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Abstract
One of the key elements in the planned pension reform in the Netherlands is to abol-
ish the implicit subsidy from younger to older workers inherent in pension schemes 
with age independent contribution and accrual rates. This paper investigates the 
impact of changes in contribution rates on wages, labor costs and labor supply using 
a rich administrative data set covering individual employees in the Netherlands for 
the period 2006–2012. With a panel-based approach and data on both marginal and 
average contribution rates we aim to provide insight into the mechanisms underly-
ing the incidence and labor supply (in hours) effects of pension contributions. For a 
two-year change in pension contributions we find that 70% of this change is passed 
on to the labor costs of employers, while 30% is passed on to the net wage of the 
employee. No significant effects are found for labor supply. At least in the short and 
medium run, our results seem at variance with the standard demand-and-supply 
model for the labor market, but are consistent with a bargaining model.
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1 Introduction

One of the key objectives of the planned pension reform in the Netherlands is to 
abolish the implicit subsidy from younger to older workers inherent in pension 
schemes with age independent contribution and accrual rates. This is regarded 
as a necessary step to make pensions more robust and future-proof in view of the 
aging population and increasing flexibility of labor markets. Since a similar pen-
sion accrual is cheaper as the time horizon is longer (due to discounting) this policy 
implies that younger workers tend to pay too much for their pension whereas older 
workers pay too little. This is not so much of a problem if one spends the whole 
career in the same job or sector, but with increasing mobility,1 this system tends to 
become more and more unfair and distortionary. Moreover, this system is in particu-
lar beneficial to workers with a steep career path, thus favoring the higher educated 
workers at the cost of lower educated workers. Abolishing this uniform contribution 
policy is therefore considered necessary to make the pension system more transpar-
ant and actuarially fair.2

The pension reform envisages the transition from the current defined benefit (DB) 
type of contract to more modern defined contribution (DC) contracts. Rather than 
building up pension entitlements (’defined benefits’) workers in the new contract 
will accumulate wealth in personal capital accounts; at retirement this wealth is con-
verted into a lifelong pension. Since DC contracts are actuarially fair by nature the 
implicit subsidy from younger to older workers will be automatically abolished in 
going from DB to DC contracts. For these new contracts it has been agreed that 
contributions rates will remain uniform across ages. As a consequence, accruals will 
tend to decrease by age in the new pension system.

This change of system, however, gives rise to a serious transition problem as an 
important group of workers who paid ’too much’ in the past will no longer be com-
pensated by paying ’too little’ during the rest of their working carreer. This in par-
ticular hurts workers in their mid ages, that is those around the 40 years of age. It 
has been agreed that these groups should be compensated during the transition by 
additional measures.

In determining how much workers of different age groups are affected by the 
transition to the new system—and may need to be compensated—we need insight 
in the incidence of the pension contributions and their impact on labor supply. For 
example, if net wages for each group are adjusted accordingly there would be less 
need for additional compensation measures.

Pension contributions are typically shared between employees and employers; on 
average employers pay for some 70 per cent of contributions, and employees 30 per 
cent, but this varies a lot across pension plans. In some plans employers take care 

1 This involves transitions to a different pension scheme as well as employee starting as a self-employed 
(i.e., outside the pension scheme), or vice versa.
2 See Lever et al. (2013), the advice of the Social Economic Council on the future of the pension system 
(SER 2019), and draft pension legislation (SZW 2020).
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of the full contribution (e.g. the banking sector), while in others contributions are 
entirely paid by the workers (e.g., self-employed professionals).

It should be noted that one cannot simply look at—the change in—statutory 
contribution rates for employers and employees. What matters is who in the end is 
affected by the change in contributions, that is the real economic incidence of pen-
sion contributions. With perfect markets the statutory division between employers 
and employees is irrelevant; this is called the Invariance of Incidence Proposition 
(IIP). The IIP assumes flexible wages, and equal salience of employer and employee 
contributions. There is growing evidence, however, that the real world is more com-
plex, and that behavioural effects and the institutional setting could play an impor-
tant role in how labor supply, labor cost and wages are affected by a change in social 
security contributions (see e.g., Saez et al. (2012); Lehmann et al. (2013); Alvaredo 
et al. (2017); Adam et al. (2019); Bozio et al. (2017)).

The transition is further complicated by the large diversity in pension plans. Due 
to the decentralized character of second pillar pensions in the Netherlands there is 
a large variety across sectors, companies and professional groups. In total, there 
were some 600 different pension plans during the observation period of our data, 
2006–2012. Due to consolidation this number has been reduced in the past decade to 
some 200 plans today.3 The majority of employees (89 per cent) are in DB type con-
tracts, but there is also a substantial group (11 per cent) having a DC plan. A special 
feature of existing DC plans is that employer contributions are ’progressive’, that is 
they increase with the age of the worker; the employee part of the contribution is 
uniform and independent of age. The progressive contribution rate reflects the aim 
of a uniform accrual in terms of pension benefits, similar to the DB schemes.

Then, also going from progressive employer contributions to uniform contribu-
tions in existing DC contracts, might affect incomes (including future pensions) of 
different age groups in this scheme. Furthermore, the labor market position may be 
influenced as well; lower employer contributions for older workers may strengthen 
their labor market position relative to younger workers (Knoef et al. 2020). There-
fore, even in a DC environment there could be a need for additional compensatory 
measures in the transition from the current to the new system. As an alternative, 
DC plans can opt to continue their schedule for existing participants. Notably, this 
exemption may trigger a different—voluntary—transition before the nationwide 
transition to the new pension scheme. Namely, a transition of a DB plan to a current 
DC plan including the age-increasing contribution rate. Then, final pension benefits 
of existing participants are not affected, but only in case both gross wages and the 
age-increasing pension contribution rates are unaffected by this transition. Again, it 
is the incidence of pension contributions that matters.

Unlike pure taxes, for social security contributions also the benefit side is rel-
evant. In theory, labor supply depends on the implicit tax, that is the contribution net 
of the implied benefit to the individual (Summers 1989; Gruber 1997; Ooghe et al. 
2003; Disney 2004). In the presence of imperfect markets, however, future pension 
benefits may not be perfect substitutes to straight wages (Blinder 1982). Indeed, 

3 Source: Dutch Central Bank, Table 8.17.
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there is ample evidence that employees are likely to perceive pension contributions 
as a net tax due to mental accounting, myopia, limited visibility, less tangibility or 
a limited understanding of the pension system (Iturbe-Ormaetxe 2015; Brinch et al. 
2017; Bozio et al. 2020; Luchak and Gunderson 2000; Dominitz et al. 2003).4 Lack 
of salience may be particularly relevant for Dutch DB pensions as the link between 
contributions and individual benefits is known to be obscured due to the opaqueness 
of the system. Since data on the benefits of second pillar pensions are not available 
for the Netherlands, this paper will concentrate entirely on the contribution side of 
pensions.5

In determining how workers of different age groups are affected by the pension 
reform it is important to obtain insight into mechanisms underlying the incidence of 
pension contributions. In this paper we estimate the impact of pension contribution 
rates on labor supply, labor cost and wages using a unique longitudinal administra-
tive dataset for the Netherlands in the period 2006–2012. We focus at the level of 
pension funds, and within pension funds at certain groups of workers.

