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CHAPTER 4
A burden too big to bear? The
effects of Disability Insurance
experience rating on firm exits

and layoffs.∗

4.1 Introduction

In the literature, there is a general consensus that employers may play a key role in
facilitating the return to work from sickness in order to prevent a deterioration of
health conditions (Autor (2015), Burkhauser and Daly (2011)). Firms may implement
work adaptations, arrange flexible working hours, provide assistive technologies or
facilitate vocational rehabilitation. Moreover, firms may monitor sickness and reduce
occupational risks. The evidence also suggests that firms do respond to experience
rating by reducing the inflow in the Disability Insurance (DI) scheme – see recent
evidence by e.g. De Groot and Koning (2016), Van Sonsbeek and Gradus (2013) and
Korkeamäki and Kyyrä (2012). This provides an argument for the use of employer
incentives to reduce sick pay and DI costs, with experience rating – i.e. the setting
of firm premiums that reflect their benefit costs – as the most common one that is
used in practice.

In light of these arguments, it may come as a surprise that the actual imple-
mentation of experience rating in DI schemes is limited, with the Netherlands and

∗This chapter is based on De Groot and Koning (2017).



Finland as the only two countries which apply experience rating for public DI
schemes. Experience rating is more common for Unemployment Insurance (UI)
schemes or Workers’ Compensation (WC) schemes. For public DI schemes, however,
policymakers argue that firms may have to bear financial risks that are beyond
their scope of control, particularly benefit costs that stem from non-occupational
diseases or worker moral hazard (Autor (2015)). In effect, financial risks arising from
experience rating may become disproportionately large, causing a higher likelihood
of financial distress. Another argument against DI experience rating is that it may
increase health screening activities by firms when hiring workers. This in turn would
harm the employment opportunities of individuals with bad health.

To our knowledge, this study is the first to investigate whether DI experience
rating affects the probability of firm exits and worker layoffs. We focus on the DI
experience-rating system that was used between 1999 and 2013 in the Netherlands;
during this period, firms paid experience-rated DI premiums that could amount to
9% of all labor costs at maximum. We test whether large increases in DI premiums
have caused financial distress amongst firms, or triggered firms to reduce labor costs
by increasing layoffs. More specifically, we estimate the effect of a positive premium
adjustment due to experience rating on the probability of a bankruptcy, a merger or
a restart as a new firm. In a similar way, we investigate the effect of changes in DI
premiums on the inflow into UI and other non-experience-rated DI benefits.

To identify the effect of a premium adjustment due to experience rating, we
exploit specific features of the Dutch DI experience-rating system that may be
considered as exogenous to the firm. Most importantly, we use the removal of
experience rating for firms between 2003 and 2007 for firms that were classified as
‘small’ by the Employee Insurance Agency that sets DI premiums. This reform allows
us to use a difference-in-difference design, wherein disability risks of large firms
continued to be experience rated and ‘treated’ small firms paid uniform premiums
between 2003 and 2007. In addition, the identification of the effect of premium
adjustments follows from other year-to-year changes in the mapping of disability
risks to experience-rated premiums. For our analysis, we use matched administrative
data from Statistics Netherlands on Dutch firms and workers. We enrich this data
with detailed information on firm exits, DI spells of former workers, as well as other
demographic and labor market characteristics.

We find that a premium adjustment of one percentage point of the wage sum
increases the probability of a firm exit with 0.8 percentage point.1 This effect consists

1In the period under investigation, the observed standard deviation of the experience-rated
premium is 0.86 percentage point.
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both of increases in firm bankruptcies and increases in mergers of firms. As mergers
implied the loss of benefit costs of former workers that were initially assigned to the
firms, the increase in mergers may point at strategic behavior amongst firms. At the
same time, however, we do not find premium effects on the likelihood of exiting and
restarting as a new firm, which would have been an alternative response of firms to
avoid future DI costs.

We also find evidence that firms responded to positive premium adjustments by
increased layoffs. In particular, an upward adjustment of one percentage point in
the experience-rated DI premium, increases the inflow into UI with 0.12 percentage
point. This effect is largely confined to workers entering the UI scheme after a firm
exit; the effect on separations of firms that continued to exist is considerably smaller.
Finally, we find no evidence of substitution effects to the non-experience-rated DI
scheme for permanent and full disability.

Our analysis relates to two strands of literature. To start with, we add to studies
on the effects of DI experience rating, with DI inflow and outflow as the most
prominent outcome measures. For the Netherlands, De Groot and Koning (2016)
find that experience rating reduces the inflow into DI by about 7% and increases the
outflow from DI by about 12%. These effects are confined to the period where the
sickness benefit period preceding DI benefits was one year; after the extension of
the sickness benefit period from one to two years in 2006, incentive effects are no
longer significant. In earlier papers, Koning (2009) and Van Sonsbeek and Gradus
(2013) both estimate the effect of experience rating on Dutch DI inflow to be about
15%. For Finland, Korkeamäki and Kyyrä (2012) find significant negative effects
of experience rating for older workers on both the inflow into sick leave and the
transition from sick leave to disability retirement.2

This study is also related to a broader strand of literature that addresses the
adverse effects of experience rating in UI schemes and WC schemes, such as increased
firm exits or reduced hiring of workers with health problems. Similar to our analysis,
Johnston (2016) investigates the direct impact of experience rating on firm exits – but
then in the context of UI schemes. Using data from the US, Johnston (2016) finds
that a one percentage point increase in the UI tax rate increases the probability of
firm exits by 0.3 percentage point. In addition, there is evidence that UI experience
rating or dismissal costs may reduce the entry rate of firms (see e.g. Kugler and Pica
(2008)) or may reduce hiring probabilities of affected workers (Behaghel et al. (2008)).

2In the literature that addresses experience rating in WC schemes, there is evidence of reduced
DI benefit costs (see Hyatt and Thomason (1998) or Ruser and Butler (2010) for survey studies).
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In the context of WC experience rating, studies have found evidence indicating
that firms may increase claims control or increase pressure on workers not to report
injuries (Kralj (1994), Ison (1986), Lippel (1999), Strunin and Boden (2004)).

The remainder of this chapter proceeds as follows. In the next section we describe
the Dutch DI and the experience-rating system. Section 4.3 describes the data. In
Section 4.4 we present the model and results of the firm exits estimations, while we
show the results of the analyses for layoffs and the inflow in other non-experience-rated
schemes in Section 4.5. Section 4.6 concludes.

4.2 Institutional setting

This section provides insight in the key features of the Dutch DI system and the
system of DI experience rating. We refer to De Groot and Koning (2016) and Koning
and Lindeboom (2015) for a more detailed description.

4.2.1 Disability Insurance and experience rating

In the Netherlands, the DI program covers all workers against all injuries, so also
including those resulting from non-occupational risks. Prior to DI benefit receipt,
workers receive sick pay benefits for one year. Employers are financially responsible
for the continuation of wages during this period. In 2005, the maximum sick pay
period was extended from one to two years, with the aim of further increasing
employer incentives to prevent long term sickness and inflow into the DI scheme.

