
D
I

S
C

U
S

S
I

O
N

 
P

A
P

E
R

 
S

E
R

I
E

S

Forschungsinstitut 
zur Zukunft der Arbeit
Institute for the Study 
of Labor 

Employers Opting Out of Public Disability Insurance:
Selection or Incentive Effects?

IZA DP No. 9181

July 2015

Wolter H.J. Hassink
Pierre Koning
Wim Zwinkels



 
Employers Opting Out of Public Disability 
Insurance: Selection or Incentive Effects? 

 
 

Wolter H.J. Hassink 
Utrecht University and IZA 

 
Pierre Koning 

VU University Amsterdam, Tinbergen Institute and IZA 
 

Wim Zwinkels 
Epsilon Research 

 
 
 

Discussion Paper No. 9181 
July 2015 

 
 
 

IZA 
 

P.O. Box 7240 
53072 Bonn 

Germany 
 

Phone: +49-228-3894-0 
Fax: +49-228-3894-180 

E-mail: iza@iza.org 
 
 
 
 
 

Any opinions expressed here are those of the author(s) and not those of IZA. Research published in 
this series may include views on policy, but the institute itself takes no institutional policy positions. 
The IZA research network is committed to the IZA Guiding Principles of Research Integrity. 
 
The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center 
and a place of communication between science, politics and business. IZA is an independent nonprofit 
organization supported by Deutsche Post Foundation. The center is associated with the University of 
Bonn and offers a stimulating research environment through its international network, workshops and 
conferences, data service, project support, research visits and doctoral program. IZA engages in (i) 
original and internationally competitive research in all fields of labor economics, (ii) development of 
policy concepts, and (iii) dissemination of research results and concepts to the interested public.  
 
IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion. 
Citation of such a paper should account for its provisional character. A revised version may be 
available directly from the author. 



IZA Discussion Paper No. 9181 
July 2015 

 
 
 
 
 
 

ABSTRACT 
 

Employers Opting Out of Public Disability Insurance: 
Selection or Incentive Effects?* 

 
This paper analyzes selection and incentive effects of opting out from public to private 
insurance on employer Disability Insurance (DI) inflow rates. We use administrative 
information on DI benefit costs and opting-out decisions of a balanced panel of about 
140,000 employers that are observed between 2007 and 2011. We argue that the opting-out 
decision of employers was driven by current DI enrolment and anticipation effects that 
resulted from short-term expectations on DI costs. In particular, employers opted out when 
this was most rewarding for them in reducing DI premium rates. When controlling for these 
effects, our main finding is that there are no incentive effects due to opting out. Thus, publicly 
and privately insured employers show similar DI inflow rates. 
 
 
JEL Classification: C23, I13 
 
Keywords: public versus private insurance, disability insurance, opting out, 

longitudinal analyses 
 
 
Corresponding author: 
 
Pierre Koning 
VU University Amsterdam 
Department of Economics, 7A-27 
De Boelelaan 1105 
1081 HV Amsterdam 
The Netherlands 
E-mail: p.w.c.koning@vu.nl 
 

                                                 
* Workshop participants at the Danish National Centre of Social Research in Copenhagen (4 
November 2014), the meeting of the Centre for Research in Active Labour Market Policy Effects in 
Borkop (17-19 December 2014), OECD (12 March 2015), and the CPB Netherlands Bureau of 
Economic Policy Analysis (21 May 2015) are gratefully acknowledged for comments to the paper. In 
addition, we thank UWV for providing us access to the data. 

mailto:p.w.c.koning@vu.nl


 3 

1. INTRODUCTION 

At present, many countries are facing a rise in the rate of public Disability Insurance (DI) 

enrolment (Autor and Duggan, 2006; Burkhauser et al., 2014). As a result, the call for 

privatization of DI schemes – with stronger employer incentives to reduce DI enrolment 

– has become louder in recent years (OECD, 2010).1 For the strongest form of experience 

rating with the largest incentives, firms would be ‘perfectly experience rated’. In other 

words, it would effectively lead to a privatized system of DI, in which individual firms 

fully bear the cost of the disability enrolment of their workers.2  

The implementation of employer incentives by means of a privatized system of DI 

poses the challenge of providing a continued insurance coverage of individual workers – 

thus avoiding classic adverse selection problems that are common in private social 

insurance (Cohen and Spiegelman, 2010). As an alternative, one may therefore consider 

the use of a mixed insurance system that combines the public and private provision of DI. 

In such a setting, employers can opt out from public DI and they have an insurance 

contract with a private provider of DI instead. Opting out thus implies the partial 

privatization of DI, while ensuring insurance coverage for all workers.  

Unfortunately, knowledge of the functioning of mixed systems of DI is limited. 

For Workers’ Compensation (WC), Texas is the only state in the US where a substantial 

                                                 
1 The use of experience rating is most well known for the systems of Workers’ Compensation in the US and 

Canada. To our knowledge, in Europe DI experience rating is used only in DI schemes in the Netherlands 

and Finland (Koning, 2009; Kyyrä and Tuomala, 2013). 
2 It has been argued that such a system of self-insurance can be inferred from experience rating effects with 

employers bearing all DI benefits costs. For instance, Seabury et al. (2012) use self-insurance as a proxy for 

experience rating. 
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fraction of employers is both self-insured and registered as a ‘non-subscriber’.3 Empirical 

analyses of this system have examined the motives for self-insurance and the incentives 

non-subscribers have in underreporting injury rates – see Morantz (2010) and Butler 

(1996), respectively.4 In Europe, the Netherlands has been the first (and so far only) 

country that provides employers the opportunity to opt out from the public DI system to 

one of various private insurers. Thus, opting out implies a switch from public insurance – 

which is pay-as-you-go funded – to a private insurer – which is capital funded. 

Importantly, it means that employers must warrant the continued payment of the DI costs 

of current disabled employees after they have switched from public to private DI. With 

various private providers of DI, there may be competition on the insurance premium, the 

insurance coverage, and on the provision of reintegration activities to prevent inflow and 

effectuate the outflow of disability.  

The major question that we will investigate in this paper is whether the mixed 

system of a private and public DI in the Netherlands leads to the classic mechanisms of 

sorting and incentives that are common in insurance markets.5 If so, one would expect 

firms with a limited use of public DI to switch to private insurers where they can have a 

lower insurance premium. In the Netherlands, this way of selection may have occurred if 

                                                 
3 In 2010, about 30% of the employers in Texas was self insured (New Street Group, 2012). 
4 Morantz (2010) surveys 54 large employers that opted out in the state of Texas. She argues that the vast 

majority of them (98%) judged the switch as a success that lead to substantial cost savings. Butler (1996) 

finds that differences in reported lost work days of subscribers and non-subscribers are due to moral hazard 

in reporting: conditional on sector fatality rates, non-subscribers reported slightly higher injury rates, 

shorter lost work day durations, and fewer sprains and strains than was done by subscribers.  
5 See Cohen and Spiegelman (2010) and Dionne et al. (2012) for recent surveys of adverse selection and 

incentive effects in insurances. With most of this literature focusing on automobile insurance, life 

insurance, and health insurance, we claim that our analysis is the first to study selection in the context of 

disability insurance. 
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firms and private insurers anticipated future DI claims. Furthermore, incentive effects 

may occur if private insurers – which have a stronger interest in claims reduction than the 

public insurer – increased their preventative and reintegration activities.  