In contrast with the large literature on taxable income,6 the literature on the 
response to payroll taxes and social security contributions (including pension con-
tributions) is relatively limited (Saez et al. 2012, 2019; Adam et al. 2019). This is 
remarkable as payroll taxes average at 21.6% of labor cost, while income taxes aver-
age at 13.1% of labor cost in OECD countries.7 The Dutch averages of 21.9% for 
payroll taxes (excluding pension contributions) and 14.5% for income taxes are not 
very different from the OECD averages. On top of this, a typical Dutch worker faces 
a marginal pension contribution rate of 22.5% in 2020. This percentage is among the 
highest worldwide.8

The empirical literature on the response of wages and labor supply to (payroll) 
taxes distinguishes two different approaches. One approach is to exploit discontinui-
ties in the payroll tax schedule and consider the cross-sectional distribution below 
and above the thresholds to identify the incidence. Examples include Kleven (2016), 
Alvaredo et  al. (2017), and, for a similar analysis for the Netherlands, Bosch and 
Micevska-Scharf (2017). The other approach is to exploit tax variation over time 
and across individuals in a panel framework. This was pioneered in the seminal 
paper by Gruber and Saez (2002) on the elasticity of US taxable income to income 
taxes. Lehmann et al. (2013) follow a similar approach to analyze the incidence of 
payroll taxes in France at a one-year horizon. Using the fact that payroll taxes in 
France are fully paid by employers whereas the income tax is paid by the employees, 
they can compare their impact to assess the role of statutory rates. Their finding that 

6 Examples include Feldstein (1995); Gruber and Saez (2002); Saez (2003); Blomquist and Selin (2010); 
Kleven and Schultz (2014).
7 OECD (2021), Taxing wages 2021, Table 1.2.
8 OECD Pensions at a Glance 2021, Table 8.1.

4 In a study for US school teachers, Fitzpatrick (2015) finds that employees only attach a value of 20 per 
cent to the corresponding increase in pension benefits.
5 Actually, calculating the value of pension rights at the individual level would have been very hard 
given the complex and largely implicit character of the Dutch DB contract. Moreover, the benefit side of 
pensions was fairly stable during the observation period considered in this paper.
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the payroll tax is fully on employers while the income tax is effectively borne by 
workers suggests that statutory rates have a dominant impact, at least in the short 
run. A plausible explanation is that gross wages (excluding employer payroll taxes) 
are sticky in France at this time horizon. A similar finding is reached by Adam et al. 
(2019) for the United Kingdom.

We follow Lehmann et al. (2013) and Adam et al. (2019) and apply a panel anal-
ysis to analyze the impact of—marginal and average— contribution rates on total 
labor cost (per worker), hourly labor cost, and hours worked (regular hours and 
overtime hours). In contrast to these studies, we focus on pension contributions and 
look at the impact on a two year horizon. As pension contribution rates differ by 
individual pension fund we can exploit three sources of variation in contribution 
rates, thus improving the identification of the model. First, contribution rates vary 
across pension funds. Second, workers with a different income within the same pen-
sion fund face a different contribution rate (in terms of their labor cost) due to non-
linearities (caps and floors) in the contribution rate schedule.9 Third, there is consid-
erable variation over time due to discretionary decisions on pension contributions by 
individual pension funds throughout our observation period. Finally, also the statu-
tory shares of pension contributions paid by employees and employers vary over 
time and across pension funds. All these sources of variation can help us to provide 
more insight into the incidence of pension contributions.

Our main findings are as follows. First, labor supply (hours per worker) is unre-
sponsive to both the marginal and average pension contribution rate. This may 
reflect inelastic preferences on working hours, or institutional barriers due to e.g. 
regulation on working hours. Second, the response of labor cost per worker to a 
change in average pension contribution rates is 70%; for the marginal rate no signifi-
cant effect is found. This is at variance with the standard demand and supply model 
of wages according to which marginal rates are expected to be decisive. Rather, it 
may lend support to bargaining models, or point to institutional rigidities.

It may be noted that the finding of a 70%–30% split in incidence between employ-
ers and employees happens to be similar to the average of the statutory rates. At first 
sight this may seem in line with Lehmann et  al. (2013) who explain their results 
by sticky gross wages. However, the distribution between employers’ and workers’ 
contributions varies substantially across pension funds. We tested for funds with dif-
ferent (changes in) employee and employer shares, and still find a similar coefficient 
( −0.7 ). This suggests that sticky wages—and therefore incidence according to statu-
tory rates—are less convincing as an explanation, at least for the case of the Nether-
lands. This seems to leave us with the bargaining model as the most likely explana-
tion of our results.

Our contribution to the literature is threefold. First, to our knowledge, we are the 
first to estimate the incidence of pension contributions in (quasi) mandatory funded 
pension schemes. Second, we provide insight into the role of labor market institu-
tions in determining wages at the decentralised level of companies or industries. 

9 Note that within-pension fund variation between workers of different employers is limited as wages 
and pension contributions are both determined in sector-wide agreements.



 N. Bosch et al.

1 3

Third, we contribute to the recent research on the differential effects of average and 
marginal tax rates on the incidence of social security contributions.

The paper is organized as follows. Section 2 describes the Dutch institutional set-
ting and our dataset. Section 3 briefly discusses the conceptual framework and rel-
evant literature. In Sect. 4 we present our empirical methodology. Estimation results 
are given in Sect. 5. Section 6 concludes.

2  Institutional Setting and Data

The Dutch pension system consits of three pillars with a flat-rate basic state old-age 
pension as the first pillar, quasi-mandatory labor-related pensions as second pillar, 
and voluntary individual pension saving as third pillar. Statistics Netherlands esti-
mates the relative size of the 2011 entitlements by pension pillar at 50% (first pillar), 
44% (second), and 6% (third) (Bruil et  al. 2015). The first pillar is financed on a 
Pay-As-You-Go basis, and the second and third pillar are funded. The Dutch second 
pillar is large by international standards. In total, accumulated savings in the Dutch 
second pillar scheme ranges up to over 200 per cent of GDP in 2020.10 Measured as 
a share of GDP it is among the highest worldwide. Our analysis concerns this large 
second pillar of labor-related or ’occupational’ pensions.