If a worker is not able to work at the end of the sick leave period, he or she can
apply for DI benefits. DI claims are assessed by the public benefit administration
called UWV (In Dutch: Uitvoeringsinstituut Werknemersverzekeringen), which can
be roughly translated as the Employee Insurance Agency. Disability is measured as
a percentage of pre-disability earnings, rather than an all-or-nothing condition. Until
2006, workers were eligible to (partial) DI benefits if their degree of disability was
at least 15% of their pre-disability wages. As of 2006, the threshold for DI receipt
has been raised to 35%. Moreover, the DI program distinguishes two schemes since
2006: one scheme for individuals who are fully and permanently disabled called IVA
(“Income scheme for Fully Disabled”) and the other scheme for workers that are
classified as partially or temporary disabled called WGA (“Act for Partially Disabled
workers”).
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Since 1998, DI benefit costs in the Netherlands are experience rated.3 Experience
rating only applies to (former) workers who had a permanent contract, whereas the
DI costs of workers with a temporary contract are covered by non-experience-rated
premiums. Although the coverage of experience rating changed over the years that
are under investigation in this chapter, the setup of calculating of DI premiums for
employers has remained unaffected. That is, firms’ disability risks are translated
into DI premiums. The firm’s disability risk is defined as the sum of DI benefit costs
of workers that have enrolled in the scheme, measured as a percentage of the average
wage sum of workers over a time window:

dit =
∑T

s=0 St−2,t−2−s∑T
s=0 Wt−2−s/(T + 1)

, (4.1)

where dit is the DI risk of firm i in year t, St−2,τ are the disability costs in year t − 2
of individuals that entered into the program at time τ and Wt−2 is the wage sum
of workers in year t − 2. The equation makes apparent that DI benefit costs and
wage sums are used with a delay of two years. In addition, there is a time window of
T + 1 years for cohorts of DI benefit costs of workers that are enrolled; workers that
entered into DI earlier than that are not covered in the experience rating scheme.
This time window is also used to calculate the average wage sum of the firm in the
denominator of equation 4.1. In 1998, the time window was set equal to five years.4

With the firm’s disability risk dit, we can first calculate DI premium rates
that would result in the absence of minimum and maximum premium rates.
This unconstrained experience-rated premium follows from the comparison of the
individual DI risk and the average DI risk Dt over all employers:

pu
it = pt + ft(dit − Dt) (4.2)

3The start of the experience rating scheme in 1998 was accompanied by the possibility for
firms of opting-out of the public DI system to private insurance providers. We do not observe if a
firm opted out, so firms which opted-out of the public DI system are still included in the analyses.
As private insurers bear the financial responsibility for employers that opted out, the effect of
experience-rated premiums may thus have been cushioned and we might underestimate the true
effect of the experience-rated premium. Still, we expect the bias to be small given that the vast
majority of firms in our sample did not opt out in the time period under investigation (Deelen
(2005)).

4Particularly for firms that were established recently, information on DI benefit costs or wage
sums may be missing for some years in the disability risk formula. In those cases, DI benefit costs
and wage sum are calculated over the longest available time window, and rescaled to a time window
of five years.
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In this expression, pt equals the average yearly premium that follows from DI benefit
costs of enrollees in the relevant time window of cohorts. This average premium
also covers benefit costs that are not experience rated, either due to firm exits
or due to incomplete rating for firms paying maximum premiums. On top of the
average premium pit, firms pay a variable premium rate that equals the the difference
between the individual DI risk and the average DI risk in a particular year. This
difference, known as the ‘premium adjustment’, is multiplied by ft, so as to correct
for differences in actual DI benefit costs and DI benefit costs of t − 2.5

As a final step in the calculation, the DI premiums are constrained by minimum
and maximum premiums. With minimum and maximum premiums depending on
the total wage sum of firms, this means we have five possible outcomes for the DI
premium:

pit =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

P min
t,S , if pu

it < P min
t,S and Wit−2 < W t−2

P min
t,L , if pu

it < P min
t,L and Wit−2 ≥ W t−2

pu
it, if pu

it ≥ P min
t,S and pu

it < P max
S and Wit−2 < W t−2

pu
it, if pu

it ≥ P min
t,L and pu

it < P max
L and Wit−2 ≥ W t−2

P max
t,S , if pu

it ≥ P max
t,S and Wit−2 < W t−2

P max
t,L , if pu

it ≥ P max
t,L and Wit−2 ≥ W t−2

where P min
t,S and P max

t,S are the minimum and maximum premium in year t for small
firms, and P min

t,L and P max
t,L are the minimum and maximum premium for large firms,

respectively. A firm is defined as ‘small’ if the total wage costs Wt−2 are less than
the threshold W t−2. This threshold is set at the average wage costs per worker in the
Netherlands, multiplied by 15 (workers). The maximum premium for small firms is
set at three times the average premium, while the maximum premium for large firms
P max

t is set at four times the average premium. The idea behind these differences is
that larger firms are expected to be more able to bear the financial consequences
of variation in premium rates. Minimum premiums of small and large firms are set
using an iterative algorithm, such that the collected DI premiums equal the total DI
costs.

5With constant average annual DI risks, ft would be equal to one. But since the DI risk
decreased over the years in our sample, ft was mostly smaller than one.
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4.2.2 Experience rating over the years

Although the calculation of the experience-rated premium has not been modified
fundamentally, there have been several changes in the DI system that affected the
coverage and, thus, the potential impact of the experience-rated premium. One of the
most significant reforms was the removal of the experience-rated premium for small
firms in 2003. Between 2003 and 2007, small firms paid a sectoral premium instead
of an experience-rated premium. In 2004 the threshold value for large firms was
increased from 15 to 25 times the average national wage, thus further decreasing the
coverage of experience rating across firms. In effect, this implies that for firms with a
wage sum between 15 and 25 the average wage, the abolishment of experience rating
occurred one year later than for smaller firms. Experience rating was re-introduced
for (all) small firms in 2008.

Since the introduction of the two new types of DI benefits in 2006, the experience-
rated premiums only cover the DI benefit costs of the old WAO scheme and the
scheme for temporary or partially disabled (the ‘WGA’-scheme). This implies that
the DI benefit costs of the scheme for permanently and fully disabled (the IVA
scheme) are not included in the calculation of the employer DI risk. As the share in
the total DI costs of the new scheme for permanently and fully disabled is slowly
increasing over time, the coverage of the experience-rated premiums decreases over
time as well.

To provide more insight into the changes in the experience-rated premium over the
years, Table 4.1 shows the parameters of the DI premium calculation between 1999
and 2013. Not surprisingly, the table shows that the average DI risk follows a similar
pattern as the average DI premium, with yearly averages that vary substantially.
As experience rating was introduced gradually since 1998, the average DI premium
increased between 1999 and 2004. This trend was reversed in 2005, when the
extension of the sick leave period from one to two years came into force. With
individuals that started collecting DI benefits after two years of sick leave instead
of one year, the total DI costs – and thus the DI premium – declined substantially
since 2005. The introduction of the WGA and IVA benefits in 2006 contributed to a
further decline of DI premium rates, as individuals with a DI percentage of less than
35% are no longer entitled to DI benefits and the costs of the IVA scheme are not
covered by the experience-rated premiums.

Table 4.1 also makes apparent that the wage sum threshold that classifies firms
as small or large has increased over the years. Obviously, the largest change was
in 2004, when the threshold was no longer based upon a firm size of 15 workers
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and raised to 25 workers. For small firms, the minimum premium varied between
0.27% and 1.24% of the wage sum in the time period under consideration. As a
result, firms without disability benefits that were assigned to them still had to pay
a positive premium in all years. From the table, we also infer that the maximum
premium of small firms ranged between 1.47% of the wage sum in 2009 and 6.06%
of the wage sum in 2002. Between 2003 and 2007, however, small firms paid sectoral
DI premiums. This contrasts to DI premium variation of large firms, which shows a
more pronounced pattern. In particular, the minimum premium of large firms varied
between 0% and 0.67% of the wage sum and the maximum premium varied between
1.96% and 8.84% of the wage sum.

To illustrate the functioning of the minimum and maximum premium, recall
Figure 3.4 in the previous chapter which shows the distribution of the experience-
rated DI premiums for small and large firms. The vast majority of small firms pays
the minimum premium, while firms classified as large most often pay a premium
that is unconstrained by the minimum and maximum premium. Since 2005, the
proportion of large firms paying the minimum premium is increasing. This implies
that the share of large firms with a DI risk of 0% is increasing as well. In 2013 the
majority of the large firms paid the minimum premium.

4.3 Data

4.3.1 Matched worker-firm data

In our analysis, we use various administrative data sets from Statistics Netherlands,
with information on employment and DI spells, worker characteristics and firm
characteristics – all observed between 1999 and 2013.6 Using unique firm identifiers,
worker data can be matched to firms, and reverse. One limitation in the data is
that firm statistics are not measured at the level of individual plants but at the level
of legal entities instead. As DI premiums are usually set at the level of plants, we
thus cannot reconstruct disability risks and DI premiums if a firm consists of more
plants.7 We therefore restrict our sample to firms with single plants, thus loosing
about 20% of the firms in our sample.