We use administrative annual firm-level data for the Netherlands from 2007 to 

2011. In this period, the share of employers with private disability insurance increased 

from 30% to 37% − with almost all switches taking place from public insurance to 

private insurance (and not the reverse). Our empirical analysis specifically considers the 

use of DI (the rate of DI inflow) of individual firms. In particular, we examine the 

patterns of the DI inflow for employers that opted out from public to private DI, so as to 

provide empirical evidence on the relative effectiveness of public insurance versus private 

insurance.  

Importantly, the premiums in the public system of DI are experience rated (thus 

already providing employers with incentives to reduce DI inflow). In other words, our 

analysis is informative on the added value of privatization of DI, as compared with a 

public system that has incentives by experience rating. Furthermore, firms in the Dutch 

public system have a different degree of experience rating. ‘Large’ firms from above a 

threshold of about 25 workers have an almost perfect degree of experience rating. 

Contrasting to firms that are classified as small, the direct premium gains from switching 

to provate insurance will thus be limited for large employers with relatively DI costs. In 

our analysis we will exploit this feature for a Regression Discontinuity design. 

Throughout our analysis, we will argue that a proper statistical identification of 

selection and incentive effects requires an understanding of what information employers 

and private insurers had on worker disability risks, as well as their ability to exploit this 
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information and to benefit from opting out of public insurance. This ability essentially 

stemmed from three sources: (i) knowledge on employer-specific disability risks; (ii) 

knowledge on the number of workers that are long-term absent and who have a high risk 

of claiming DI benefits in the near future; (iii) residual information on the short-term 

evolution of DI inflow rates. Using various specifications that exploit the longitudinal 

character of our data, we are able to control and test for the three types of self-selection, 

so as to obtain the incentive or ‘moral hazard’ effect of private insurance vis-à-vis public 

insurance.  

The empirical outcomes are twofold. First, we find strong evidence for adverse 

selection effects with respect to the option to switch from public to private insurance. 

Employers opted out if this was most rewarding for them in reducing current DI premium 

rates, rather than that this contributed to lower future DI inflow rates (i.e. ‘incentive 

effects’). Employers benefitted from opting out the most by anticipating low DI inflow 

rates in the years to come. Thus, selection effects stemmed from the employer’s (and the 

insurer’s) knowledge on the number of workers that were long-term absent and thus on 

the expected claim of DI benefits in the near future. The ability to exploit this information 

was highest among the group of employers that were classified as ‘small’ in the public 

DI, thus having the smallest degree of experience rating (compared to the other 

employers). For this group of small employers, imperfect experience rating in the public 

system rendered opting out most beneficial if indivual disability costs were low.  

Second, when taking a broader perspective, an important empirical finding is that 

firms seemingly preferred higher insurance coverage than was the case in the public 

system. With private insurers that typically offered contracts with uniform DI premium 
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rates, it seems that opting out to private insurance increased insurance coverage, 

particularly for medium-sized firms that were almost perfectly experience rated in the 

public system. This hypothesis is supported by using Regression Discontinuity analyses 

that exploit the cutoff between ‘small’ and ‘large’ firms in the experience rating system. 

We find firms that were confronted with an increase in the degree of experience rating 

when they switched from ‘small’ to ‘large’ to be 2 percentage-point more likely to opt 

out from public to private insurance. This suggests that these firms preferred to increase 

their insurance coverage by opting out from public insurance. 

Our analysis adds to the broad empirical literature on employer experience rating 

incentives in DI and WC6, as well as to the more specific (and more limited) literature on 

the effects of opting out on DI costs. In this literature, it is often argued that the potential 

incentive effects of self-insurance can be inferred from experience rating effects with 

employers bearing all DI benefits costs – thus being ‘perfectly experience rated’.7 Similar 

to the findings for experience rating, one thus would expect self-insurance to reduce 

injury rates and lost injury days, but also to increase inappropriate claims management, 

such as opposing DI claims and appealing to DI claim awards – see Hyatt and Thomason 

(1998) and Tompa et al. (2012). In the current analysis, however, characterizing opting 

out as perfect experience rating would ignore the fact that opting out changed the type of 

insurance – with employers switching from public to private insurance providers. In light 

of the high degree of experience rating in the public scheme, private insurance providers 

                                                 
6 The use of experience rating is most well known in the context of WC in the US and Canada. To our 

knowledge, in Europe DI experience rating is used only in DI schemes in the Netherlands and Finland 

(Koning, 2009; Kyyrä and Tuomala,2013). 
7 For instance, Seabury et al. (2012) use self insurance as a proxy for experience rating.   
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may have offered contracts with a higher insurance coverage for employers. Thus, the 

privatization of disability insursance may have resulted in lower incentive effects. 

This paper proceeds as follows. Section 2 explains the institutional setting of DI in 

the Netherlands, with an emphasis on the system of experience rating and conditions of 

opting out. Section 3 presents the data we use for our analysis. Section 4 discusses the 

empirical implementation of our analysis. Section 5 presents the estimation results, and 

the conclusions are drawn in Section 6. 

 
 
2. INSTITUTIONAL SETTING 

2.1 DI in the Netherlands 

In the Netherlands, the provision of (either private of public) DI to their workforce is 

mandatory for all employers. Workers are entitled to apply for DI claims after a waiting 

period of two years of sickness absence. During the period of sickness, employers are 

responsible for the provision of reintegration activities and the continued payment of 

wages (Van den Bemd and Hassink, 2012). DI claims are assessed by the Dutch public 

social benefit administration (UWV), with DI benefits providing insurance for in general 

70% of the loss of income due to impairments. Workers may thus receive partial DI 

benefits, which are supplemented by UI benefits if the residual earnings potential is not 

used to its full extent.  

 

< INSERT FIGURE 1 HERE > 
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 The Netherlands has long been characterized as the country with the most out-of-

control disability program of OECD countries (Burkhauser et al., 2008). Expressed as a 

percentage of the insured working population, DI enrolment increased rapidly to about 

12% in the mid-1980s and then it remained more or less constant at this unprecedented 

level until the beginning of the 21st century (see Figure 1). To understand the causes of 

these large and persistent enrolment rates, we stress two institutional features of the 

Dutch DI system that are different from systems in most other OECD countries and that 

have remained more or less similar over time (see also Koning and Lindeboom, 2015). 

First, the DI program covers all workers against all income losses that result from both 

occupational and non-occupational injuries. As is well known in the literature, including 

all workers against all medical contingencies introduces a potentially sizeable amount of 

screening error into disability determinations (Parsons, 1991). Second, wage payments 

for sick workers are continued in the waiting period of two years that precedes disability 

claims. These claims can be privately insured by employers. For employees in most 

economic sectors social partners have agreed upon (almost) full compensation in the 

sickness waiting period. In comparison to other OECD countrues, the Dutch sickness and 

DI claims system thus does not provide strong financial incentives for sick workers to 

resume work quickly. 

 It took until the beginning of this century to implement radical reforms that were 

effective in curbing DI inflow and DI enrolment. As Figure 1 shows, there has been a 

spectacular decline in the DI award and enrolment rate since 2002. One of the first 

reforms was the start of DI experience rating in 1998, combined with the introduction of 
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opting out to private insurance of employers.8 To opt out from public insurance, 

employers had to post a bond or deposit of securities to warrant the continued payment of 

DI benefits that were already ongoing. Due to strict financial regulations, almost all 

employers were not capable of bearing this financial responsibility on their own (i.e. 