Pensions in the second pillar are organized at a decentral level along sectoral, 
occupational, or company lines resulting in a large diversity of pension plans and 
contribution schemes. Pensions are mandatory for most employers and employees 
due to collective labor agreements; more than 85% of the workers is covered by 
a second pillar pension scheme.11 Pension savings in the second (and up to some 
limit in the third pillar) are tax favored according to an EET (exempt-exempt-taxed) 
scheme: contributions are tax deductible whereas pension benefits are taxed accord-
ing to the income tax; accumulated pension wealth is exempted from the capital 
income tax.

Second pillar pensions can be of the defined benefit (DB) type or the defined con-
tribution (DC) type. About 94% of Dutch second pillar pension contributions is paid 
to a DB scheme12, in most cases a sector-wide pension fund. In DB schemes partici-
pants build up entitlements (’pension rights’) at an annual accrual rate of about 1.8 
per cent of the earned wage13 (in excess of the threshold), thus aiming at a pension 
of about 70% of the average wage rate throughout one’s career. Contributions are 
uniform across ages of workers, and usually shared between employers and employ-
ees. Since both the contribution rate and the acrual rate are uniform across ages, the 
system is not actuarially fair; for any positive discount rate young workers pay too 

11 Source: Statistics Netherlands.
12 Source: Dutch Central Bank.
13 Since 2015, the maximal accrual rate for the fiscal allowance is 1.875%.

10 Source: OECD Pension Statistics.
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much whereas older workers pay too little.14 The contribution rate is determined in 
consultation with (representatives of) employers and employees. Contribution rates 
may vary over time and between pension funds depending on the price of pension 
accruals—as determined by the interest rate, retirement age and life-expectancy—or 
in response to shocks to the funding ratios of pension funds.

DC schemes are mostly adopted by individual companies and some smaller sec-
tors. These pensions are managed by company pension funds or by insurance com-
panies. Participants’ contributions are accumulated in personal capital accounts and 
invested on financial markets. Employer contribution rates usually increase with the 
age of the participant.

Unfortunately, there is no central registration of the contribution schemes of indi-
vidual pension plans. For this research we therefore have constructed a new data 
set by carefully spelling out the pension contracts of individual pension schemes. 
For practical reasons, we restrict our data set to the 30 main pension funds. This 
also implies that our data set covers only DB type pensions; the landscape of DC 
schemes is too scattered to obtain a reliable data set with reasonable effort. This 
limitation should be kept in mind when interpreting our results.

Pension contributions are levied on the earned pensionable wage15 as far as it 
exceeds a certain lower threshold (in Dutch ‘franchise’). This threshold is usually 
close to the minimum wage and reflects the first pillar pension benefit to be expected 
for the future. Thresholds and caps are usually indexed with the inflation, but can 
occasionally also be adjusted by discretionary policies of pension funds.

Gross wages are determined by a collective bargaining process between repre-
sentatives of employers and employees. Most collective labor agreements have a 
contract term of about two years.16 Given this decentralised system of pensions and 
wage setting, there is a large variation across pension funds in labor costs, contri-
bution rates, accrual rates, and thresholds and caps, and their evolution over time 
(Fig. 1, 2 and Table A.1–A.5 in the online Appendix). Within pension funds, labor 
cost and hours worked vary among individuals (Fig.  3) leading to a large within 
pension fund variation too (Fig. 4). Together this allows us to identify responses in 
labor supply, wages and labor cost to changes in contribution rates with great preci-
sion. Shares of employer and employee contributions fluctuate as well, though with 
a smaller magnitude over time (Table A.9 in the online Appendix).

Due to the thresholds and caps on pensionable wages we can also identify the 
effects of marginal and average contribution rates, separately. Interestingly, for 

14 Apart from that, contribution rates can differ from actuarial fairness due to, e.g., temporary mark-ups 
to recover from low funding ratios, smoothing of contribution rates over time, or individual differences in 
life expectancy within pension funds.
15 The pensionable wage is the wage below some upper cap that differs between pension funds. Cur-
rently, the caps are maximized by a federal cap (114.866 euro for a fulltime worker in 2022), but this 
federal cap was only introduced after our sample period.
16 Evasion of pension contributions is very limited. Employees of non-paying firms have a legal lifelong 
right to claim a pension accrual at the pension fund, irrespective of the paid historic contribution. This 
ensures that there is an active policy of pension funds to search for employers who do not pay pension 
contributions for their employees.
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average contribution rates there is a difference between regular contractual hours 
and hours in overtime. This is due to the peculiarity that the thresholds and caps 
are linear in the number of contractual hours of an individual worker. This is differ-
ent for overtime work; these additional earnings do not affect the threshold and the 
cap. As a result, the average contribution rate of a worker is independent of his con-
tractual hours, while this average rate does change with overtime hours. In practice, 
only a minority of workers work in overtime, since labor supply of most workers is 
constrained by regular hours; our data set reports positive overtime hours for about 
one in seven workers. For the marginal contribution rate only depends on whether 
the current wage is between the lower cap and the upper case, for both contractual 
and overtime hours. In our basic model we focus on total hours, and we will test for 
regular and overtime hours separately, thereafter.

2.1  Data

We use a rich administrative dataset that contains detailed job-level and earnings 
variables for the entire working population. The data is on a monthly basis, starting 
in January 2006 and ending in December 2012.17 For each job and each month, we 
observe the number of days worked, hours worked (regular and overtime), and earn-
ings.18 Earnings are reported in full, and on forms directly filed by employers to the 
fiscal administration. The earnings variables can be considered reliable as the fiscal 
administration checks tax filings.

Unfortunately, pension contributions are missing in the administrative records. To 
fill this gap we have constructed a new data set on the contribution schemes from 
the pension funds’ annual reports focusing on the 30 largest pension funds. Our data 
covers about 80% of active participants in second pillar pension schemes.19 Then, 
merging the job-level data with the nation-wide registration database with per-
sonal records provides us with a very detailed labor market and socio-demographic 
information on individuals. Our analysis is based on a sample of wage earners born 
between 1957 and 1987 and aged between 21 and 55 years in our sample period. 
Older ages are excluded since early retirement schemes may affect the participation 
decision and hours worked. For each year, we only include individuals who worked 
the entire year and did not change job to another collective labor agreement in the 
last two years.

An individual with a change in status on the covariate having partner or the 
covariate having children, is dropped in the corresponding years. Other years of such 
individuals are included as we do not expect an effect on labor income. Descriptives 
statistics are in online Appendix A.

