22,869 16,725 25,996
Az/z*, Reform 1 6.3 3.1 9.5 6.1 6.5
Az/z*, Reform 2 3.2 1.6 4.8 3.1 3.2

Notes: DI benefit and earnings threshold measured in annual terms. Az/z* solved from € = (Az/z*)/ (At/(1 — t)) using elasticity estimate
0.3 and the simulated change in disposable income in the reform (to recover the net-of-tax rate). The reforms remove the notch entirely,
but Reform 2 has offset 0.5 for each additional euro earned, while Reform 1 has a linear schedule.

the reforms, while the responses do not vary so drastically between those with a higher or lower
earnings threshold.

The first simulation showed that by removing the uncertainty, people would increase working
by 6% on average, and bunch right at the threshold because of the notch design, while reforming
the benefit structure would further increase working on average by 3—6% according to our second
set of simulations. However, there are two compelling reasons to believe that the simulated effect
of removing uncertainty might be overestimated. First, in the simulation, we adjust incomes for
all individuals within the range of partial DI (40-60% of pre-disability earnings), even though it
is likely that uncertainty concerns primarily those closer to the threshold. Second, the estimated
adjustment costs in the earlier literature that we use as reference undoubtedly capture other fac-
tors beyond the role of uncertainty alone. These considerations suggest that behind the on average
null response to the automatic reinstatement reform, financial incentives play a significant role.
The effectiveness of policies aimed at addressing non-financial aspects of behaviour cannot be
analysed in isolation.??

5 | CONCLUSIONS

In this study, we considered an automatic reinstatement of benefits policy aimed at increasing
labour supply by reducing uncertainty around disability insurance (DI) benefit eligibility. Using
a difference-in-differences framework with rejected applicants as a control group, we find that
the reform did not increase labour supply on average, while for specific subgroups, there is some
evidence of potential responsiveness to the reform. The overall null effect can be explained by
financial disincentives within the DI system. Modelling uncertainty as an adjustment friction
and using counterfactual simulations with reasonable behavioural estimates, we highlight the
importance of financial incentives in shaping our empirical findings.

Our findings have important policy implications. The notch design applied in DI systems
in many countries, characterized by a substantial drop in disposable income after exceeding a
certain earnings limit, creates a large disincentive to increase labour supply. While the adverse
effects of earnings thresholds include a direct effect on the total income of DI beneficiaries, they
also limit more extensive work trials that might have rehabilitative effects and eventually lead to
exiting from DI entirely. For example, it might be that new types of work tasks or technologies
become available that enable DI recipients to work full-time, which were not known about or
available at the time of the DI decision. However, if these potential positive effects are uncertain,
then the notch design discourages such work trials due to the fear of losing eligibility entirely and
consequently necessitating re-application and re-examination of health status to regain eligibility
for DI benefits. A kink design, where earnings above the limit gradually reduce benefits, might
have larger labour supply effects in the intensive margin (Zaresani and Olivo-Villabrille 2022).
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Finally, the question of uncertainty of benefit eligibility holds relevance not only to DI, but
also to other benefit contexts where earnings affect benefit size or eligibility. Reducing the risk
of losing benefit entitlement can be a useful policy margin for increasing labour supply in other
contexts, in particular if suitably interacted with the policy context (e.g. kink or notch design).
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ENDNOTES

! Estimating a labour supply elasticity for our treatment group is unfeasible, as the earnings threshold and benefit rules
have remained stable over time. Using bunching estimation is also not feasible due to the shape of the distribution.

2 In the USA, the Trial Work Period (TWP) regulation in DI, and the Ticket to Work programme, provide automatic or
expedited reinstatement for DI recipients who earn more than the earnings limit without medical screening. However,
few people complete long periods in a TWP earning above the sustained gainful activity limit (Gelber ez al. 2017),
and the Ticket to Work programme has experienced very low take-up (Autor and Duggan 2006). In the US context,
DI recipients on a TWP continue to receive DI benefits on top of their labour earnings, whereas in our context, in
Finland, DI benefits are not paid for the trial months.