‘self-insurance’) and therefore choose for private insurance. Opting out also implied that 

employers – and private insurers – became responsible for prevention and reintegration 

activities of their insured workers. Typically, the insurance contracts that were offered 

lasted for at least three years.  

 The evidence suggests that the enhancement of employer incentives in the 

Netherlands has contributed substantially and significantly to a reduction of DI inflow 

and DI enrolment in the Netherlands (Koning and Lindeboom 2015). First, Koning 

(2009) finds an estimate of DI experience rating pointing at a reduction of DI inflow of 

16%. Second, further reductions have been realized by the introduction of stricter legal 

responsibilities of employers and workers during the waiting period since 2002, as well 

as an extension of the waiting period from one to two years since 2004 – thus effectively 

increasing employer incentives. So far, this literature however does not provide insight on 

the extent to which opting out from public DI has contributed to the reduction of DI 

award rates.  

 

2.2  Experience rating 

We next consider the degree of experience rating in the public system. We argued earlier 

that employers may particularly have an interest in opting out from public experience 

                                                 
8 We explain the system of experience rating in detail in sub-section 2.2. 
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rating systems that are imperfect. Since 2006, experience rating in the Netherlands 

applies to DI costs of workers that are in the scheme for partially and/or temporary 

disabled individuals (WGA). For this scheme, imperfect rating stemmed from the use of 

minimum and maximum premiums.  

To explain the setting that was applied, we start by calculating the individual DI 

risk of employers over a certain time window (𝑅𝑖𝑠𝑘𝑡), measured in year t: 

 

𝑅𝑖𝑠𝑘𝑡 =  ∑ 𝐷𝐼_𝑐𝑜𝑠𝑡𝑠  𝑡,𝑡−𝑠
𝑇−1
𝑠=0

� ∑ 𝑤𝑎𝑔𝑒_𝑠𝑢𝑚𝑡−𝑠
𝑇−1
𝑠=0    �    𝑇⁄                                                                         [1] 

 

In equation [1], the variable 𝐷𝐼_𝑐𝑜𝑠𝑡𝑠𝑡,𝑡−𝑠 refers to the DI benefit costs at time t of 

workers in the employer that entered into the DI scheme in year t – s. T indicates the 

number of subsequent cohorts – or ‘time window’ – of disabled workers that are included 

in the nominator to calculate the DI risk – and thus are being experience rated. To reduce 

distortionary effects of volatility in the wage sum of employers, the consecutive wage 

sums are averaged over this time window. In the time period that is studied in this paper, 

the time window was equal to five years. 

Conditional on the DI risk that is formulated in equation [1], equation [2] shows 

the social benefit administration calculated DI premiums P for individual employers, 

measured at time t: 

 

𝑃𝑡 = min {  𝑃𝑀𝑖𝑛𝑖𝑚𝑢𝑚 +   𝛼 𝑅𝑖𝑠𝑘𝑡−2    ;       𝑃𝑀𝑎𝑥𝑖𝑚𝑢𝑚  }                                [2] 
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As the above equation shows, DI premiums are bounded by a minimum and maximum 

rate, which are indicated by  𝑃𝑀𝑖𝑛𝑖𝑚𝑢𝑚 and  𝑃𝑀𝑎𝑥𝑖𝑚𝑢𝑚.  Basically, the minimum premium 

is paid by firms that had no DI inflow in the previous years. Due to administrative delays, 

DI premiums are based on actual DI risks with a time delay of two years. As a result, the 

premium that is needed to cover all DI costs at time t differs from the disability risk at 

time t – 2. This means that increases in the individual risk (𝑅𝑖𝑠𝑘𝑡) will not lead to equal 

increases in 𝑃𝑡 , but need to be multiplied by the correction factor 𝛼. If the actual DI costs 

exceed (are lower than) the DI costs at time t – 2, we have 𝛼 > 1 (𝛼 < 1). For the period 

of investigation, the annual average DI premium rate of employers, measured as a 

percentage of the total wage sum of the employer, varied between 0.53% and 0.70% .  

As it is generally acknowledged that the employer’s ability to control DI costs is 

more limited for smaller firms, the experience rating system was designed to limited 

the extent of financial risks for this group. Employers with a wage sum at time t that was 

lower than 25 times the average wage sum per worker were classified as ‘small’. This 

group constituted the vast majority of employers, with a maximum premium that was set 

equal to three times the actuarial premium rate. For the residual group of employers that 

were classified as ‘large’, the maximum premium, 𝑃𝑀𝑎𝑥𝑖𝑚𝑢𝑚  , was set equal to four times 

the actuarial premium. Next, for both groups the minimum premium,  𝑃𝑀𝑖𝑛𝑖𝑚𝑢𝑚, was set 

so as to compensate for underpayments due to the maximum premium.9 

 To gauge the implications of using differentiated experience rating designs, 

Figure 2 shows the share of DI costs that is effectively paid by employers as a function of 

their wage sum. For expositional reasons, we assume that each worker earns the average 
                                                 
9 In the time period under investigation, the maximum premium of large employers varied  between 1.47% 

and 2.1% of the wage sum.  
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wage sum that is used in the design of experience rating and evaluate the degree of 

experience rating that applies to one worker that enters into the DI scheme. Figure 2 

shows that this degree increases from 5% to about 50% for employers with less than 25 

workers. For employers with more than 25 workers, however, the cost of an additional 

worker in DI is almost fully experience rated (i.e., ‘perfect experience rating’). As we 

will argue in Section 5, we can exploit this setup as an RD design to identify the effect of 

individual changes in the degree of experience rating.  

 

< INSERT FIGURE 2 HERE > 

 

2.3  The opting-out decision 

Throughout our analysis, we argue that some employers could benefit from opting out, 

with two institutional settings that determined its relative attractiveness. First, the lower 

the degree of experience rating, the more room there was for employers with low DI costs 

to reduce insurance premiums by switching to private insurers. We will show that it 

comprises the group of small firms for which the size of the workforce was below a 

threshold of about 25 workers. Second, switching from public to private insurance 

required the expected DI costs of current enrollees to be capital-funded, thus imposing 

interest costs on employers and private insurers. Thus, the imposition of these ‘tail 

charges’ essentially aggravated the effect of experience rating – that is, it decreased the 

relative attractiveness to opt out for employers without workers that were already 

enrolled in DI. 
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We stated earlier that experience rating for smaller firms was imperfect. The vast 

majority of these firms – ranging from 93 to 98% over the years – had no DI benefits that 

were assigned to them, causing them to pay the minimum premium of 0.40% of the wage 

sum in 2007. Of the remaining group of employers with DI benefits that were assigned to 

them, virtually all paid the maximum premium. The experience rating system for small 

employers thus had two effective premium levels that were used. Consequently, private 

insurers had the opportunity to offer contracts to small employers with DI premium rates 

that were lower than those from the public social benefit administration. This was 

particularly rewarding if employers had no DI enrolment and no long-term sick listed 

workers at all at that time.10 More strikingly, Cuelenaere et al. (2013) show that contracts 

for small employers typically had premiums that were set at the level of (two-digit) 

sectors, thus not including experience rating incentives. This means that opting out led to 

a decrease in the employer incentives to prevent DI costs, with – next to adverse selection 

effects – risk aversion as another determinant of the opting-out decision.  