17 The datasets are accessed through a remote connection to non-public micro datasets of Statistics Neth-
erlands.
18 Monthly earnings are broken down into regular earnings and overtime earnings.
19 Source: Dutch Central Bank.
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3  Conceptual Framework and Literature

We analyse the impact of pension contributions on (hourly) labor cost, gross wages, 
net wages, and hours worked. Labor costs equal gross wages plus employer contri-
butions. For labor supply we focus on the hours decision; the participation decision 
(the extensive margin) falls beyond the scope of our analysis as we focus on indi-
viduals in the same job (or pension fund) during the entire observation period. We 

Fig. 1  Marginal pension contribution rate between threshold and cap (in thousands of euros) of several 
pension funds for fulltime employee, 2010

Fig. 2  Average pension contribution rates by gross wage (in thousands of euros) of several pension funds 
for fulltime employee, 2010
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also neglect behavioral responses other than the hours response. The taxable income 
literature points to the existence of such non-hours responses (Blomquist and Selin 
2010): individuals can increase productivity by supplying more effort without 
increasing the hours worked, and also there can be a shift from high taxed income 
to more tax favorable fringe benefits. In both cases the impact of a higher tax rate 
on effective labor supply may be overstated. We believe that these effects are fairly 
small compared to the decision on reported hours worked.

3.1  Standard Demand and Supply Model for Labor

According to the standard textbook model, in a perfect labor market the incidence of 
(payroll) taxes is fully determined by the wage elasticities of demand ( 𝜀D < 0 ) and 
supply ( 𝜀S > 0 ). This model assumes fully flexible wages and perfect information on 
employer and employee taxes (including contribution rates). Consider Fig. 5 show-
ing the demand and supply schedule as a function of the net wage. In the absence 
of taxes (and pension contributions), the gross wage and labor cost would be equal 

Fig. 3  Individual variation, 2010

Fig. 4  Individual variation within ten large pension funds, change 2008–2010. In both boxplots, whiskers 
extend to include all data points within 1.5 interquartile range of the upper and lower quartile
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to the net wage. Now consider the impact of an increase in employee contributions 
or employer contributions. Both are regarded as a tax by the worker leading to an 
upward shift in the supply schedule in Fig. 5 and a new equilibrium with a higher 
hourly labor cost (w∕h)� , a lower volume of labor E′ and lower net net wages. The 
magnitude of the effects depends on the demand elasticity relative to the supply elas-
ticity. Net wages decrease by more if hourly labor costs increase less as the supply 
elasticity is lower (that is, a steeper supply curve in the graph). It is often assumed 
that the demand elasticity for labor is high relative to the supply elasticity so that 
the real burden of taxation is primarily on the workers (Saez et  al. 2019). Taking 
�S as the compensated supply elasticity a higher tax leads to a fall in net wages by 
�D∕(�S − �D) and a rise in labor cost by �S∕(�S − �D).

In this framework the division of tax rates between employers and workers is 
irrelevant. This ‘Invariance of Incidence Proposition’ (IIP) requires gross wages 
to be fully flexible: gross wages fall if the share of employer contributions rise, 
and they rise if the share of employee contributions are raised. Only if—by coin-
cidence—the split in tariffs is equal to the weights following from the elasticities 
then the actual incidence would be equal to the statutory incidence. A change in 
the pension contribution rate would then leave the gross wage unaffected. For the 
Netherlands, this would occur if the demand elasticity happens to be half of the sup-
ply elasticity; then the real incidence matches with the usual 2∕3 − 1∕3 division for 
employers and employees − in statutory rates.

Average wages are irrelevant for marginal decisions. This holds for the standard 
model, but also in a wider class of models that derive wages and labor supply from 
maximizing some objective function (see Lehmann et al. (2013) for a discussion). 
Average tax rates may, however, affect the equilibrium in a different manner, namely 
through the income effect on labor supply. Higher average tax rates then results in a 
larger supply of labor, leading to lower hourly wages and labor cost in equilibrium 
for any finite �D.

Fig. 5  Effect of an increase in 
the pension contribution rate 
on hourly labor costs. Notes: 
This figure shows the effect 
of an increase in the pension 
contribution rate on hourly labor 
costs following a standard labor 
demand and supply model
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3.2  Beyond the Standard Model

So far we have considered a homogenous market with one type of labor. In a more 
realistic setting with segmented markets the demand elasticities may vary accord-
ing to the circumstances, depending on how easily employers can substitute workers 
for another and how easily they can adjust their production capacity in response to 
changing labor cost. On the supply side we focus on the hours decision; this depends 
on the preferences of individual workers on working hours and the ease at which 
hours worked can be adjusted within their job. Here, the institutional characteristics 
of the labor market and the type of labor contracts may play a dominant role. To 
gain further insight, we consider both regular, contractual hours and overtime hours. 
For the latter, one may expect a higher elasticity than for regular hours.

In practice, average rates also prove important for the impact of social security 
contributions as shown in Adam et al. (2019) and Lehmann et al. (2013)), and also 
in our analysis. For this we need a different framework than the standard model. For 
example in a bargaining model employers and workers share the quasi-rents (‘sur-
plus’) according to their bargaining power. As the surplus depends on average taxes, 
there can be a direct effect on wages and labor cost as in the model of Kalai and 
Smorodinsky (1975)20

While in the bargaining framework average contribution rates could matter, there 
is still no role for the statutory split of contribution rates between employers and 
employees. There is growing evidence that such institutional factors can have an 
important impact, certainly in the shorter term. Several explanations are at hand 
here. First, taxes and in particular SSC rates may be less salient than presumed in 
theoretical models (Chetty 2009). There is evidence that the employer contribution 
tends to be less visible for workers than a contribution that is paid out of net wages 
(Iturbe-Ormaetxe 2015). Also, employers may consider the sum of SSC contribu-
tions as a burden for the company without assigning them to individual workers. 
Saez et al. (2019) suggest that also equity concerns may curb wage differentiation 
between (generations of) workers within a firm or sector. Other evidence suggests 
that gross wages may be sticky in the short and medium term (Lehmann et al. 2013; 
Adam et al. 2019). This may be due to e.g. frictions that make adjustments costly, 
periodical centralized wage bargaining, or the presence of strong labor unions that 
resist adjustment in wages. With sticky gross wages, SSC contributions will be dis-
tributed between employers and employees according to the statutory rates. In this 
paper we take an agnostic and explorative empirical approach just aiming to provide 
more insight into what effects are important in practice, and how these could be 
related to theory.

20 More so than the Nash bargaining model in which marginal tax rates are decisive for the incentive to 
bargain.
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4  Estimation Methodology

4.1  Model Specification

We estimate a panel-based first difference model for four different outcome vari-
ables. This is a standard approach in the elasticity of taxable income literature (Gru-
ber and Saez 2002; Lehmann et al. 2013; Weber 2014; Adam et al. 2019). Firstly, 
we estimate the elasticity of real labor cost w per worker to the marginal � and the 
average � net-of-tax rates (that is, 1 minus tax rate; we use ’tax rate’ also for SSC 
contributions here):

where w is the real labor cost of the individual employee i, in year t, and Δ is the 
two-year change between period t − 2 and t.21 The considered individuals are affili-
ated to the same pension fund in periods t − 2 , t − 1 and t.