3 See Table 4.1 of OECD (2010) for a list of OECD countries that have a partial DI programme in place.
We focus on individuals with ample work careers, therefore we do not provide details about the national flat-rate
pension system available for those with limited or non-existent work histories.
Between 2005 and 2022, on average 25,000 DI applications were resolved annually in the earnings-related system, and
the share of mental disorders was about 30% (Finnish Centre for Pensions 2023b).
In Finland, the earnings-related pension system is managed by various pension providers. However, applicants have
to file an application to only one insurer, determined as the insurer of the last employer.
For more information on the evaluation and eligibility, see https://www.telp.fi/ohjeet/etuudet/tyokyvyttomyyselake
/oikeus-tyokyvyttomyyselakkeeseen/?version_date=2024-11-05 (accessed 26 June 2025).
Benefit suspension due to working above the threshold was very rare, and spells were short.
The reform also introduced a fixed minimum earnings threshold of 600 euros per month (2010 terms). This means
that DI recipients with very low pre-disability earnings, for whom the 60% limit provides an unfeasibly low threshold,
are allowed to earn more than 60% of their previous earnings level. This minimum earnings threshold was higher than
the 60% individual threshold for less than 2% of our sample.
The Act on the reinstatement of benefits is not yet permanent legislation but has been renewed approximately every
three years. The current government (elected in 2023) has announced plans to make this legislation permanent.
As the mode of the distribution is close to the threshold, it is hard to determine a counterfactual distribution in the
absence of the threshold. Additionally, as we do not observe the measure of pre-disability average earnings for rejected
individuals, we cannot use this group for a counterfactual distribution. For this reason, we do not estimate excess mass
or labour supply elasticities with the bunching methodology, but rather inspect the bunching behaviour visually only.
We have also studied the evolution of these observable characteristics, and there are very few changes in the
composition of granted and rejected over the whole observation period.
Additionally, as the earlier literature has suggested that recessions can affect applications and inflows into DI (Maestas
et al. 2021), we have examined the correlation between municipality-level unemployment and partial DI application
rates using a regression model with explanatory variables including local unemployment rates, their lags, and munic-
ipal and year fixed effects. Contrary to the earlier literature, the unemployment coefficient is near zero. This is likely
explained by our context of partial DI beneficiaries, as this benefit type is less appealing during worsening labour
market conditions than full DI, which is typically the subject of study in other literature.

If the industry based on employer information is missing, then we define the industry as public or private sector based

on labour earnings contributions information. ‘No industry’ is the omitted category. Note that the exposure to the

crisis is defined based on regional unemployment statistics and is not dependent on the definition of industry.
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15 Appendix Table Al and Figure A3 present the results for the unconditional sample. The estimates are very similar,
confirming the null effect.

While Ruh and Staubli (2019) do not have income in their heterogeneity analysis explicitly, they find a larger response
for white-collar workers than for blue-collar workers.

In the treatment group of our analysis sample, 5% (842) use this option.

Note also that more lenient financial incentive structures, even those that include a trial period where the DI beneficiary
can earn above the earnings threshold while receiving the full benefit, can still have uncertainty effects if beneficiaries
fear that showing substantial work effort triggers new disability evaluations and threatens the continuation of their
benefit. In these settings, automatic reinstatement policies that explicitly encourage working by guaranteeing eligibility
for a trial work period might have different effects than in our context involving large financial disincentives.

The context of Zaresani (2020) is Canada, where full DI beneficiaries can work under a clawback regime reducing
benefits by 50% for earnings above an exemption threshold. One of our counterfactual policies mirrors this structure.
Zaresani (2020) can identify adjustment costs due to a reform in the exemption threshold and benefit level.

We cannot precisely account for other potential benefits in the counterfactual scenario above the threshold. As a result,
particularly for individuals with a low earnings threshold and low DI benefit, some transfers that could impact their
disposable income are omitted.

As noted by earlier research, elasticity estimates tend to be larger in contexts outside of income taxation (Ruh and
Staubli 2019). As the elasticity acts here as a scaling parameter, the calculation for labour supply responses is easily
expanded to a range of possible elasticities.

A comprehensive analysis of the suggested reforms would also need to account for DI entry and exit effects, which we
exclude in this discussion.
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APPENDIX. ADDITIONAL FIGURES AND TABLES
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FIGURE Al Earnings dynamics with respect to earnings threshold over time. Notes: All partial DI recipients for
2008-17. The figure presents the fraction of individuals in different locations of the earnings distribution (defined
relative to the earnings threshold) over time: (a) those individuals who in the first period (month) are in the bunching
region (50-60% of earnings limit); (b) those who are above the earnings threshold in the first period. Over time, some
individuals are dropped from the data, for example due to missing monthly earnings information. The fraction of the
missing individuals is 1 minus the sum of the data points each month.
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(a) Share working before DI decision
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(b) Annual earnings before DI decision
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(d) Annual earnings after DI decision
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Raw differences before and after DI decision between treatment and control in the main sample.