Because employers paid premiums that were generally close to the DI benefit 

costs that could be assigned to them, cross-subsidies (among employers) were less 

sizeable for this group of employers. More specifically, underpayments due to the 

maximum premium were considerably smaller and the resulting minimum premium was 

lower as well. This limited the room for adverse selection. For this group, the arguments 

for opting out thus were probably different than lowering DI premiums by selection.11 

                                                 
10 Furthermore, private disability insurance could be combined with insurance for the first two years of 

sickness absence.  
11 In this respect, Cuelenaere et al. (2013) characterize the contracts between private insurers and larger 

employers as ‘taylor-made’, but also as highly non-transparent.   
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It is generally acknowledged that the market for private insurance of DI in the 

Netherlands can be characterized as highly competitive, also in the time period under 

investigation in this paper. Although the three largest private insurance companies 

constituted a market share of about 65%, private insurers were typically willing to incur 

substantial financial losses in order to increase their market shares (Cuelenaere et al., 

2013). This strategy was obviously most rewarding for large employers, which were 

offered large premium discounts.12 At the same time, survey outcomes among employers 

suggest that prevention and reintegration activities of private insurers were limited. In 

particular, employers with disabled workers did not experience an increase in activities, 

compared to public insurance by UWV in earlier years. It thus suggests that competition 

among private insurers of DI was largely driven by premium differentials, rather than by 

activities that aimed to reduce DI costs of the employers.  

 

3.   DATA 

3.1 Employer-level data 

For our empirical analysis, we use annual administrative employer data of UWV on the 

disability insurance status (public or private), the DI award (i.e., the annual inflow), the 

DI enrolment (i.e., the total disability stock) and some employer characteristics (i.e., 

economic sector, age and gender composition of the work force) – all measured from 

2007 to 2011. In principle, the data set covers all employers in the Netherlands with wage 

payments for one or more employed workers. The statistics of the data are displayed in 

Table 1, both for the full sample as well as a balanced panel of 139,298 employers.  

                                                 
12 As we will show in Section 3, we observe the largest increases in the probability of private insurance for 

the group of employers with more than 250 insured workers.  
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< INSERT TABLE 1 AND FIGURE 3 HERE > 

 

 Table 1 shows that, on average, 29.6% of all employers had opted out from public 

insurance to private insurance in the time period of investigation. This percentage is 

somewhat higher in the balanced sample (34.6%), as this does not include new employers 

(the so-called ‘starters’) that are publicly insured by UWV by default. Because of the 

sickness waiting period of two years, it should be stressed that new employers could not 

have any DI inflow in the first two years of their existence. We therefore concentrate on 

the selected (balanced) sample of employers that are observed in all years. As a result, we 

lose 54% of the annual employer observations that are in the unbalanced panel, covering 

16% of the total sample of workers with fixed-term contracts.13 

Figure 3 shows that the fraction of private insurance has initially been most 

prominent for employers with 25 insured workers or less. In addition, we observe a rise 

in private insurance across the board between 2007 and 2010. Most notably, the share of 

private insurance has increased from 8 to about 40% for employers with more than 99 

insured workers. As argued in Section 2, this mirrors the fact that private insurers aimed 

at increasing their insured population, particularly by focusing on employers with many 

insured workers in particular.  

In our data, employer DI award and DI enrolment rates are measured as a 

percentage of the insured workers per employer in year t-1. In this respect, it should be 

                                                 
13 From a methodological perspective, using the balanced panel instead of the total, unbalanced panel 

provides us with more efficient fixed effect and first-difference estimates (see Section 4). Furthermore, it 

should be noted that the vast majority of employers that are excluded are observed only one or two years. 
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noted that DI employer-level inflow rates and DI enrolment rates are substantially lower 

than the worker-level DI rates that were shown in Figure 1. First, since 2006 experience 

rating was limited to the scheme of partially and/or temporarily disabled workers (WGA) 

only; it thus excluded the scheme for permanently and fully disabled (IVA). Second, and 

related to the previous argument, DI enrollment that was recorded for the new WGA 

scheme still had to accumulate over time since 2006. Third, DI recipients are not assigned 

to employers that ceased to exist.14 

 

3.2  Exploring the relation between risks and private insurance 

Key to the empirical literature on insurance markets is the presence of a coverage-risk 

relationship as a necessary condition for adverse selection and/or moral hazard to exist 

(Cohen and Spiegelman, 2010). Typically, insurance coverage is measured at the level of 

individual consumers. In the current paper, however, the distinction between insurance 

coverage and DI risks concerns employers for which the effects of the removal of public 

insurance are ambiguous. In light of the experience rating system, opting out from public 

to private insurance may have increased insurance coverage, rather than lowering it. 

Employers may thus have chosen to opt out to reduce their financial risks, while lowering 

their incentives for prevention and reintegration.  

 

< INSERT FIGURES 4 AND 5 AND TABLE 2 HERE > 

 

                                                 
14 To finance DI benefits of workers of employers that ceased to exist, a higher minimum premium in the 

experience rating system was needed. 
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Figure 4 sheds more light on the relation between DI risks and the prevalence of 

private insurance by presenting a scatter plot of annual DI inflow rates and the share of 

employers with private insurance, averaged over the 69 sectors in our sample. The figure 

suggests that private insurance was more prominent in sectors with higher rates of DI 

inflow – which may seem at odds with economic intuition. To explain this pattern, 

however, one should acknowledge the fact that variation in DI inflow rates within sectors 

was probably more important in creating room for adverse selection. Sectors with high 

incidence of DI and a higher variation of DI inflow rates may thus have provided more 

room for employers and insurers to take advantage of adverse selection. We return to this 

issue in more detail in Section 5.  

We also explored the relation between DI risks and insurance status at the 

individual-employer level, using two proxies for the DI risk of employers: the annual DI 

inflow rate of workers that are employed at a specific employer and the annual rate of 

workers of an employer that are enrolled in DI (i.e., the DI enrolment rate). For each year 

in our sample, we regressed these two variables on the employer insurance status, for 

which we controlled for 10 employer size dummies, 68 sector dummies and 4 rates of 

worker composition (gender and age). To obtain the relative differences, the coefficients 

on the risk differentials between employers with public and private insurance were 

divided by the average risk in the sample of prublicly insured employers in the 

corresponding year. Figure 5 displays the resulting pattern of the relative differentials, 

both for employers that were classified as small and large, respectively. Recall that small 

firms were classified as small (large) when having a wage sum that is smaller (larger) 

than 25 times the average annual wage sum. 
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The panels in Figure 5 reveal that the evolution of the relative risk differs between 

small and large employers. For small employers, we observe a gradual increase in the risk 

differential, both for the disability inflow rate and the disability enrolment rate as proxies 

for DI risk. The DI inflow of privately insured employers was about 15% lower in 2007 

than for publicly insured employers and this difference has increased to 25% in 2011. 

This pattern is stronger for the evolution of DI enrolment among small employers, adding 

up to a rate that was about 40% lower in 2011 than that for publicly insured employers. 

To test whether adverse selection contributed to these changes, Table 2 shows the 

coefficient estimates of pooled OLS estimation of the decision of opting-out to private 

insurance in the years 2008 to 2011, both for the samples of small (first column) and 

large employers (second column) that had not opted out so far. For the sample of 

employers that are classified as ‘small’, a one-percentage point increase in the employer 

DI enrolment rate in the previous year decreased the probability of opting out with 0.12 

percentage point.15 This indicates that selection contributed to the increased differential 

in DI enrolment rates between private and public insurance. This finding is supported by 

more qualitative evidence from websites of Dutch providers of DI that advice Dutch 

employers on the decision of opting out from public DI. As an example, we refer to the 

website of  www.vanpublieknaarprivaat.nl in which employers are simply advised to opt 

out only if they have no enrolees and no workers that have been in the sickness waiting 

period for more than six months.  