6The data we discuss in this section are to a large extent comparable to those that are used in
Chapter 3. As for the current analysis, we therefore devote most attention to the reconstruction of
experience-rated DI premium rates that is needed to estimate premium rate effects.

7To shed some light on the size of this issue, we have merged firms in the data from Statistics
Netherlands to firms in data from UWV which were used in the actual calculation of the experience-
rated premiums. In 2009 91% of the firms in the UWV data correspond to exactly one firm in the
data of Statistics Netherlands, 7% to two firms, 2% to three or more firms.
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Table 4.2 shows the main characteristics of the matched firm-worker data for
firms which we observe for at least three years in a row and which consist of a single
plant.8 In 2001, our sample consists of about 254,000 firms with on average 26.7
workers. We observe a strong drop in the number of firms in 2005, which is due to
a change in the source of employment contracts in 2006 in the data of Statistics
Netherlands. Over the years, there is an increase in the average wage costs per
worker – from AC16,600 in 2001 to AC25,700 in 2013 – and an increase in the share of
temporary workers of the workforce. Finally, in line with expectations, the fraction
of DI inflow of the employed workers per firm decreases over the years.

Based on the data of Statistics Netherlands, we categorize firm exits as
bankruptcies, mergers or ‘other’. As our interest lies in firms exits that lead to
substantial layoffs of workers, we redefined firm exits as ‘re-starters’ if (i) at least
60% of their workforce can be retrieved in a new firm in the next year; (ii) the new
firm is no more than three times smaller or larger than the old firm; (iii) the old firm
had at least five workers. As a result, the incidence of firm exits due to bankruptcies
and mergers becomes somewhat lower than in the original data – with percentages
of firm exits due to bankruptcies and mergers ranging between 1.8 % and 3.2% and
0.2% and 0.5%, respectively. Also, it should be noted that there are peaks in the
incidence of re-starters in 2005 and 2009, but these can largely be attributed to
changes in the data setup of Statistics Netherlands.

To provide further insight in firm dynamics and differences between less and more
successful firms, Table 4.3 shows the descriptive statistics for the firms’ first observed
year and the year in which the firm exits, if relevant. The average characteristics of
the firms in their first year are given in columns two and three. In these columns,
we distinguish between firms that will exit the market at some point in time in our
period under consideration, and firms that continue to exist in the entire observed
period. When comparing these, we observe some distinct differences. Firms which
will exit the market on average are larger, pay a lower average wage, have a larger
share of permanent contracts and a have larger share of inflow into DI. For this
group of firms we also observe a higher inflow into UI.

In columns four to six of Table 4.3 we show the descriptive statistics of the last
observed year for firms which exit the market at some point in time between 2001
and 2012. In these columns, we distinguish between firms by type of exit. When

8Recall that UWV uses data from the year t − 2 to calculate the wage sum and risk percentage.
Therefore we restrict the sample to the firms which exist sufficiently long enough to calculate the
experience-rating characteristics.
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Table 4.2: Descriptive statistics of the Statistics Netherlands data.

2001 2003 2005 2007 2009 2011 2013

Firm characteristics
Number of firms (x1000) 254 217 205 123 158 152 160
Average nr. of workers per firm 26.7 27.1 27.1 26.0 25.8 23.0 21.9
% of small firms 87.7 86.3 90.8 91.9 91.4 94.6 94.9

Sector (%)
Trade 23.1 23.0 23.3 26.7 25.3 22.9 21.9
Business 11.0 11.1 11.5 11.6 12.7 10.8 10.9
Industrial 13.7 14.1 14.5 15.8 14.1 10.8 10.2
Health 11 11.0 11.0 13.0 11.4 11.5 11.4
Food 9.1 9.1 8.8 9.9 9.4 9.5 9.5
Agriculture 7.2 7.1 7.3 7.2 5.8 5.9 5.2
Construction 4.1 5.0 5.4 5.4 4.6 3.5 2.9
Transport 3.4 3.4 3.4 3.4 3.3 2.6 2.4

Firm exits a

% of firm exits 2.8 3.9 5.1 4.6 6.0 3.8 -
- Bankruptcy 1.8 2.5 2.4 3.1 3.2 2.7 -
- Merge 0.2 0.3 0.2 0.3 0.4 0.5 -
- Start as new firm 0.3 0.3 2.2 0.8 2.3 0.6 -
- Other 0.3 0.8 0.3 0.3 0.1 0.1 -

Worker characteristics
Average wage (x AC1000) 16.6 17.6 18.6 19.1 22.5 25.5 25.7
Average age 36.2 37.3 38.2 39.0 39.1 40.2 40.7
Men (%) 55.8 55.9 56.0 54.4 55.1 55.7 56.1
Immigrants (%) 14.0 13.9 13.7 13.6 15.0 15.3 15.6
Temporary workers (%) 6.1 6.0 5.2 6.5 7.2 8.0 9.5
Permanent contracts b (%) - - - 72.2 67.4 59.6 -

DI and UI inflow c (%)
Inflow DI 0.96 0.75 0.22 0.31 0.37 0.35 0.32
- Inflow DI, WGA - - - 0.25 0.30 0.28 0.26
- Inflow DI, IVA - - - 0.06 0.07 0.07 0.06
Inflow UI 2.2 3.3 3.3 2.1 4.0 3.4 5.1

Only for firms with one plant (only odd years are shown). a Information on firm exits is not available
for the year 2013. b Information on permanent contracts is only available for the years 2006-2012. c The
statistics of DI and UI inflow only include the spells of individuals who could be linked to a firm.
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comparing the last observed year of firms which exit because of a bankruptcy to
the last year of firms exiting because of a merger or restart, we observe several
differences between the firms. Compared to merging or restarting firms, firms which
go bankrupt are smaller, pay a lower average wage, have a higher share of immigrants
and have a larger share of inflow into DI and UI. Merging firms pay a higher wage,
have a higher share of men and a lower share of permanent contracts compared
to firms which go bankrupt or restart as a new firm, whereas restarting firms are
relatively large and have a high share of permanent contracts.

In column seven we show the statistics of the last observed year for all firms
which exit the market between 2001 and 2012 for all types of exits together. If we
compare these statistics to column three – which shows the statistics of the first
observed year for the same sample of firms – we see that in the period between the
first and last observed year the firms somewhat decreased in size and reduced the
average wage. Compared to the first observed year, the inflow into DI and the inflow
into UI are both substantially larger in the last observed year of the firms. This may
point at the firm being in financial distress, but could also stem from a rise of the
experience-rated DI premium.

4.3.2 Disability risks and experience-rated DI premiums

As we have discussed earlier, disability risks and DI premiums of firms follow from
information on wage sums, DI benefit costs and annual experience-rating parameters.
In principle, all this information is observed in the data from Statistics Netherlands,
with the exception of whether DI benefits are received by workers that had permanent
or temporary contracts. Accordingly, we cannot distinguish DI benefit costs of
permanent workers that were experience rated from DI benefit costs of temporary
workers that were not experience rated. For firms with former temporary workers
receiving DI benefits, we thus overestimate the disability risks and DI premiums
that we reconstruct from the data.9 In principle, these measurement errors can be
reduced by selecting firms with a low fraction of temporary workers. We return to
this issue when we test for the robustness of our model estimates.

Table 4.4 shows statistics of the disability risks and DI premiums that we have
reconstructed from the data. As becomes apparent from the table, the average

9Another, less important potential source of measurement errors is due to differences in the
definition of wages of Statistics Netherlands and the Employee Insurance Agency. These differences
may stem from the inclusion or exclusion of additional income, such as compensation for travel
costs or leased cars.
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Table 4.3: Descriptive statistics of the first observed year of the firm by later observed
exit and for firms in the last observed year by type of exit.