Notes: Sample of partial DI applicants for 2005-2014 who do not transfer to other DI benefits in years [¢ + 1,7 + 3].
Before decision: labour market outcomes during years [z — 4, r — 2] relative to decision year (year ), averaged over
calendar years (horizontal axis). Before applying for DI, individuals typically receive sickness benefits for one year;
therefore we exclude ¢ — 1. After decision: labour market outcomes during years [7 + 1,  + 3] relative to decision year
(year ¢), averaged over calendar years (horizontal axis).
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(a) Unconditional sample: share working
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(b) Unconditional sample: annual earnings
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FIGURE A3 Event-study graphs for all partial DI applicants. Nozes: The sample consists of individuals who
apply for partial DI during 2005-14 and are aged 39-58 at the time of applying, and they are followed for 1-3 years
after the DI decision. Years on the horizontal axis refer to calendar years. The estimation includes the following control
variables: age in years, gender, region, schooling level, earnings history, working in year before decision, main broad
employment sector in year before decision, annual municipality unemployment rate, and 16 diagnosis categories.
Standard errors clustered at individual level.
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FIGURE A4 Event-study graphs for annual earnings, different heterogeneity groups in the main sample. Notes:
The sample consists of individuals who apply for partial DI during 200514, are aged 39-58 at the time of applying, and
do not start any type of DI benefits during the first three years after the partial DI decision. They are followed for 1-3
years after the DI decision. Years on the horizontal refer to calendar years. “Young’ refers to individuals 4049 years
old, and ‘Old’ to 50-59 years old. ‘Low’ and ‘high’ incomes are based on 10-year average earnings before disability
being below or above median earnings history in the sample, respectively. Control variables include (excluding the
variable in the heading) age in years, gender, region, schooling level, earnings history, working in year before decision,
main broad employment sector in year before decision, annual municipality unemployment rate, and 16 diagnosis
categories. Standard errors clustered at individual level.
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Event-study graphs for annual earnings, by exposure to financial crisis. Notes: Sample and

regression as in Figure A4. Low exposure includes individuals who reside in municipalities where the change in
unemployment between 2008 and 2009 was below median, and high exposure includes municipalities with above

median change. Standard errors clustered at individual level.

FIGURE A6
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Annual earnings distribution. Notes: Income data on annual level. Sample includes partial DI

recipients for 2008—17. The figure shows the distribution of annual earnings as a share of pre-disability earnings. The
bin width is 0.01. In the counterfactual distribution, an upward adjustment of 5% of net income has been made for
those earning in the window of 40-60% of pre-disability earnings in the baseline. See text for details.
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TABLE Al Main regression results for all partial DI applicants.
Working Working Earnings Earnings
0] (@) 3 “
Treat x Post —-0.003 0.002 386 523
(0.009) (0.007) (423) (342)
Controls No Yes No Yes
N 74,044 74,044 74,044 74,044
Adjusted R? 0.020 0.317 0.067 0.372
Control mean 0.86 0.86 20,284 20,284

Notes: Columns (1) and (2) display estimates y from estimating equation (1) without and with covariates on share working, and
columns (3) and (4) similarly on annual earnings in euros. The sample includes all individuals who apply for partial DI during 2005-14
and are aged 39-58 at the time of applying, and they are followed for 1-3 years after the DI decision. Control variables include age in
years, gender, region, schooling level, earnings history, working in year before decision, main broad employment sector of year before
decision, annual municipality unemployment rate, and 16 diagnosis categories. Standard errors clustered at individual level in parentheses.

wkk xk ¥ indicate significant at the 1%, 5%, 10% level, respectively.

TABLE A2 Heterogeneity of intensive margin responses: low-exposure areas.

Mental Musculo-  Other Low High
disorder  skeletal diagnosis  Women  Men Young  Old income  income
M @ 3 @ (5 (6) (7 (®) )]
Treat X Post 1543 58 695 =251 2732% 308 405 120 2554%%*
(1,501) (788) (1,361) (650) (1,573)  (1,129)  (784) (605) (1,215)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 3603 11,615 6589 14,890 6875 3878 17,887 11,090 10,675
Adjusted R? 0.493 0.487 0.471 0.514 0.459 0.480 0.489 0.423 0.411
Control mean 21,346 21,939 25,568 21,757 26,068 21,909 23,091 16,863 32,664

Notes: Sample and regression as in Figure A4. Low exposure includes individuals who reside in municipalities where the change in
unemployment between 2008 and 2009 was below median, and high exposure municipalities with above median change. Standard errors

clustered at individual level in parentheses.
*HEFE* indicate significant at the 1%, 5%, 10% level, respectively.
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