Contrasting to these findings, we observe a downward trend in the risk diffential 

of large employers that had opted out. For both the DI inflow and the DI enrolment rate, 

                                                 
15 As long as the DI premium is not bounded by the maximum premium, a one percentage-point increase in 

the DI enrolment rate would imply an increase in the DI premium with 0.7%-point.  

http://www.vanpublieknaarprivaat.nl/
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the difference with respect to the public premium rates decreased from about 35% to 10% 

in the most recent year. This suggests employers and private insurers took less advantage 

of adverse selection than in the first years of the experience-rating system (Koning, 

2009).16 When considering the model results that are presented in the second column of 

Table 2, we also find evidence in this direction. That is, there is no significant relation 

between the lagged DI enrolment rate and the probability of switching to private 

insurance.  

 
 

4. EMPIRICAL IMPLEMENTATION 
 

In this paper, adverse selection can be defined as the ability of private insurers and 

employers to exploit risk information by opting out, with the aim to lower employer DI 

costs.17 Private insurers had the advantage to exploit risk information, whereas the public 

benefit administration did not. In what follows, we argue that this potential advantage 

essentially originated from three sources: (i) employer information that was constant over 

time, e.g. on employer-specific DI risks at the workplace; (ii) private information on 

current sickness absence, so as to anticipate DI inflow rates in the period ahead; (iii) 

remaining short-term trends in DI inflow and DI enrolment that employers could 

anticipate on, particularly when serial correlation in DI risks was important. As we will 

argue later on, the role of these mechanisms is likely to differ between small and large 

                                                 
16 Prior to the introduction of the new DI schemes in 2006, DI benefit costs that were experience rated were 

much higher. Therefore, a higher minimum premium was needed for large employers to cover 

underpayment due to the maximum premium.    
17 This definition is broader than the common definition in the literature, which states that policyholders 

may be better informed than insurers about probability or size of risks (Cohen and Spiegelman, 2010). 
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employers.  

We propose a research strategy that systematically takes account of these three 

types of possible adverse selection. Our key endogenous variable is the DI inflow rate; 

this variable is most closely linked to the current effort that is spent to prevent DI inflow. 

We start by specifying the following model: 

 

     𝐷𝐼_𝑖𝑛𝑓𝑙𝑜𝑤𝑖𝑡 = 𝛾 𝐼(𝑂𝑝𝑡_𝑜𝑢𝑡𝑖𝑡 = 1) +  𝑋𝑖𝑡 𝛽 +  𝑆𝑖 + 𝑌𝑡 +  𝜀𝑖𝑡               [3] 

 

with i (i = 1 .. , I ) indicating the employer and t representing the year in our sample (t = 

1,…,T). The parameter of interest, 𝛾, describes the effect of opting out to private 

insurance; the corresponding incidence of private insurance is represented by the dummy 

variable I. 𝑋𝑖𝑡 is a vector that includes the employer size, gender and age composition of 

employers; all of these variables are constructed as categorical dummy variables. Vector 

𝛽 describes the effect of these characteristics on the employer DI inflow rate. 𝑆𝑖 

represents a sector specific effect that is captured by a dummy. 𝑌𝑡 describes year-specific 

effects as a piecewise constant function. Finally, we assume the error term  𝜀𝑖𝑡 to be 

independently and identically distributed with (0, σ2 ).18 When estimating equation [3], 

we allow for clustering the standard errors at the level of the individual employer.  

 As a first extension, we add employer-fixed effects 𝑢𝑖 to equation [3], so as to 

take account of time constant characteristics that affected DI risks of employers:  

                                                 
18 Although the majority of annual employer DI inflow rates are equal to zero, we argue that the sample 

size is sufficient to maintain the assumption that the error terms are identically distributed. To test for this, 

we re-estimated all model specifications using a (nonlinear) fractional Logit specification instead of the 

linear model specification. The results are shown in column (ii) of Tables 3 and 4. 
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     𝐷𝐼_𝑖𝑛𝑓𝑙𝑜𝑤𝑖𝑡 = 𝛾 𝐼�𝑂𝑝𝑡_𝑜𝑢𝑡𝑖,𝑡 = 1� +  𝑋𝑖𝑡 𝜷 +  𝑌𝑡 + 𝑢𝑖 +  𝜀𝑖𝑡                                    [4] 

 

Equation [4] takes account of the fact that private insurers may have been able to exploit 

information on specific prevention and reintegration policies that were followed by 

employers, or employer-specific risks that were not observed or registered by the public 

insurance organization. Private insurers may have triggered employers to reveal this 

information, offering premium reductions and thus contributing to adverse selection. 

Second, we consider the possibility that employers and private insurers could 

benefit from opting out of public DI if they anticipated low DI inflow rates in the next 

year. This ability stems from the sickness waiting period that precedes DI claims. 

Conditional upon the rate of absence in the waiting period, employers – particularly the 

smaller ones without any absent worker – could anticipate the number of DI claimants in 

the year ahead to some extent. If employers took advantage of anticipation effects in this 

way, one would expect the short-term impact of opting out to be biased towards zero. We 

therefore re-specify equation [4] by taking the lagged value of the private insurance 

variable as the key explanatory variable: 

 

     𝐷𝐼_𝑖𝑛𝑓𝑙𝑜𝑤𝑖𝑡 = 𝛾 𝐼�𝑂𝑝𝑡_𝑜𝑢𝑡𝑖,𝑡−1 = 1� +  𝑋𝑖𝑡 𝜷 +  𝑌𝑡 +  𝑢𝑖 +  𝜀𝑖𝑡                                  [5] 

 

This specification captures the notion that incentive changes due to opting out could only 

affect the DI inflow with a delay of one year, while the DI inflow in the first year resulted 
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from the number of sick listed workers that originated in the year prior to opting out. As 

such, we rule out anticipation effects that stem from the sickness waiting period. 

 Our final concern is that employers and private insurers had access to other 

sources of information that helped them in anticipating low DI inflow rates in the years 

ahead. Typically, if there would be serial correlation in DI inflow rates, employers could 

anticipate the likelihood of maintaining future DI inflow rates that were sufficiently low 

to benefit from opting out. In this case, the strict exogeneity assumption that is needed for 

consistent FE estimates of the incentive effect would be violated. This assumption states 

that opting out should not be driven by future values of the DI inflow rates.  

 To test for the strict exogeneity assumption, we use a simple test that has been 

proposed by Wooldridge (2010): we compare fixed effect (FE) and first differenced (FD) 

estimates of our model, arguing that these estimation methods have different probability 

limits in case of anticipation effects. More specifically, we test on misspecification of our 

model that would stem from anticipation of the opting-out decision on future values of 

the errors terms. We thus reformulate and estimate equation [5] in terms of first-

differenced variables: 

 

     ∆ 𝐷𝐼_𝑖𝑛𝑓𝑙𝑜𝑤𝑖𝑡 = 𝛾 ∆ 𝐼�𝑂𝑝𝑡_𝑜𝑢𝑡𝑖,𝑡 = 1� +  ∆𝑋𝑖𝑡 𝜷 + 𝑌𝑡 +  ∆ 𝜀𝑖𝑡                               [6] 

 

Next, the comparison of FE and FD estimates is essentially a test on the hypothesis that 

there are no remaining sources of self-selection in our model. This would imply that the 

coefficient estimate of 𝛾 can be considered as the ‘true’ incentive effect. 
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5. ESTIMATION RESULTS 

Table 3 and Table 4 display the estimation results of equations [3] to [6] for small 

employers and large employers, respectively. In both tables, we start with presenting the 

coefficient results from specifications that uncover the relative risk of private versus 

public insurance – see columns (i) to (iii). In addition, columns (iv) , (v), and (vi) show 

the estimation results of equations [4], [5], and [6], respectively. The comparison of 

columns (v) and (vi) provides us with a test on remaining anticipation effects. 