A two-year difference Δ is also adopted in the baseline specification in Weber 
(2014). This delay of two years can be motivated by the delay from wage adjust-
ments in collective labor agreements. Then, each � coefficient in (1) is a combina-
tion of the one-year response in year t to changes in contribution rates starting in the 
years t − 1 and t, and the two-year response in year t to changes in contribution rates 
starting in year t − 1 . Responses to earlier changes in contribution rates are captured 
by the error term uit . Weber (2014) contains an in-depth analysis on the econometric 
issues in estimating Eq. (1). In our sensitivity analysis (online Appendix B), effects 
are not very different for one-year differences (which are studied in Lehmann et al. 
(2013)) and three-year differences (as in Gruber and Saez (2002) and Kleven and 
Schultz (2014)).

Equation (1) includes both the marginal net-of-tax rate � and the average net-of-
tax rate �̄� . The exogenous variables in Xi,t−2 include individual characteristics, pen-
sion fund dummies, year dummies, and a ten-piece linear spline of base-year labor 
cost f (logwi,t−2) and base-year labor cost growth g(log(wi,t−2) − log(wi,t−3)) (see 
Sect. 4.3). The error term uit can capture time-variation in omitted variables as well 
as unobserved heterogeneity across individuals. Similar to the standard approach 
in the tax literature (Gruber and Saez 2002), we obtain changes in net-of-tax rates 
by applying the pension scheme in year t on the inflated base-year gross wage: 
̂gwi,t−2 = gwi,t−2𝜋t−2𝜋t−1 with �t−i the average growth in gross wages gw between 

period t − i and t − i + 1.
Following Lehmann et al. (2013), we take the coefficient �� as representing the 

compensated elasticity. This elasticity is measured by assuming that the amount of 
taxes (and pension contributions) remains constant. The change in the average rate is 

(1)Δ logwit = 𝛼 + 𝛽𝜏Δ log 𝜏it + 𝛽𝜌Δ log �̄�it + 𝛾Xi,t−2 + uit,

21 Labor cost w includes certain fringe benefits—which are absent in regular gross wages—insofar the 
fringe benefits are included in the formal wage for social insurance (‘sv-loon’). In the baseline model, 
labor cost is exclusive of social security contributions which were very stable throughout our sample 
period.
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measured such that the initial labor cost w is compensated for the effects of changes 
in the tax rate schedule; this is indicated by the upper bar above �.

Our second estimation involves the elasticities of the real hourly labor cost 
w̄ = w∕h for worker i,

In the absence of behavioral responses in effort (without supplying more hours), the 
coefficients on the net-of-tax rate in (2) reflect the incidence of pension contribu-
tions in hourly labor cost. Coefficients close to zero indicate that the burden is on 
workers, whereas coefficients close to one indicate incidence on employers.

Thirdly, we can estimate the elasticities of hours worked,

The estimates for the elasticities �� and �� in (3) refer to the behavioral effect in 
terms of the hours response. In the basic model we estimate this equation for total 
hours. Afterwards, we will repeat this estimation for regular hours and overtime 
hours separately.

Finally, we study the separate effects of employee rates ( �e and 𝜌e ) and employer 
rates ( �r and 𝜌r ) by splitting the explanatory variables in (1),

The employee net-of-rate is measured with respect to the gross wage. The employer 
net-of-rate we measure with respect to labor cost w. This transformation ensures that 
the net wage simply equals the product �e�rw.

In the baseline model, individuals are weighted by the inverse of the correspond-
ing pension fund size as measured by the number of participants in that year. This 
is important because the largest pension funds are much larger than the other pen-
sion funds (Table A.6). If we were to apply equal weighting, our estimates would 
be strongly tilted towards the largest pension funds and we would lose a large part 
of the variation between different pension funds. As a sensitivity test, we perform 
unweighted regressions.

We use robust standard errors that adjust for heteroskedasticity and cluster stand-
ard errors by pension fund since individuals within the same pension fund tend to 
face similar shocks to pension contributions and labor cost.

A possible concern is that exogenous factors changed substantially during our 
sample period, thereby affecting our estimates. However, social security contribu-
tions were very stable throughout our sample period. For instance, the first pillar 
contribution rate was stable at a flat 17.9% of gross income. Individuals were enti-
tled from age 65 onwards on a flat pension benefit of the first pillar pension.

4.2  Potential Endogeneity of Pension Contributions

A causal interpretation of the pension contribution rates is only valid in our esti-
mation equations if the change in contribution rates ( Δ log � and Δ log �̄� ) is 

(2)Δ log
(
w̄it

)
= 𝛼 + 𝛽𝜏Δ log 𝜏it + 𝛽𝜌Δ log �̄�it + 𝛾Xi,t−2 + uit.

(3)Δ log hit = 𝛼 + 𝛽𝜏Δ log 𝜏it + 𝛽𝜌Δ log �̄�it + 𝛾Xi,t−2 + uit.

(4)
Δ logwit = 𝛼 + 𝛽𝜏eΔ log 𝜏e

it
+ 𝛽𝜏rΔ log 𝜏r

it
+ 𝛽𝜌eΔ log �̄�e

it
+ 𝛽𝜌rΔ log �̄�r

it
+ 𝛾Xi,t−2 + uit.
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uncorrelated with the error term u. However, several sources of endogeneity can 
result in a nonzero correlation.

First, there could be omitted variables such as pension fund characteristics and 
macro-economic shocks that simultaneously affect labor cost and contribution rates. 
To correct for this, we include pension fund dummies22 and year dummies as exog-
enous variables in Xi,t−2 . Year dummies can capture fluctuations in macroeconomic 
conditions due to e.g., stock market returns, changes in discount rates, and infla-
tion rates. Still, time-varying characteristics of pension funds are a source of varia-
tion. One way to correct for this is to include interacted pension fund and year dum-
mies. Unfortunately, this would also take away relevant variation caused by pension 
contributions. Second, because of nonlinearities in the pension contribution system 
(Fig. 2), there could be reverse causality. The lower threshold for gross wages on 
pension contributions implies that the marginal contribution rate can change with 
income and thus with labor cost. To resolve this issue, we instrument the change 
in the marginal contribution rate ( Δ� ) by a prediction of this rate. The prediction 
is based on the inflated base year’s gross wage, i.e., ̂gwi,t−2 = gwi,t−2𝜋t−2𝜋t−1.23 Let 
Cit(w) denote the pension contribution rate that corresponds to labor cost w of indi-
vidual i in year t. An instrument for the marginal net-of-contribution rate is

Using (5), we instrument the two-year change in the marginal net-of-pension contri-
bution rate,

In the baseline model we drop all observations with labor cost above 50,000 euro. 
The predicted change in marginal rates is often zero if labor cost exceed 50,000 euro 
(Fig. 1 and Table A.3). As a consequence, the dependence of labor cost on contribu-
tion rates is differnt above the cap, if existent (Fig. 2).