First year Last year of observation
of observationa

No exit Exitb BankruptcyMerger Restart All exits

Firm characteristics
Number of firms 114,477 15,792 10,887 1,757 2,702 15,792
Average workers per firm 17.6 25.6 5.9 21.9 47.6 23.3

Age of firm
3-4 years 100 100 64.4 73.0 69.2 66.2
5-7 years 0 0 30.6 24.0 27.8 29.3
More than 8 years 0 0 4.9 3.0 3.0 4.4

Sector (%)
Trade 20.2 21.8 22.6 11.7 18.7 20.6
Business 15.3 17.4 13.8 23.4 24.6 17.1
Industrial 9.9 12.3 9.2 7.4 18.5 10.7
Health 7.9 9.2 10.7 4.3 12.9 10.1
Food 7.7 9.5 13.5 2.6 3.0 10.3
Agriculture 3.9 2.8 3.5 0.7 3.1 3.1
Construction 2.8 3.1 3.5 1.8 3.4 3.2
Transport 3.0 4.2 3.8 3.0 5.1 4.0

Worker characteristics
Average wage (x AC1000) 28.5 21.5 13.5 39.0 27.8 19.5
Average age 39.0 39.3 40.8 43.0 39.0 40.8
Men (%) 61.7 59.1 54.9 67.8 60.1 57.5
Immigrants (%) 16.2 20.3 24.0 13.8 16.1 21.4
Temporary workers (%) 7.3 7.4 9.4 3.4 4.7 7.8
Permanent contracts c (%) 51.7 62.3 64.9 44.7 70.3 63.2

DI and UI inflow d (%)
Inflow DI 0.27 1.09 1.97 0.96 0.39 1.55
Inflow DI, WAO 0.09 0.34 0.26 0.11 0.09 0.21
Inflow DI, WGA 0.15 0.64 1.51 0.62 0.26 1.17
Inflow DI, IVA 0.03 0.11 0.20 0.23 0.04 0.17
Inflow UI 3.1 7.6 15.5 5.7 3.7 12.1

Based on firms in data of Statistics Netherlands with one plant, 2001-2012.
a Given that the experience-rating statistics are based on the year t-2, the first observed year is the third
year of a firm. Firms which exist for less than three years are not included in the sample.
b If a firm exits in any year before 2013, it is defined as “later exit’.
c Only available for firms in the year 2006 and later.
d The statistics of DI and UI inflow only include the spells of individuals who could be linked to a firm.
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disability risks and DI premiums follow a similar pattern as those reported by the
Employee Insurance Agency (see Table 4.1). That is, the average risk percentage
increases until 2005 and decreases after the extension of the sick leave period in
2005 and the DI reform in 2006. We also observe average DI premium rates that
are substantially lower in the period after the reforms. Recall also that experience
rating was removed for small firms between 2003 and 2007, so there is no variation
in DI premiums in those years for this group; in the other years, the vast majority of
firms paid the minimum premium.

Based on the experience-rating settings, firms’ DI premium rates can be
characterized as a mapping of firms’ disability risks. In this mapping, DI premiums
increase with respect to disability risks until the maximum premium is reached. This
however does not mean that correlations between disability risks and DI premiums
are fairly constant over the years. From year to year, there are changes in the
experience-rating parameters, with the complete removal of experience rating for
small firms between 2003 and 2007 as the most extreme change. Accordingly, the
mapping from disability risks to DI premium rates changed substantially over the
years, particularly for firms that were classified as small by the Employee Insurance
Agency.

To illustrate this point, Figure 4.1 pictures the evolution of the DI premium for
(fictitious) firms with constant disability risks. We focus on firms with constant
disability risks of 0%, 1% or 10% respectively, all measured between 1999 and 2013.
The left (right) panel shows the DI premiums of a firm that is classified as small
(large) in the experience-rating system. For large firms, we observe yearly variation
in DI premiums for all risk profiles. This variation is driven by changes in the
minimum and maximum premium rates and by changes in the correction factor in
the experience-rating formula. Obviously, changes in the minimum premiums are

Table 4.4: Constructed experience-rating characteristics.

2001 2003 2005 2007 2009 2011 2013

Average risk percentage 0.38 1.50 2.15 1.51 1.00 0.71 0.67
Average premium 1.13 2.02 1.51 0.51 0.35 0.59 0.52
Difference premium because of ER, small -0.57 0.00 0.00 0.00 -0.13 -0.03 -0.03
Difference premium because of ER, large -0.11 -0.18 0.05 0.14 -0.04 -0.07 0.02
% minimum premium 88.4 81.4 78.7 82.3 89.4 94.8 95.1
% maximum premium 2.5 5.4 8.4 6.2 5.5 3.5 3.3
% of small firms 87.7 86.3 85.9 87.5 86.9 92.4 92.9

Based on the data of the Statistics Netherlands data for all firms with one plant, for the years 2001 to
2013 (only odd years are shown)
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most relevant for firms with a disability risk of 0%, whereas changes in the maximum
are most relevant for firms with a disability risk of 10%.

Compared to large firms, the level of the DI premium of small firms is less strongly
linked to the level of disability risks. Most importantly, this is due to the removal of
experience rating for small firms between 2003 and 2007. As all small firms paid
a uniform premium in this period, we observe a substantial reduction in the DI
premium of the firm with the disability risk of 10% and a DI premium increase for
the firms with disability risks of 0% and 1%. Also, note that small firms were more
likely to have DI premium rates that were capped by the maximum premium, which
in turn further reduces the correlation between disability risks and DI premium rates
(see Table 4.1 and Figure 3.4).

Figure 4.2 shows the implications of changes in the experience-rating settings for
the actual firms that are observed in the data. In this figure, we show the annual
correlation between changes in disability risks and changes in DI premiums, both for
small firms and for large firms. In the absence of premium caps, yearly correlation
between disability risks and DI premiums would be equal to one. For large firms,
however, the yearly correlation between the disability risk ranges between 0.42 and
0.87, which is almost fully due to the constraining effect of maximum premiums.
For small firms, the risk percentage and the DI premium are not correlated between

Figure 4.1: Illustration of the evolution of the DI premium for (fictitious) small and
large firms with a constant DI risk, following from the experience rating settings.
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2003 and 2007, as experience rating was absent in those years. In the other years
the correlation between disability risks and DI premium rates is at most 0.57.

Taken together, we observe substantial variation in DI premium rates that can
be attributed to changes in the experience-rating scheme and nonlinearities in the
mapping of disability risks to DI premiums. This particularly holds for the sample
of firms that are classified as small by the Employee Insurance Agency. Particularly
for this group, the removal of experience rating for these firms provides us with a
powerful tool to identify the isolated impact of changes in DI premium rates – so for
given levels of disability risks. In what follows, our strategy is thus to control for
these disability risks in the model specifications.

Figure 4.2: Correlation between the yearly change in the risk percentage and the
yearly change in the experience-rated DI premium

Note: Yearly change in the risk percentage is equal to DI Riskt - DI Riskt−1 and yearly change in
the experience-rated DI premium to (DI premiumt - DI premiumt−1)

4.4 Empirical analysis: firm exits

4.4.1 Model specification

With firm exits as an outcome measure, it is likely that effect estimates of DI
premium rates are subject to endogeneity bias: firms with higher disability risks
may be in financial distress for other reasons than high DI premiums, for instance
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because they devote less effort to preventative activities or have low-quality managers.
As such, we may well overestimate the effect of DI premiums on firm exits and
other behavioral responses of the firm. In our analysis, we therefore pursue a
difference-in-differences estimation where we exploit changes in the experience-rating
settings. More specifically, we condition on the firms’ level of disability risks, while
assuming that the remaining variation in DI premium rates is exogenous to the firm.
In effect, this means that the effect of DI premiums is identified from changes in
the experience-rating parameters, together with the cutoff effect of the maximum
premium. We argue that most of the variation we exploit stems from the removal of
experience rating for small firms between 2003 and 2007.10

We formalize this approach by specifying the duration until a firm exit as hazard
rates, for a flow sample of firms. As we observe multiple types of firm exits, we adopt
a competing risks framework with four risks: bankruptcies, mergers, re-starts, or
other types. We thus model the risk type c (c = 1, ..4) with elapsed duration τ as
follows

θc
it(τ |Xit, rit, ait, μc

t,s) = λc(τ)exp(βcXit + γcrit + δcait + μc
t,s) (4.3)

The exit rate in year t of firm i with size s is a function of time-varying firm
characteristics X – which includes the change in job openings per sector – year fixed
effects μ separately for small and large employers and the employer DI risk r.11

Duration dependence in firm exits is denoted by the baseline risk λc(τ) for the exit
of type c.12

In our model, a can be considered as the main variable interest, as it describes the
impact of deviations from uniform (average) premiums due to the experience-rating
system. We refer to this variable as the “premium adjustment”. By controlling for
employer disability risks r, we separate direct risk effects from the indirect effect of
the experience-rated DI premium. For small firms in the years without experience
rating, a is set to 0. In the baseline specification, we start by specifying a linear
direct effect of the disability risk; later on, we test the sensitivity of our results by
adding more polynomials.