 

< INSERT TABLES 3 AND 4 HERE > 

 

5.1 Small employers 

For the sample of employers that are classified as small by the public social benefit 

administration, we find the DI inflow rate per worker to be about 0.05%-point lower in 

case of private insurance than for public insurance. This estimate, which may reflect 

either selection or incentive effects, is equal to about 25% of the average DI inflow rate 

of small employers in our sample. The marginal effect estimate does not change if we do 

not impose linearity assumptions, but use a fractional Logit specification instead. We also 

re-estimated the OLS specification [3] on the annual change of employer DI enrolment 

rates. As column (iii) of Table 3 shows, this yields a parameter estimate that is close to 

the coefficient estimate of the DI inflow rating, suggesting that changes in the DI 

enrolment rate are driven by DI inflow rates rather than changes in outflow rates.  

 Allowing for employer fixed effects (equation [4]) does not substantially or 

significantly alter the coefficient effect of private insurance – see column (iv) of Table 3. 
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Stated differently, the ‘within-variation’ in insurance statuses for the sample of employers 

that have opted out in the time period of consideration – constituting about 15% of our 

sample – leads to coefficient effects on the employer DI inflow rates that are almost 

equivalent for the pooled OLS estimate for the full sample. This indicates that private 

insurers and policyholders were not able or did not exert effort to identify and attract 

smaller employers with low DI risks by exploiting individual specific characteristics that 

were constant over time.19 Also, the comparison between OLS and FE suggests that 

insurers did not benefit from attracting firms without past inflow into the DI scheme; 

otherwise, the relative effect of private insurance would be lower in case of FE 

estimation.20 

 We next adapt our model by using lagged variable values of the insurance status 

(equation [5]). Column (iv) of Table 3 shows this yields a coefficient estimate that is 

positive and statistically insignificant. This suggests that employers anticipated and 

exploited low DI inflow rates in the year that was ahead. To put it more strongly, the 

relation between private insurance and DI inflow can be fully explained by anticipatory 

effects in the sickness period that precedes inflow into DI. Finally, we find our FE and 

FD incentive estimates to be almost equivalent – see columns (v) and (vi). This indicates 

that further anticipation effects on future DI inflow rates are probably not very important. 

In sum, we cannot reject the null hypothesis that the incentive effect of private insurance 

is equal to zero.  

                                                 
19 This finding is in line with the survey evidence of Cuelenaere et al. (2013), who argue that private 

insurers used sector-specific DI premium rates, rather than amending further refinements that took account 

of employer-specific risks. 
20 In this context, one would expect a regression-to-the-mean effect to occur: if insurers focussed on 

employers with DI inflow rates in the past, one would expect these rates to rise in the years after opting out.   
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5.2  Large employers 

We argued earlier that the room for adverse selection was probably smaller for employers 

that were classified as large than for those that were classified as small. For this group, 

experience rating for large employers was close to perfect, thus limiting the ability of 

private insurers to focus on and benefit from employers with low current DI costs. With 

this in mind, Table 4 still shows that DI inflow rates of employers with private insurance 

where 0.025%-point lower than those who with public insurance, which is equal to 12% 

of the average DI inflow rate in our sample. Similar to the sample of small employers, 

this differential is robust with respect to a non-linear specification. Also, the DI inflow 

rates – not the outflow rates – are the dominant contributor to changes in the DI 

enrolment rates; see columns (ii) and (iii), respectively. Our FE estimates in column (iv) 

also suggest that private insurers and policyholders were not able to identify and exploit 

individual employer specific characteristics that were constant over time. 

Similar to the sample of small employers, our results indicate the presence of 

anticipation effects that drive the decision to opt out from public insurance. Using lagged 

values of the insurance statuses even yields positive and borderline significant incentive 

effects for the sample of large employers – both in case of FE and FD estimation. One 

explanation for this may be that private insurance lowered the incentives the employers 

had to reduce DI inflow to some extent, rather than increasing them. We will examine 

this issue in more detail in sub-section 5.4. 
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5.3 Additional analyses 

To analyze our effect estimates in greater detail, Table 5 shows our key results for 

various samples of our data and for specifications with interacted effects. In the table, the 

first column denotes the estimation results that are obtained from pooled OLS regression, 

whereas the second column denotes estimation results that do control for unobserved and 

anticipatory effects. Combining these two estimates thus provides insight in the room for 

selection that employers and private insurers benefitted from.  

Depending on the average size employers had in our panel in the time period of 

investigation, Table 5 starts by stratifying our sample to detect heterogeneity in employer 

size effects. Again, it appears that the ability to exploit deviations from the average DI 

inflow rate was largest for the smaller employers. This confirms the anecdotal evidence 

suggesting that private insurers were keen on attracting small employers without any 

disabled and long-term sick-listed workers; pursuing this strategy was less obvious for 

employers with many workers. 

 

< INSERT TABLE 5 HERE > 

 

Interestingly, we find weak evidence for positive incentive effects – i.e., increased 

DI inflow due to private insurance – for employers that are medium sized, with 10-24 

insured workers and 50-99 insured workers, respectively. This suggests that the transition 

from public to private insurance caused incentives to decrease, with employers 

responding by lowering their prevention effort. Table 5 also shows that the incentive 



 28 

estimate was largest for employers in the public and semi-public sector. The vast majority 

of this sample consisted of non-profit organizations that are active in the cure and care 

sector. One explanation may be that the non-profit organizations that opted out had a 

higher preference for stable DI costs, compared to for-profit organizations. 

 Finally, we investigated whether our estimation results differed between low and 

high-risk employers. To avoid endogeneity problems in characterizing the DI risks, we 

took the sectoral value averages of DI inflow rates in the period from 2007 to 2011, 

employing 69 sectoral indices that were used by the social benefit administration.21 We 

next estimated the interacted effect of these value averages with the private insurance 

dummy – see the lower panel of Table 5 for the corresponding results for large and small 

employers, respectively. For both small and large employers, the difference between DI 

inflow rates of private insurance and public insurance decreases with respect to the 

sectoral value average. When combining these findings with the estimates that control for 

anticipatory effects, it appears that the room that employers and private insurers had for 

adverse selection was higher in high-risk sectors. Stated differently, these sectors 

provided private insurers as well as the employers with the ability to benefit from 

premium reductions. 

 

                                                 
21 It should be noted that value averages per sector are obtained by weighing employers by the number of 

insured workers they had. When following this strategy, sectors with the highest annual DI inflow rate are, 

in successive order, the cleaning industry (0.76%) , the hotel and catering industry (0.74%), and taxi-

drivers (0.40%). Sectors with the lowest annual DI inflow rates include the telecommunication industry 

(0.059%), business services (0.074%), and transport to airport (0.076%).  
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5.4  Assessing the impact of experience rating: small versus large employers 

Our findings indicate that switching from public to private insurance did not contribute to 

a decrease in employer DI inflow rates. Particularly for medium-sized employers (with a 

wage sume that is larger than 25 times the average wage sum in a particular year), we 

conjectured that opting out to private insurance may have led to an increase in insurance 

coverage and, consequently, a decrease in incentives to prevent DI inflow. Following this 

line of reasoning, one would expect employers to respond to increases or decreases in 

experience rating incentives, with higher incentives increasing the likelihood of moving 

to private insurance. Such increases in the degree of experience rating were relevant for 

employers that were no longer registered as small by the public benefit administration but 

as large. Likewise, decreases in the number of insured workers may have led to a 

decrease in the degree of experience rating for some employers, as they were no longer 

registered as large but as small.  