Notice that the average net-of-contribution rate � is already included as a pre-
dicted rate in (1)–(4) to ensure that the effect on � is a compensated elasticity (see 
Sect. 4.1).

4.3  Changes in Labor Cost Unrelated to Pension Contributions

Another methodological concern relates to mean reversion. An unexpected low 
income in period t − 2 is more likely to be followed by a higher income in period 
t. This is problematic in estimating Eq. (1), since base-year income wi,t−2 (and thus 
Δwi,t ) is then correlated with the error term uit . A related concern is an exogenous 

(5)𝜏it = 1 −
𝜕

𝜕w
Cit(ŵi,t−2).

(6)Δ log 𝜏it = log 𝜏it − log 𝜏i,t−2.

23 A similar approach is in Auten and Carroll (1999); Gruber and Saez (2002); Kopczuk (2005); Saez 
et al. (2012); Lehmann et al. (2013). Serial correlation in wage growth may indicate that a greater num-
ber of lags is required for the instruments (Weber 2014).

22 An alternative to pension fund dummies is to include funding ratios. Unfortunately, data on funding 
ratios is not available for the entire sample period.
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change in labor cost unrelated to pension contributions and taxes. For instance, tech-
nological progress might affect labor cost per worker if it favors high-skilled work-
ers compared to low-skilled workers. This can shift the wage distribution.

Including a function of base-year income might control for both methodological 
concerns. This function can be linear (Auten and Carroll 1999) or more complicated 
such as a flexible 10-piece spline (Gruber and Saez 2002). Nonetheless, the source 
of the two types of methodological concerns differs which calls for different correc-
tions. This motivates us to follow Kopczuk (2005) and Kleven and Schultz (2014) 
who use two ten-piece linear splines, one spline based on base year growth rates 
log(wi,t−2∕wi,t−3) to control for mean reversion, and another spline based on base 
year levels log(wi,t−2) to control for shifts in the wage distribution. Notice that the 
additional lag term in the growth spline disables a year of dependent observations in 
the regression.

5  Estimation Results

5.1  Preliminary Evidence at Pension Fund Level

Figure 6 depicts the two-year log change in labor cost ( Δ log(w) ) and in the average 
net-of-tax rate for pension contributions ( Δ log(�) ). As a preliminary result for Eq. 
(1), a linear trend line across the full set of points has a slope coefficient of −1.13. 
This estimate is not significantly different from minus one, since the corresponding 
standard error equals 0.18. Thus, it indicates that labor costs per worker change with 
the pension contribution. The pension funds at banks are potential outliers with a 
pronounced impact on the slope coefficient (Table A.9).24 Dropping the banks from 
the sample yields a similar slope coefficient of −1.05 with standard error 0.29. This 
is a rough indication that the employers bear the major share of changes in pension 
contributions in these years.

The preliminary results are at the pension fund level. It does not exploit within 
pension fund variation (Figure A.1), nor does it allow for pension fund-specific 
effects in (1). For instance, certain participants may face a larger increase in wage 
rates than others within the same pension fund. In addition, pension funds might 
adopt different policies in pension contribution rates and also the wage growth can 
differ between different sectors. This illustrates that the (implicit) assumption of a 
pension fund-independent intercept in Fig. 6 can be violated. The full analysis with 
individual employee data in Sect. 5.2 resolves the issues.

24 In Fig. 6, the maximal value of Cook’s distance is at most 0.27, due to the observation of ABN Amro 
2010–2012. Although this maximal value seems reassuring, Cook’s distance measure pertains to indi-
vidual observations rather than a specific group of observations.



1 3

The Incidence of Pension Contributions: A Panel Based Analysis…

5.2  Main Results

The first-stage results using tax changes at the individual level as explanatory vari-
ables can be found in Table A.10. The coefficient is significant and positive (0.432) 
and the instrument is not weak (F-test statistic is 244.7).

Table  1 documents the estimation results for Eq. (1) with total labor cost per 
worker as the dependent variable. Six different specifications are reported. Column 
(1) is the baseline specification. Full results are given in Table A.11 in the online 
Appendix. Column (2) differs from the baseline by omitting the weighting of par-
ticipants according to the pension fund size. In column (3), participants of the public 
sector fund ABP are excluded to account for the fact that political factors may affect 
their contribution rates, accrual rates, and the employee-employer incidence differ-
ently for a public sector pension fund than a private sector pension fund. Likewise, 
the results without the banking sector can differ from other sectors (column (4)): 
pension funds in the banking sector tend to charge higher and more volatile contri-
bution rates (Table A.9 and Fig. 6). Moreover, employee contributions tend to be 
low, or even absent. Column (5) shows the impact when including incomes above 
50K, which exceed the cap on pensionable wages in a substantial number of cases 
(Table A.3). Column (6) reports the results with additional noise from social secu-
rity contributions.

The results prove very robust.25 The coefficient of the marginal net-of-tax rate 
( �� ) is small and insignificant in all specifications in Table  1. The coefficient for 
the average net-of-tax rate ( �� ) is negative and significant, and robust over all 

Fig. 6  Two year log-change average net-of-tax rate � and two year log-change labor cost w. Annual 
changes at pension fund level. Red squares correspond to the three pension funds of banks, blue dots are 
from non-banks. Sample period 2006–2012

25 The estimated residuals exhibit in none of the estimates significant positive serial correlation at a two-
year lag.
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specifications. It indicates that labor costs react by about 70% of a change in aver-
age pension contribution rates. With the exception of the somewhat more negative 
coefficient in column (5), the elasticity �� differs in each specification significantly 
from minus one at the 10% level. This suggests that a smaller, yet significant, part of 
about 30% is paid by employees by means of a lower net wage.

The employer’s share of 70% is high compared to what is usually found on the 
basis of plausible demand and supply elasticities (cf. Melguizo and González-
Páramo (2013)). The fact that average net-of-tax rates have a significant and nega-
tive effect means that employers face a non-negligible incidence. This concurs with 
the standard model discussed in Sect.  3.1 assuming that demand elasticity is suf-
ficiently high, which seems plausible in our case. That marginal rates are not signifi-
cant is also at variance with the standard demand and supply model.

Interestingly, the 70–30% split between employers and workers is close to the 
average statutory incidence of 69%. At first sight, this may suggest that the statutory 
incidence determines the economic incidence and that gross wages are sticky. How-
ever, the result also remains when the statutory employer-employee shares deviate 
substantially from a 70–30% split, e.g., in the banking sector. Dropping the banking 
sector (column (4)) does not give a lower value for the employer share. The same 
split could well be due to the relative power of employers and workers in the bar-
gaining game (see Sect. 3.2). In fact, this bargaining may also be the underlying fac-
tor under the statutory split.