10In a difference-in-difference setting, small firms can be considered as the treatment group for
which the link between the DI premium and the DI risk is removed. Large firms are the control
group for which the DI premium depends on the DI risk in all years.

11Note that the size of the firm and the DI risk are based on data of t − 2.
12For the total firm exit rate, we specify a similar model which we estimate using a Cox

Proportional Hazard specification where λ is the baseline hazard for all firm exits together.
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4.4.2 Main estimation results

Table 4.5 shows the estimation results for the Cox proportional hazard model for all
firm exits (column 2) and the competing risks models for the different exit types.
Most notably, we find a significant and positive coefficient estimate of the premium
adjustment due to experience rating. It implies that an increase of the DI premium
with one percentage point leads to an increase in the annual firm exit rate by 0.8
percentage point (from 12.6% to 13.4%).13 We also find evidence for a direct and
positive effect of disability risks on the likelihood of firm exits. Compared to the
indirect effect that runs through increases in experience-rated DI premiums, the
‘direct’ effect of the disability risk on firms exits is somewhat smaller in size.14

We used the estimated coefficients to make a back-of-the-envelope calculation to
estimate the net effect of the experience-rated premium between 2001 and 2011. In
this calculation, we compare the actual number of firms exits in our sample to a
scenario without experience rating, meaning firms paying an average premium. In
this alternative scenario we also account for the negative effect of DI experience rating
on the DI costs of chapter 3. Based on these calculations, we find that experience
rating increased the number of firm exits between 2001 and 2011 with 15,500 exits,
an increase of 0.8 percentage point.

As to the other covariates that may explain firm exits, we find most coefficient
estimates to be in line with expectations. If the number of vacancies in a particular
sector is increasing, the firm is less likely to exit. Also, the probability of a firm exit
is decreasing with firm size and with respect to the average wage in the firm. Firms
with older workers on average and firms with a larger share of men are more likely
to exit. Firms in the sectors construction, transport and business have a higher
probability to exit the market (not shown in the table).

Column three to five of Table 4.5 show our estimation results by the type of firm
exit. To start with, we find increases in the firms’ disability risk to be positively
associated with the risk of bankruptcies. As to the risk of mergers or re-starts,
however, coefficient values are not significant. Taken together, this suggests that
the positive relationship of disability risks and firms exits is mainly driven by exits
caused by bankruptcies.

13The standard deviation of the experience-rated premium is 0.86 percentage point.
14Recall from Section 4.2 that the definition of the disability risk changed after 2006 as full

and permanent DI benefits were no longer experience rated. The estimation results do not change
substantially if we include an alternative measure for DI risk which includes full and permanent DI
benefits after 2005.
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When moving to the experience-rated premium adjustments as our variable of
interest, it seems that higher DI premium costs increase both the risk of bankruptcies
and mergers. The estimates imply that an adjustment of the premium of 1 percentage
point increases the probability of a bankruptcy with 0.44 percentage points and
the probability of a merge with 0.20 percentage points, respectively. This again
suggests that higher costs of experience-rated premiums may be a financial burden
for firms. At the same time, however, increased mergers may also point at strategic
behavior of firms. That is, mergers provide firms with the opportunity to continue
their activities without current DI benefit costs that are assigned to them (and start
fresh with a risk percentage of 0%). Likewise, re-starting as a new firm may be an
alternative way to leave behind current DI benefit costs, but there is no evidence in
this direction.

4.4.3 Robustness analyses

In this subsection we assess our estimation results for firm exits and firm exits by
type in greater detail by performing several robustness analyses – see Table 4.6 for
the concerning results. These robustness analyses will address our research design,
measurement errors in the disability risks and DI premiums, the specification of our
model and the use of stock samples of firms.

Our first robustness check focuses on one of the two major sources of identification.
Recall that in the baseline specification, we disentangle the effect of a premium
adjustment from the effect of the DI risk by exploiting changes in the experience-
rating system. The removal of experience rating for small firms between 2003 and
2007 provides us with exogenous variation between small and large firms, while
changes in the slope of the experience-rated premium provide us with year-to-year
variation within firms. We believe the removal of experience rating to be the most
powerful source of identification.15 However, including firms with a wage sum far

15An alternative robustness check on our identification strategy would be to use a regression kink
design around the maximum premium, given that below the threshold of the maximum premium
the DI premium is increasing with DI risk, but the premium is constant for firms with DI risks
above the threshold. When using a regression kink design around the maximum premium, the
signs of the estimated kinks - although insignificant - in are line with our baseline specification. We
have decided not to present the estimates from the regression kink design because of two distinct
disadvantages of this identification method. First, firms with a DI risk close to the maximum
premium are likely to switch from having a DI risk just below the threshold in one year, to having
a DI risk just above the threshold in the next year. This will lead to an underestimation of the
effects of the experience-rated premium. Second, a regression kink strategy reduces our effective
sample size considerably.
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Table 4.5: Estimation results of duration models for firm exits and by type of exit.

All firm exits Bankruptcy Merge Starts as new firm

Adjustment of the premium 6.921** 13.462** 2.738** 0.380
(1.363) (2.467) (0.493) (0.398)

Risk percentage 0.131** 0.369** 0.227 -0.492
(0.057) (0.087) (0.279) (0.405)

Vacancies in sector -0.029** -0.009** -0.002 -0.019**
(0.002) (0.004) (0.010) (0.007)

Firm characteristics
Small firm -0.122** -0.462** -0.596** -0.057

(0.025) (0.070) (0.165) (0.080)
Less than 15 workers 0.0201* 1.380** -0.863* -0.510

(0.121) (0.346) (0.462) (0.334)
15-25 workers 0.264** 1.285** -0.371 0.472

(0.121) (0.346) (0.453) (0.331)
25-50 workers 0.295** 1.163** -0.343 0.660**

(0.120) (0.343) (0.437) (0.325)
50-100 workers 0.321** 0.877** -0.090 0.533

(0.120) (0.345) (0.432) (0.328)
100-500 workers 0.208* 0.575* 0.024 0.335

(0.122) (0.349) (0.430) (0.333)
500-1000 workers 0.203 0.934** -0.225 0.024

(0.158) (0.407) (0.604) (0.447)

Average age 0.018** 0.034** 0.031** 0.003
(0.001) (0.001) (0.004) (0.003)

Percentage men 0.281** 0.274** 0.259** -0.103
(0.018) (0.041) (0.128) (0.074)

Percentage of immigrants 0.007 0.355** -0.336** -0.010
(0.021) (0.046) (0.170) (0.089)

Percentage of single households -0.001 -0.209 0.493 0.374
(0.101) (0.200) (0.845) (0.598)

Percentage of single parents -0.137 -0.431** 0.779 -0.027
(0.106) (0.216) (0.858) (0.617)

Percentage of couples -0.074 -0.453** 0.376 0.528
(0.099) (0.196) (0.827) (0.592)

Average wage below AC7,500 0.626** 1.987** 0.277** -1.510**
(0.021) (0.056) (0.140) (0.142)