 

< INSERT TABLE 6 HERE > 

 

To analyze the consequences of these switches in size status, we estimated various 

employer-level fixed effects models (see Table 6). The intuition behind this approach is 

that the effect of experience rating incentives – which depends on the size status – is 

estimated for ‘within-variation’ of employers that have both been qualified as ‘small’ and 

‘large’ for some time between 2007 and 2011. This means that our effect estimate is 

inferred from 3.0% (25,889 employers) that had their size status changed over time. As 

the first column of Table 6 shows, the number of insured workers for this group was 
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about 5 persons higher in the years that they were qualified as large than in the years that 

they were qualified as small. Thus, employers had a similar employer size if they were in 

the control group of ‘small’ employers as if they were in the treatment group of ‘large’ 

employers. Stated differently, this lends credence to the idea that any changes in outcome 

variables will follow from changes in the experience rating status, rather that employer 

size. The second column of Table 6 shows that the probability of private insurance for 

employers increases with 2%-point if they faced higher experience rating incentives. This 

lends credence the idea that they felt an increased need for insurance coverage. Finally, in 

the third column of Table 6 we add (five) polynomials for the wage sum of employers. 

As such, our analysis can be characterized as a Regression Discontinuity regression that 

controls for (changes in) the wage sum around the cutoff point that determines the 

experience rating status. These estimation results show similar outcomes as in the model 

without additional controls, which is in line with finding that the employer size variation 

around the critical point was limited.  

 

6. CONCLUSION 

Our analysis provides consistent empirical evidence that private insurers succeeded in 

attracting employers with low DI premium rates. This particularly applied to smaller 

employers that were expected to have low DI enrolment in the years ahead. Insurers and 

employers thus took advantage of the imperfect experience rating in the public insurance 

scheme, with a strategy that was essentially twofold.  

First, private insurers targeted small employers without – or with a few – workers 

that were enrolled in DI by offering lower premium rates for this group. In light of the 
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extensive time window of experience rating and low recovery rates, private insurers thus 

avoided high initial costs that were needed to provide funding for the DI recipients that 

were already enrolled. This specific way of selection by private insurers was reflected in 

the lower rate of DI enrolment under private insurance, but not in the lower rate of DI 

inflow after having opted out to the private insurers. As a second screening device, 

private insurers focused on employers without workers that were listed as long-term sick. 

As a two-year period of sickness absence preceded DI claims, these employers had low 

or zero expected DI benefit costs in the first year of private insurance, providing them 

with a substantial advantage compared to public insurance. This effect particularly held 

for smaller employers.  

Our analysis shows that private insurers primarily took advantage of adverse 

selection, rather than by aiming at reductions in DI inflow rates (i.e. ‘incentive effects’). 

Clearly, employer incentives were already high in the two-year sickness waiting period 

that precedes the disability claims assessment, leaving little room for further 

improvements in this period. Another explanation is that private insurance – with 

premiums that were mostly set at sectoral levels – provided more coverage and less 

employer incentives than the public experience rating system. For some groups in our 

sample – particularly employers with 25 to 100 insured workers – there even is weak 

evidence that opting out increased DI-inflow rates.  

 One common aspect of these findings is that settings of experience rating in the 

public system of DI have largely determined the potential for selection and incentive 

effects for opting out of public DI. Probably the most important lesson in this respect is 

that experience rating may prevent mixed DI systems from instable situations where large 
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groups of firms move from public to private insurance at the same time, or reverse. 

Without any experience rating in the public DI system, it is likely that employers with 

low DI risks sort into private insurance. Consequently, it increases the minimum 

premium to the remaining employers in the public system and it further increases the 

attractiveness of opting out for employers without any DI costs. However, the implication 

of our analysis is that experience rating in the public DI system mitigates the potential 

merits of opting out.  
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Table 1: Full and Selected Employer Sample Statistics 
(standard deviations in parentheses) 

 Full Sample Selected Sample: 
balanced Panel 

Private insurance 0.296 (0.456) 0.346 (0.476) 
DI inflow rate per insured worker (fte) a 0.174 (2.504) 0.197 (2.407) 
DI enrolment rate per insured worker (fte) a 0.731 (62.00) 0.533 (4.212) 
     
Years      
2007 0.169 (0.375) 0.200 (0.400) 
2008 0.205 (0.404) 0.200 (0.400) 
2009 0.207 (0.405) 0.200 (0.400) 
2010 0.208 (0.406) 0.200 (0.400) 
2011 0.211 (0.408) 0.200 (0.400) 
     
Premium setting     
Wage sum (in Euros) 297,686 (3,238,142) 582,708 (4,756,810) 
Starters (fraction) 0.063 (0.243) 0 (.) 
Small employers b 0.942 (0.233) 0.875 (0.331) 
Large employers b 0.058 (0.233) 0.125 (0.331) 
Insured workers per employer (persons) 12.10 (107) 22.5 (156) 
Insured workers per employer (fte) 10.07 (110) 19.71 (161) 
     
Worker composition, measured per employer   
Female 0.447 (0.397) 0.403 (0.348) 
Age: < 35 year 0.468 (0.364) 0.435 (0.296) 
35 ≤ Age: < 45  0.248 (0.287) 0.267 (0.226) 
45 ≤ Age < 55 0.188 (0.266) 0.200 (0.212) 
55 ≤ Age < 65 0.096 (0.207) 0.097 (0.161) 
     
Sectors     
Agriculture 0.067 (0.251) 0.066 (0.249) 
Construction 0.062 (0.241) 0.075 (0.264) 
Industry 0.124 (0.329) 0.157 (0.364) 
Trade 0.261 (0.439) 0.247 (0.431) 
Transportation 0.036 (0.187) 0.043 (0.203) 
Services 0.200 (0.400) 0.195 (0.396) 
Temporary work agencies 0.008 (0.091) 0.006 (0.079) 
Health care 0.113 (0.317) 0.106 (0.308) 
Education 0.004 (0.060) 0.007 (0.084) 
Public sector 0.002 (0.042) 0.003 (0.058) 
Other 0.122 (0.327) 0.093 (0.291) 
     
# Observations 1,513,598  696,495  
# Employers 404,139  139,299  
a Rates are expressed as percentages from the insured worker per employer.  
b Small (large) employers are defined as having a wage sum at time t-2 that is smaller (larger) than the 
average wage sum in that year, multiplied by 25.  
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Table 2: Pooled LPM estimation results of opting-out decision to private insurance 
(2008-2011). Clustered standard errors in parentheses. 