To gain more insight in the underlying mechanism we can decompose the 
impact on total labor cost per worker into the effect on hourly labor cost and on 
the number of hours worked per worker. Table 2 presents the effects on hourly 

Table 1  Labor cost

Each specification is based on Eq. (1) as a 2SLS regression with (i) two-year changes, (ii) the labor cost 
as the dependent variable, (iii) the marginal pension contribution rate instrumented by the two-year 
lagged predicted rate, (iv) both year and pension fund dummies included in X

t−2 , and (v) gender, age, 
marital status and having children are individual-specific control variates X

t−2 . Income controls are ten-
piece linear splines of level and annual change of log labor cost. Robust standard errors (in parentheses) 
are clustered at the pension fund level. ***Significant at the 1% level

(1) (2) (3) (4) (5) (6)

Marginal rate �� −0.025 0.065 −0.03 −0.022 0.003 0.014
(0.035) (0.063) (0.035) (0.037) (0.062) (0.041)

Average rate �� −0.669*** −0.703*** −0.668*** −0.627*** −0.795*** −0.608***
(0.182) (0.179) (0.182) (0.234) (0.164) (0.181)

R
2 (%) 16.3 15.5 16.4 15.8 16.0 15.8

First-stage F (%) 245 243 245 512 85 245
Observations 3,319,343 3,319,343 2,176,345 3,229,304 3,719,184 3,319,343
Weighted by fund size yes No yes yes yes yes
Include public sector yes yes No yes yes yes
Include fin. employees yes yes yes No yes yes
Labor cost cap 50K yes yes yes yes No yes
Excl. ssc yes yes yes yes yes No
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labor cost. The results are largely the same as for total labor cost. The effect of 
the marginal net-of-tax is again insignificant; for the average rate the coefficient 
turns out to be slightly more negative ( −0.8 ) than for total labor cost. Thus, a 
1%-point increase in pension contributions increases hourly labor cost by about 
0.8%. This similarity in result for total and hourly labor cost concurs with the 
insignificant effects found for labor supply, both for the marginal and average 
rates (Table  3). The low supply elasticity (as measured on the intensive mar-
gin) may have to do with (i) preferences, (ii) institutional barriers for individual 
workers to adjust hours worked, or (iii) non-salience of pension contributions 
(Brinch et al. 2017).

The absence of a labor supply response is inconsistent with the standard demand 
and supply model. Even, if only a minority of workers with positive overtime hours 
would react to the marginal pension contribute rate one would expect a positive 
impact on labor supply. For bargaining type of models the labor response is not 
essential to the model; here the tax is shared between employers and workers, irre-
spective of labor demand and supply responses.

5.2.1  Regular and Overtime Hours

The above results for labor supply remain the same if we look at contractual (regu-
lar) hours and overtime hours separately. For overtime hours the usual effects are 
expected for marginal, and average net-of-tax rates. In contrast, for contractual hours 
both average and marginal rates collapse as the thresholds (and caps, if existent) 

Table 2  Hourly labor cost

All specifications are based on Eq. (2) as a 2SLS regression with (i) two-year changes, (ii) the hourly 
labor cost as the dependent variable, (iii) the marginal pension contribution rate is instrumented by the 
two-year lagged predicted rate, (iv) both year and pension fund dummies are included, and (v) gender, 
age, marital status and having children are individual-specific control variates. Additional controls are 
ten-piece linear splines of level and annual change of log hourly labor cost. Robust standard errors (in 
parentheses) are clustered at the pension fund level. *Significant at the 10% level, **significant at the 5% 
level, ***significant at the 1% level

(1) (2) (3) (4) (5) (6)

Marginal rate �� 0.023 0.099* 0.019 0.028 0.025 0.06
(0.040) (0.054) (0.040) (0.041) (0.056) (0.046)

Average rate �� −0.842*** −0.72*** −0.841*** −0.673*** −0.847*** −0.775***
(0.182) (0.194) (0.180) (0.275) (0.152) (0.187)

R
2 (%) 33.6 29.5 33.8 32.8 32.5 33.3

Observations 3,319,342 3,319,342 2,176,344 3,229,303 3,719,183 3,319,342
Weighted by fund size Yes No Yes Yes Yes Yes
Include public sector Yes Yes No Yes Yes Yes
Include fin. employees Yes Yes Yes No Yes Yes
Labor cost cap 50K Yes Yes Yes Yes No Yes
Excl. ssc Yes Yes Yes Yes Yes No
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vary proportionally with contractual hours worked. For both types of working hours 
we find insignificant labor supply responses. (Tables 4 and 5). The mostly insignifi-
cant elasticities are similar to our findings with aggregate hours worked (Table 3).

Table 3  Hours worked

All specifications are based on Eq. (3) as a 2SLS regression with (i) two-year changes, (ii) the hours 
as the dependent variable, (iii) the marginal pension contribution rate is instrumented by the two-year 
lagged predicted rate, (iv) both year and pension fund dummies are included, and (v) gender, age, marital 
status and having children are individual-specific control variates. Additional controls are ten-piece linear 
splines of level and annual change of hours. Robust standard errors (in parentheses) are clustered at the 
pension fund level. *Significant at the 10% level, **significant at the 5% level, ***significant at the 1% 
level

(1) (2) (3) (4) (5)

Marginal rate �� 0.008 0.067 0.008 0.01 0.034
(0.025) (0.052) (0.025) (0.029) (0.030)

Average rate �� 0.009 −0.292 0.01 −0.141 −0.055
(0.074) (0.209) (0.073) (0.131) (0.049)

R
2 (%) 11.0 11.1 11.1 11.4 11.3

Observations 3,319,342 3,319,342 2,176,344 3,229,303 3,719,183
Weighted by fund size Yes No Yes Yes Yes
Include public sector Yes Yes No Yes Yes
Include fin. employees Yes Yes Yes No Yes
Labor cost cap 50K Yes Yes Yes Yes No

Table 4  Regular hours

Each specification is based on Eq. (3) as a 2SLS regression with (i) two-year changes, (ii) overtime hours 
as the dependent variable, (iii) the marginal pension contribution rate instrumented by the two-year 
lagged predicted rate, (iv) pension fund and year dummies included in X

t−2 , and (v) gender, age, marital 
status and having children are individual-specific control variates X

t−2 . Additional controls are ten-piece 
linear splines of level and annual change of log overtime hours. Robust standard errors (in parenthe-
ses) are clustered at the pension fund level. *Significant at the 10% level, **Significant at the 5% level, 
***Significant at the 1% level

(1) (2) (3) (4) (5)

Marginal rate �� 0.023 0.087 0.024 0.029 0.041
(0.026) (0.058) (0.026) (0.034) (0.030)

Average rate �� −0.035 −0.371 −0.033 −0.211 −0.100∗

(0.084) (0.240) (0.082) (0.144) (0.055)
R
2 12.0% 11.8% 12.1% 12.4% 12.3%

Observations 3,360,277 3,360,277 2,202,902 3,269,540 3,765,357
Weighted by fund size Yes No Yes Yes Yes
Include public sector Yes Yes No Yes Yes
Include fin. employees Yes Yes Yes No Yes
Labor cost cap 50K Yes Yes Yes Yes No
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5.2.2  Separating Employer and Employee Pension Contribution Rates

Further insight into the role of statutory rates can be found by separately testing for 
the impacts of employer and employee contribution rates. According to the Invari-
ance of Incidence Proposition (IIP) the statutory split of the pension contributions 
into employer and employee shares is irrelevant for the (long-run) economic inci-
dence. We attempt to study this using the variation in pension contributions paid 
by employees and employers in our data. The results of separating employee and 
employer pension contribution rates (Eq. (4)) are presented in Table 6.