Average wage AC7,500-15,000 0.328** 1.365** 0.170 -0.441**
(0.021) (0.059) (0.133) (0.096)

Average wage AC15,000-2,5000 0.181** 0.672** -0.098 -0.107
(0.020) (0.061) (0.123) (0.079)

Average wage AC25,000-40,000 0.179** 0.074 -0.188 0.226**
(0.019) (0.066) (0.117) (0.071)

Effect of 1pp increase in premium 0.83 0.44 0.20 0.00
Observations 124,775 124,775 124,775 124,775
Log likelihood -154,289 -62,928 -8,846 -21,385

Note: Estimations results of Cox proportional hazard model (column 2) and competing risks models
(column three to five). Standard errors in parentheses. * significant at a level of 10%, ** significant at a
level of 5%. Regressions include sector fixed effects and year fixed effects for small and large firms.
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from the threshold of small firms – as we do in the baseline specification – might
reduce the strength of this source of identification as it makes small and large firms
less comparable to each other. For this reason, we restrict the sample to firms with
a wage sum close to the threshold of small firms, i.e. firms with a wage sum that is
between ten and 40 times the average wage in the Netherlands (the threshold of a
small firms is 25 times the average wage). As such, we obtain a difference-in-difference
set-up where we compare firms just above the threshold for which a high (low) DI
risk translates into a positive (negative) adjustment of the premium, to firms just
below the threshold which pay an average premium between 2003 and 2007 and are
experience-rated in all other years. The disadvantage of this approach, however, is
that we lose over 80% of the firms in our sample and that we only observe roughly
1,000 exits per observed year. With this restricted sample, we find a smaller and
insignificant effect of DI premiums on exits and bankruptcies.

The second panel in Table 4.6 concerns the issue of measurement errors in
the reconstructed disability risks. In Section 4.3 we stated that the reconstructed
disability risks and DI premiums may be susceptible to measurement errors, as
disabled workers with a temporary contract are unjustly assigned to their firms.
Particularly for the years 2001-2005 where we do not observe the type of contract,
we may overestimate disability risks and DI premiums. To offset the potential effect
of any biases due to measurement errors, we therefore repeated our estimations on a
sample of firms with at least 80% of their employers having permanent contracts
between 2006 and 2013. This yields similar results as our baseline model.

Third, we have used a more flexible specification of the effect of disability risks
on firm exits. That is, we included second-order and/or third-order polynomials of
the firms’ disability risk. Again, the point estimates of the effect of the premium
adjustment – except for bankruptcies – appear to be insensitive to this. When using
the Akaike information criterion, we do not find the inclusion of second or third-order
polynomials to significantly improve the fit of our model.

We also changed the specification of the effect of the adjusted premium on firms
effects by allowing for non-linear effects. If we include a quadratic term of the
premium adjustment, we find a significantly negative coefficient estimate for this
quadratic term for exits and bankruptcies. This means that the the risk of firm exits
increases over the relevant support of DI premiums, but the total effect is concave.
To further explore the potential non-linear effects of a premium adjustment, we
included dummies by size of the adjustment. The positive effect of the premium
adjustment on firm exits, bankruptcies and mergers seems to be driven by firms
which experience an upward adjustment of more than 0.5%.
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Our final robustness test addresses the effect of flow sampling on our results.
In our baseline model, we avoid left-hand censoring by considering only the inflow
of new firms. This means, however, that we exclude firms that exist for a longer
period of time. We therefore re-estimated our model on a stock sample using a logit
specification. The estimation results are given in the last panel of Table 4.6. As the
table shows, we observe similar coefficient estimates compared to the baseline model
estimate for bankruptcies and mergers, but no significant effect for all firm exits.

4.4.4 Heterogeneous effects

The effect of a premium adjustment could be different for firms with different
characteristics. More specifically, we would expect effects to be larger for specific
groups of firms. For example, as the DI premium is calculated as a percentage of
the labor costs, an increase of this premium would have a larger impact on firms for
which labor costs comprise a higher share of the total costs. The effects could also
be larger for firms which are more prone to exit the market, irrespective of premium
adjustments, for example because they are more liquidity constrained. A third group
of firms for which we would expect larger effects are firms with a lower share of
temporary workers, given that it will be more difficult for these firms to lower their
labor costs in response of a premium adjustment. Although we do not observe all of
these firm characteristics in our data, we can test for differences in the size of the DI
premium effect by other, related characteristics.

Table 4.7 presents the results of these estimations on several subsamples of firms.
As the number of exits because of a merger or restart is too low to estimate the
effect for all of the subsamples, we only consider all firm exits and exits due to
bankruptcies. According to data from Statistics Netherlands, the share of labor costs
are highest in the business and health sector. However, we do not observe larger
effects of a premium adjustment on firm exits for these sectors.

In Table 4.3 we observed a higher exit rate for firms in the trade and business
sector and firms with a low average wage, so we would expect that a premium
adjustment has a larger effect on these firms. Our findings are in line with this,
firms with a higher risk of bankruptcy in general are more responsive to premium
adjustments. Finally, the effects are larger for firms with a low share of temporary
workers, which is in line with the hypothesis that less flexible firms react to a premium
adjustment more strongly.16

16As 85% of the firms do not have any temporary workers, the number of firms with a share
of temporary workers below the mean is much larger than the number of firms with a share of
temporary workers above the mean.
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Table 4.6: Estimates of the premium adjustment on firm exits and exits by type:
robustness checks.

Firm exits Bankruptcy Merge Starts as
new firm

Baseline, full population 6.921** 13.462** 2.738** 0.380
(1.363) (2.467) (0.493) (0.398)

Test of research design
Selection of firms around threshold 2.701 3.530 2.297** -0.148
small firm (10-40 workers) (2.386) (4.992) (0.650) (0.578)

Test of sensitivity measurement errors
Selection of firms with less measurement 7.538** 16.316** 2.753** 0.173
error (share permanent contracts >80%) (1.573) (2.574) (0.529) (0.478)

Test of specification DI risk
Second order polynomial DI risk 6.162** 5.292* 1.978** 0.144

(1.572) (2.768) (0.536) (0.443)
Third order polynomial DI risk 5.988** 1.882 1.421** 0.077

(1.572) (2.959) (0.602) (0.047)

Test of non-linear effects premium adjustment
Including quadratic term (one regression)
Adjustment premium (x100) 12.109** 26.473** 3.910** 0.826

(2.070) (4.739) (0.924) (0.560)
Adjustment premium squared -0.306** -0.629** -0.481 -0.032

(0.129) (0.229) (0.334) (0.026)
Dummies by size of the adjustment (one regression)
Negative, more than 1% 0.045 0.267 0.055 0.171

(0.107) (0.252) (0.418) (0.279)
Negative, 0.5-1% 0.011 -0.166 0.498* -0.203

(0.073) (0.142) (0.273) (0.167)
Negative, less than 0.5% -0.128** -0.205** 0.261 -0.103

(0.043) (0.096) (0.237) (0.111)
Positive, less than 0.5% (reference) - - - -

Positive, 0.5-1% 0.103 0.257* 0.657** 0.013
(0.066) (0.149) (0.318) (0.164)

Positive, more than 1% 0.090** 0.226** 1.049** 0.047
(0.045) (0.098) (0.240) (0.131)

Test of sensitivity flow sample
Logit specification on stock sample 0.336 9.562** 12.539** -0.378

(0.412) (0.700) (1.061) (1.301)

Note: Based on data between 2001 and 2012. Standard errors in parentheses. * significant at a level of
10%, ** significant at a level of 5%. All cells represent separate regressions, with the exception of row 6-13.
Regressions include firm characteristics, time fixed effects and controls for economic conditions. Except
for the last panel, all estimates are obtained by using Cox proportional hazard (all exits) and competing
risks (exits by type).
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Table 4.7: Estimates of the premium adjustment on firm exits and exits by type:
heterogeneity analysis.