  Small employers Large Employers 
    

DI enrolment rate, t-1  −0.0012 
(0.00014)*** 

0.0011 
(0.0010) 

    

Year = 2009  −0.030 
(0.00081)*** 

−0.030 
(0.0024)*** 

Year = 2010  0.082 
(0.0014)*** 

0.067 
(0.0034)*** 

Year = 2011  0.010 
(0.0011)*** 

0.0032 
(0.0030) 

    

Employer size dummies (#=10) a    X   X 
Worker composition controls b    X   X 
Sector dummies (# = 10) c    X   X 
    

R squared  0.038 0.031 
# Observations  317,178 55,388 
*, **, and *** denote significance of the parameter estimate at 10%, 5%, and 1%, respectively. 
a We estimate the effect of employer size as a step function with the following intervals: 0-4, 5-9, 10-14, 
15-19, 20-24, 25-34, 35-49, 50-74, 75-99, 100-250, and >250 insured workers. Note that not all dummy 
variables are identified when stratifying upon small and large employers. 
b Worker composition controls include the share of female workers, as well as the shares of the following 
age categories: < 35, 35-44, 45-54, and > 55 or older.  
c Sector dummies are used for agriculture, construction, the industrial sector, trade, transportation, services, 
temporary work agencies, healthcare, education, public sector, and others. 
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Table 3: DI inflow model estimates for small employers (balanced panel; 2008-2011). Clustered standard errors in parentheses 
  
  (i) (ii) (iii) (iv) (v) (vi) 
        

Dependent variable  DI inflow 
rate 

DI inflow 
rate 

∆ DI 
enrolment 

DI inflow 
rate  

DI inflow 
rate 

DI inflow 
rate 

Estimation method  OLS Fractional 
Logit 

OLS FE FE FD 

        

Private insurance  −0.051 
(0.0069)*** 

−0.051 
(0.012)*** 

−0.055 
(0.0082)*** 

−0.052 
(0.010)*** 

  
 

Private insurance, t-1    
 

  0.024 
(0.017) 

0.026 
(0.016) 

        

Year dummies  X X X X X X 
Employer size dummies a  X X X X X X 
Worker composition controls b  X X X X X X 
Sector dummies c  X X X    
        

Fraction variance FE     0.178 0.210  
R-squared  0.0011  0.0021   0.0004 
# Observations  599,871 599,871 482,464 599,871 482,464 412,708 
*, **, and *** denote significance of the parameter estimate at 10%, 5%, and 1%, respectively. 
a We estimate the effect of employer size as a step function with the following intervals: 0-4, 5-9, 10-14, 15-19, and 20-24 insured workers.  
b Worker composition controls include the share of female workers, as well as the shares of the following age categories: < 35, 35-44, 45-54, and > 55 or older. 
c Sector dummies are used for agriculture, construction, the industrial sector, trade, transportation, services, temporary work agencies, healthcare, education, 
public sector, and others. 
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Table 4: DI inflow model estimates for large employers (balanced panel, 2008-2011). Clustered standard errors in parentheses. 
  
  (i) (ii) (iii) (iv) (v) (vi) 
        

Dependent variable  DI inflow 
rate 

DI inflow 
rate 

∆ DI 
enrolment 

DI inflow 
rate 

DI inflow 
rate 

DI inflow 
rate 

Estimation method  OLS Fractional 
Logit 

OLS FE FE FD 

        

Private insurance  −0.025 
(0.0049)*** 

−0.027 
(0.036) 

−0.019 
(0.0056)*** 

−0.030 
(0.0082)*** 

  
 

Private insurance, t-1      0.024 
(0.011)** 

0.021 
(0.013)* 

        

Year dummies  X X X X X X 
Employer size dummies a  X X X X X X 
Worker composition controls b  X X X X X X 
Sector dummies c  X X X    
        

Fraction variance FE     0.297 0.316  
R-squared  0.0143  0.0156   0.0006 
# Observations  86,946 86,946 69,958 86,946 69,958 52,377 
*, **, and *** denote significance of the parameter estimate at 10%, 5%, and 1%, respectively. 
a We estimate the effect of employer size as a step function with the following intervals: 25-34, 35-49, 50-74, 75-99, 100-250, and >250 insured workers.  
b Worker composition controls include the share of female workers, as well as the shares of the following age categories: < 35, 35-44, 45-54, and > 55 or older. 
c Sector dummies are used for agriculture, construction, the industrial sector, trade, transportation, services, temporary work agencies, healthcare, education, 
public sector, and others. 
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Table 5: Heterogeneity in effect estimates of private insurance on DI inflow rates. 
Clustered standard errors in parentheses. 

 Pooled OLS estimates – 
Equation [3] 

FE estimates, with 
lagged values of private 
insurance – Equation [6] 

     

Full sample −0.048 (0.0062)*** 0.023 (0.014)* 
     

Size effects: # insured workers    
< 10  −0.043 (0.0091)*** 0.017 (0.021) 
10-24 −0.062 (0.0088)*** 0.050 (0.026)** 
25-49 −0.037 (0.011)*** −0.001 (0.024) 
50-99 −0.037 (0.011)*** 0.041 (0.022)* 
100-149 −0.022 (0.016) 0.013 (0.033) 
≥ 150 0.011 (0.010) 0.010 (0.014) 
     

Sectors     
Industrial sector, building −0.064 (0.012)*** −0.036 (0.022) 
Services, transport, trade −0.034 (0.0086)*** 0.031 (0.021) 
Care, education, public sector −0.051 (0.019)*** 0.094 (0.052)* 
     

Interaction effects: small employers    
Private insurance: constant 0.016 (0.022) −0.007 (0.045) 
Private insurance * average DI 
inflow in sector (two-digit) 

−0.379 (0.131)*** 0.180 (0.277) 

     

Interaction effects: large employers    
Private insurance: constant 0.001 (0.016) −0.054 (0.038) 
Private insurance * average DI 
inflow in sector (two-digit) 

−0.174 (0.101)* 0.454 (0.236)* 
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Table 6: Employer fixed-effect estimates of the effect of experience rating 
differentials (2007-2011). Clustered standard errors in parentheses. 

 Dependent variable 

 Insured 
workers per 

employer (fte) 

Private insurance 

‘Large’ employer  

(with high level of experience rating) 

5.33 

(0.070)*** 

0.020 

(0.0049)*** 

0.019 

(0.0050)*** 
    

Employer size polynomials (# = 5)   X 
    

Year dummies X X X 

Worker composition controlsa X X X 

Sector dummies X X X 

Fraction variance due to FE 0.998 0.851 0.851 

R-squared (overall) 0.046 0.0082 0.0063 

# Observations 414,047 414,047 414,047 

*, **, and *** denote significance of the parameter estimate at 10%, 5%, and 1%, respectively. 
a Worker composition controls include the share of female workers, as well as the shares of the following 
age categories: < 35, 35-44, 45-54, and > 55 or older. 
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Figure 1: Annual DI award and enrolment rate per insured worker in the 
Netherlands, 1968-2012 (Koning and Lindeboom, 2015) 
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Figure 2: The relation between the degree of experience rating and employer size* 

  
*Note: in this figure, we assume all worker to have a wage sum that equals the average wage sum that is 
used in the experience rating system. In this context, we evaluate the degree of experience rating – i.e., the 
share of DI costs – that applies to employers with one worker that enters into DI. 
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Figure 3: Share of employers with private insurers per size category (balanced 
panel; 2007 and 2011) 

 

 
Figure 4: Scatterplot of sectoral averages of annual DI inflow rates and sectoral 

share of employers with private insurance (2007-2011).  
Point observations weighted by number of employers per sector 
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Figure 5: Relative differences in DI inflow and DI enrolment of employers with 
private versus public insurance (as a percentage of DI enrolment rate with public 

insurance). Small employers (upper panel) and large employers (lower panel) 
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