Firm exits Bankruptcy Observations

Baseline, full population 6.921** (1.363) 13.462** (2.467) 124,775

By sector
Trade 10.728** (2.923) 20.875** (5.222) 26,137
Business 6.053* (3.437) 15.397** (6.957) 20,504
Industrial 3.828 (3.226) 15.550** (5.966) 13,277
Health 3.383 (5.930) 11.706 (10.491) 10,676

By average wage
Below the mean 6.182** (2.239) 13.560** (3.747) 61,294
Above the mean 3.955** (1.776) 10.606** (3.508) 63,481

By share of temporary workers
Less than average 7.177** (1.434) 14.692** (4.342) 111,605
More than average 5.696 (4.467) -4.376 (13.868) 23,325

Note: All regressions are performed on separate subsamples of firms, for the years 2001 to 2012. Standard
errors in parentheses. * significant at a level of 10%, ** significant at a level of 5%. All cells represent
separate regressions. Regressions include firm characteristics, time fixed effects and controls for economic
conditions. All estimates are obtained by using Cox proportional hazard (all exits) and competing risks
(exits because of bankruptcy).

4.5 Empirical analysis of layoff effects

4.5.1 Model specification

So far, our estimation results indicate that increases in experience-rated DI premiums
increase the likelihood of a firm exit. This suggests that increased premiums may
cause acute financial problems for firms. If so, firms may also have responded by
cutting labor costs. One way to cut labor costs is by firing workers. If firms respond
to a premium increase by firing workers, one would expect increases in the inflow
into Unemployment Insurance (UI). One way to cut labor costs is by increasing
layoffs, thus increasing the firms’ UI risk; yet another way to reduce (future) labor
costs is by substituting workers from the DI scheme to non-experience rated scheme
for permanently and fully disabled workers (IVA).17 One would thus expect increases
in the inflow into UI and IVA.

To address these effects, in this section we test whether the experience-rated DI
premium has an effect on the inflow into the schemes of UI and IVA. Our estimation

17Another potential response of firms is that they become more selective in hiring new workers.
Unfortunately, we do not observe the health of the workers and are not able to estimate the effects
on hiring workers with less favorable health characteristics.
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strategy is similar to the one that is followed for firm exits: we identify the effect
of adjusted DI premiums by exploiting annual changes in the mapping of disability
risks to DI premiums, while conditioning on firms’ disability risks. We measure the
inflow into UI and IVA at the firm level as the fraction of workers that entered UI or
IVA in a given year. As we observe a panel of firms and the dependent variables are
fractions, we choose a fractional probit specification. We use the pooled Bernoulli
quasi maximum likelihood estimator, as described in Papke and Wooldridge (2008).
In order to be able use an unbalanced set of firms, we extend the model as proposed
by Wooldridge (2010):

E(Y k
it |Xit, rit, ait, μk

t,s, Ti, Ai) = Φ(ωk + βkXit + γkrit + δkait + μk
t,s

+ξkTi + ζkAi + ci)
(4.4)

for firm i with size s in year t, where Φ is the standard normal cumulative distribution
function and ci is a firm effect that is assumed to follow a normal distribution,
conditional on the regressors. Indicator k denotes either inflow into UI (k=1) or
IVA (k=2). The premium adjustment due to experience rating is again denoted as
ait. Similar to the model for firm exits (Section 4.4), we include firm and sector
characteristics Xit, year fixed effects for small and large firms μt,s and the employer
DI risk rit. We include time averages of all covariates in Ai to allow for correlated
random effects. Dummies for the number of observed years Ti are included to control
for the number of years that a firm is included in the panel. Ti is also included in
the variance equation to allow the variance of ci to vary with Ti.

4.5.2 Main estimation results

Table 4.8 shows the Maximum Likelihood results for inflow into the UI scheme for
unemployed workers and the IVA scheme for permanently and fully disabled workers.
To start with, we observe that firms with high disability risks have less inflow into
UI. This finding may point at substitution effects between the DI and the UI scheme.
That is, workers with a high risk of disability also are more likely to be laid off. At
the same time, we do find a significant and positive coefficient estimate of a premium
adjustment due to experience rating. In particular, an increase of the premium
of one percentage point leads to an increase in the UI inflow of 0.12 percentage
point. Taking into account that the difference between maximum and minimum DI
premiums has amounted to about 9% at maximum in the first years of experience
rating, this is a potentially sizable effect.
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For the inflow into the IVA scheme that is not experience rated, we do not find
a significant coefficient estimate of the DI premium. This result may come as a
surprise, as firms may have an interest in using the non-experience-rated IVA scheme
to reduce wage costs. Still, one should bear in mind that eligibility conditions for
the IVA scheme are very strict. Moreover, firms with higher DI premiums may aim
at reducing further premium increases for the partial and/or temporary scheme
(WGA) by increasing their health and safety practices. This in turn may reduce the
non-experience rated risk of permanent and full disability.18

4.5.3 Robustness analyses and heterogeneous effects

To analyze the sensitivity of the layoff effects stemming from experience-rated DI
premiums, we performed several robustness tests that are more or less similar to
those for firm exits. The results of these additional estimations are given in Table
4.9. In the first panel, we repeat the estimation for a sample of firms close to the
threshold of being classified as a small firm. Recall from the previous section that
using this sample amplifies the identification through the removal of experience
rating for small firms. We find a smaller and insignificant coefficient if we only select
firms with more than 10 and less than 40 workers. One potential explanation for
this finding is that the effect of the experience-rated premium on inflow into UI is
larger for very small firms, as they are likely to be more liquidity constrained than
larger firms.

In the second panel, we test the sensitivity of our results to measurement errors
by re-estimating out model for firms with a share of permanent workers of 80% or
higher. Again, this yields similar outcomes for the DI premium as for the baseline
model, suggesting that measurement errors do not bias our results. Our results are
also not sensitive to including second- or third-order polynomials of the DI risk as
controls – see the results in the third panel of the table. We also adopted a more
flexible specification of the effect of the DI premium by including a quadratic term
of the premium adjustment. The coefficient of this term is negative and significant,
indicating that a premium adjustment increases the inflow into UI, but the total
effect is concave. The inclusion of dummies by size of the adjustment tells us that
the effects on UI inflow are largest for big premium adjustments.

18We have estimated a similar model for the inflow into the experience-rated WGA scheme
(partial and temporary disability). We find significant negative coefficients of both the DI risk and
the premium adjustment.
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Table 4.8: Effects of DI premium increase because of ER on inflow into UI and IVA

Inflow UI Inflow IVA

Adjustment of the premium because of ER 0.2039** (0.0207) -0.232 (0.351)

Risk percentage -0.5454** (0.0267) -0.132 (0.240)

Vacancies -0.0024** (0.0003) 0.0006 (0.0012)

Firm characteristics
Small firm -0.141** (0.012) 0.196** (0.091)

Less than 15 workers 0.122** (0.019) 0.035 (0.053)
15-25 workers 0.153** (0.018) 0.048 (0.048)
25-50 workers 0.132** (0.017) -0.040 (0.046)
50-100 workers 0.120** (0.017) -0.009 (0.045)
100-500 workers 0.104** (0.016) 0.011 (0.042)
500-1000 workers 0.062** (0.019) -0.018 (0.047)
More than 1,000 workers (ref) - -

Average age 0.018** (0.0004) 0.011** (0.004)
Percentage men -0.028* (0.016) -0.079 (0.133)
Percentage of immigrants 0.139** (0.021) -0.013 (0.133)
Percentage of single households 0.101** (0.014) -0.258** (0.080)
Percentage of single parents 0.085** (0.019) -0.059 (0.098)
Percentage of households with children -0.078** (0.013) 0.009 (0.065)

Average wage below AC7,500 0.690** (0.019) 1.056** (0.120)
Average wage AC7,500-15,000 0.574** (0.020) 0.856** (0.109)
Average wage AC15,000-2,5000 0.392** (0.017) 0.646** (0.087)
Average wage AC25,000-40,000 0.143** (0.013) 0.343** (0.097)
Average wage above AC40,000 (ref) - -

Effect of 1pp increase in premium 0.12 0.00

Observations 286,657 168,111
Log pseudolikelihood -194,050 -2,973

Note: Heteroskedastic fractional probit estimation results on inflow into UI and inflow into IVA scheme,
2001-2013 (UI) and 2006-2013 (IVA) Standard errors in parentheses, obtained using bootstrap with 50
replications. * significant at a level of 10%, ** significant at a level of 5%. All regressions include sector
fixed effects, time fixed effects for small and large firms separately, time averages of all characteristics and
controls for observed number of years in data.
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As a final test on our results, we re-estimated our model on a sample of firms
that are observed in all months in a particular year. As a result, we exclude firms
that exited somewhere during the year. The idea behind this approach is that we
exclude the possibility of layoffs stemming from increased firm exits, thus focusing
on changes in layoffs of firms that continued to exist. When following this approach,
we find a significant positive coefficient of the premium adjustment, with a size of
about one quarter of the estimated coefficient for the full sample. This indicates
that a large part of increased UI inflow is driven by firm exits, but not all of it.

To test whether the effects of a premium adjustment differ by characteristics
of the firm, we have estimated the models on the same subsamples of firms as in
the previous section. Table 4.10 shows the estimated coefficient of the premium
adjustment for each subsample. In the previous section we found that premium
effects on firm exits are larger for firms with a higher exit probability in advance –
e.g. firms in the trade and business sector and firms with a low average wage. With
respect to the inflow into UI, we also find larger effects for those types of firms.
Given that it is more difficult to adjust the labor costs for firms with a low share of
temporary workers, we would expect that these firms will react more strongly to a
premium adjustment by firing workings. Our findings are in line with this.

For most of the considered subgroups, we do not find a significant effect of a
premium adjustment on the IVA inflow. For firms in the trade sector we observe
a positive effect, which would imply that these firms divert workers to the non-
experience rated IVA scheme. For firms with a relatively low wage we observe the
opposite effect, a premium adjustment reduces the inflow into IVA. A potential
explanation is that firms react to a premium adjustment by improving their preventive
measures and re-integration activities targeted at sick workers, leading to spillover
effects in the IVA scheme.
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Table 4.9: Effects of DI premium increase because of ER on inflow into UI and IVA:
robustness checks.

Inflow UI Inflow IVA

Baseline, full population 0.204** (0.021) -0.232 (0.351)

Test of research design
Selection of firms around threshold 0.016 (0.022) -0.430 (0.516)
small firm (10-40 workers)

Test of sensitivity measurement errors
Selection of firms with less measurement 0.189** (0.020) -0.298 (0.391)
error (>80% permanent contracts)

Test of specification DI risk
Second order polynomial DI risk 0.173** (0.021) -0.293 (0.388)
Third order polynomial DI risk 0.155** (0.021) -0.161 (0.305)

Test of non-linear effects premium adjustment
Including quadratic term (one regression)
Premium adjustment 0.820** (0.041) -0.351 (0.257)
Premium adjustment squared (x1000) -0.017** (0.001) 0.008 (0.0008)

Dummies by size of the adjustment (one regression)
Decrease, more than 1% -0.033** (0.011) -
Decrease, 0.5-1% 0.009 (0.009) 0.013 (0.033)
Decrease, less than 0.5% 0.006 (0.007) 0.019 (0.023)
Increase, less than 0.5% (ref) - -
Increase, 0.5-1% 0.002 (0.006) -0.015 (0.036)
Increase, more than 1% 0.032** (0.007) -0.034 (0.066)

Excluding inflow caused by firm exits
Only firms with year fully observed (logit) 0.047** (0.022) -0.185 (0.326)

Note: Heteroskedastic fractional probit estimation results. Estimations are based on firms with one plant
between 2001 to 2013 (UI) and 2006 to 2013 (IVA). The estimates of the bottom row were obtained using
a logit specification. Standard errors in parentheses, obtained using bootstrap with 50 replications (except
for bottom row).
* significant at a level of 10%, ** significant at a level of 5%. All cells represent separate regressions, with
the exception of row 6 to 12. All regressions include firm characteristics, time fixed effects for small and
large firms, controls for economic conditions, time averages of all characteristics and controls for observed
number of years in data.
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Table 4.10: Effects of DI premium increase because of ER on inflow into UI and IVA:
heterogeneity.

Inflow UI Inflow IVA

Baseline, full population 0.204** (0.021) -0.232 (0.351)

By sector
Trade 0.284** (0.040) 1.168** (0.447)
Business 0.294** (0.062) -0.341 (0.482)
Industrial 0.139** (0.050) -0.533 (0.415)
Health -0.046 (0.070) 0.506 (0.464)

By average wage
Below the median 0.273** (0.024) -1.400** (0.676)
Above the median 0.169** (0.027) 0.170 (0.151)

By share of temporary workers
Below the mean 0.234** (0.020) -0.251 (0.488)
Above the mean 0.057* (0.030) -0.345 (0.301)

Note: Heteroskedastic fractional probit estimation results. Estimations are based on firms with one
plant between 2001 to 2013 (UI) and 2006 to 2013 (IVA). Standard errors in parentheses, obtained using
bootstrap with 50 replications. * significant at a level of 10%, ** significant at a level of 5%. All cells
represent separate regressions. All regressions include firm characteristics, time fixed effects for small and
large firms, controls for economic conditions, time averages of all characteristics and controls for observed
number of years in data.

4.6 Conclusion

This chapter studies the effect of experience-rated firms’ DI premiums on firm exits,
layoffs and substitution to other social security schemes. We use matched firm-
and worker data from the Netherlands from which we derive disability risks and
experience-rated DI premiums in the years 2001 to 2013. Our estimation strategy
exploits exogenous changes in the mapping of disability risks to DI premiums that
occurred over the years. When conditioning on the firms’ disability risks, we thus
use variation in the translation of disability risks to constrained DI premiums. In
this setting, the complete removal of experience rating for small firms between 2003
and 2007 – which implied the use of uniform premiums for those years – can be
considered as the most drastic policy change that can be used to identify the isolated
impact of DI premium adjustments.

Our main finding is that a positive premium adjustment due to experience rating
increases the probability of a firm exit. In particular, an upward adjustment of the
DI premium of one percentage point of the wage sum increases the probability of a
bankruptcy with 0.44 percentage point and the probability of a merger with 0.20
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percentage point. Bearing in mind that DI premiums could range from 0% to 9% of
the wage sum until 2004, these are substantial effects.

The effect of DI premiums on the probability of bankruptcies suggests that some
firms cannot bear the additional labor costs. At the same time, however, the effect
on mergers that we find may point at strategic behavior of firms: by moving to
another firm, they start paying the minimum premium again. Firms could also avoid
paying a high premium by exiting the market and restarting as a new firm, but we
do not find evidence for this type of behavior. One explanation for this could be that
the Employee Insurance Agency is successful in tracking these firms and re-assigning
DI benefit costs to them.

To gain further insight in the adverse effects of the experience-rated DI premium,
we have broadened our perspective by assessing the effects of a premium adjustment
on the inflow into the UI scheme and the (not-experience-rated) DI scheme for full
and permanent disability. We find that a premium adjustment of one percentage
point increases the inflow into UI with 0.12 percentage point. Most of this effect is
driven by layoffs of firms that exit the market. We do not find evidence of substitution
of workers with health problems to the not-experience-rated DI scheme.

The overall picture that emerges is that the effects of DI experience rating were
sufficiently large to put some firms under financial distress. If firms are risk averse or
liquidity-constrained, this may be an argument against the use of experience rating.
One may also argue that firms would benefit from increasing screening practices in
order to reduce the risk of increases in experience-rated premiums. At the same time,
it should be stressed that the vast majority of firms has gained from experience-rated
premiums, as they paid minimum premiums only. Back-of-the-envelope calculations
reveal that the net effect of experience rating is negative: experience rating caused
more firms to exit the market than to stay. At the same time, however, one may
argue that an increase in firm exits is not necessarily bad, as more profitable and
productive firms remain. Therefore, more research is needed to come to an overall
assessment of the welfare implications of DI experience rating.
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