The insignificant results for marginal rates and significantly negative results for 
average rates are in line with our previous findings. However, the fact that labor 
costs respond stronger to employee rates than to employer rates ( |𝛽𝜌e| > |𝛽𝜌r| ) is 
fairly counter-intuitive. Either one would expect similar results for both rates accord-
ing to the Invariance of Incidence Proposition (IIP), or stronger effects of employer 
rates than worker rates if wages would be sticky. One possible explanation could be 
that employee rates are more salient than employer rates (Iturbe-Ormaetxe 2015). 
However, although this may seem plausible, it cannot explain the size of the coef-
ficients which are found to be significantly larger than 1 in absolute terms.

Although standard errors of our results in Table 6 are large, we suggest the fol-
lowing three technical explanations for this finding. First, one may question whether 
there is enough variation between employer and employee contribution rates. As the 
correlation matrix shows (Table A.12), employer and employee rates are correlated 
(0.4). This commonality hampers identification of separate effects.

Second, contribution rates show an increasing trend in our sample (Tables A.8 
and A.5). This may have an upward effect on |��e| if workers are particularly keen to 
be compensated for increases in employee rates. Notice that the year fixed effects in 

Table 5  Overtime hours

Each specification is based on Eq. (3) as a 2SLS regression with (i) two-year changes, (ii) the labor cost 
as the dependent variable, (iii) the marginal pension contribution rate instrumented by the two-year 
lagged predicted rate, (iv) pension fund and year dummies included in X

t−2 , and (v) gender, age, mari-
tal status and having children are individual-specific control variates X

t−2 . Income controls are ten-piece 
linear splines of level and annual change of log labor cost. Robust standard errors (in parentheses) are 
clustered at the pension fund level. ***Significant at the 1% level

(1) (2) (3) (4) (5)

Marginal rate �� −0.327 0.120 −0.354 −0.287 −0.207
(0.283) (0.358) (0.282) (0.286) (0.298)

Average rate �� 1.253 1.707 1.128 2.528∗ 1.752
(1.454) (2.612) (1.418) (1.416) (1.409)

R
2 24.4% 24.1% 24.5% 24.4% 23.8%

Observations 585,839 585,839 442,406 581,523 624,694
Weighted by fund size Yes No Yes Yes Yes
Include public sector Yes Yes No Yes Yes
Include fin. employees Yes Yes Yes No Yes
Labor cost cap 50K Yes Yes Yes Yes No
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Eq. (4) will pick up the general trend, not the specific trend for employee contribu-
tion rates.

Table 6  Labor cost: isolating employer and employee rates

All specifications are based on Eq. (4) as a 2SLS regression with (i) two-year changes, (ii) labor cost 
as the dependent variable, (iii) the marginal pension contribution rate is instrumented by the two-year 
lagged predicted rate, (iv) both year and pension fund dummies are included, and (v) gender, age, marital 
status and having children are individual-specific control variates. Income controls are ten-piece linear 
splines of level and annual change of log labor cost. Robust standard errors (in parentheses) are clustered 
at the pension fund level. *Significant at the 10% level, **significant at the 5% level, ***significant at the 
1% level

(1) (2) (3) (4) (5) (6)

Marginal ee rate ��e −0.078 0.215 −0.079 −0.535 −0.138 −0.076
(0.190) (0.305) (0.188) (0.507) (0.226) (0.194)

Marginal er rate ��r −0.021 −0.025 −0.028 0.457 0.097 0.05
(0.178) (0.199) (0.176) (0.485) (0.130) (0.180)

Average rate ��e −1.668*** −1.661*** −1.671*** −0.927 −1.959** −1.404**
(0.614) (0.590) (0.613) (0.743) (0.921) (0.605)

Average rate ��r −0.367 −0.379 −0.363 −0.802 −0.601*** −0.385*
(0.233) (0.268) (0.235) (0.585) (0.242) (0.222)

R
2 (%) 9.1 16.3 43.6 14.2 15.9 15.9

Observations 3,319,343 3,319,343 2,176,345 3,229,304 3,719,184 3,319,343
Weighted by fund size Yes No Yes Yes Yes Yes
Include public sector Yes Yes No Yes Yes Yes
Include fin. employ. Yes Yes Yes No Yes Yes
Labor cost cap 50K (2006) Yes Yes Yes Yes No Yes
Excl. ssc Yes Yes Yes Yes Yes No

Table 7  Labor cost: different subgroups

The table shows the results (Eq. 1) for subgroups.
Column (1)–(4) splits the sample according to the relative (change in) employee-employer shares. Col-
umn (1) is for individuals in pension funds with high �e

�r
 (above the median), column (2) for individuals in 

pension funds with low �e
�r

 (below the median), column (3) for high Δ �e

�r
 (above the median) and column 

(4) for low Δ �e

�r
 (below the median)

(1) (2) (3) (4)
High �e∕�r Low �e∕�r High Δ�e∕�r Low Δ�e∕�r

Marginal rate �� 0.001 0.019 −0.039 0.062
(0.045) (0.070) (0.036) (0.057)

Average rate �� −0.528 −0.725*** −0.611*** −0.956***
(0.408) (0.247) (0.216) (0.221)

R
2 (%) 16.4 16.6 15.3 18.7

Observations 1,671,564 1,576,681 1,671,564 1,576,681
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Third, the variance of average employee rates is about half of the variance for 
the average employer rate. Also the statutory rates for employees are about half of 
those for employers (Table A.9). This concurs with the 70–30% economic incidence 
(employer-employee) found in our analysis. The combination of a strong correlation 
and small changes in employee rates can inflate the coefficients of the average net-
of-pension employee rate and the corresponding standard error. To gain more insight 
in this explanation, we run sensitivity tests based on different ratios of employer and 
employee rates (Table 7).

In Table 7 we separate our main sample into subsamples based on either the ratio 
of the employee-employer pension contribution rate in the base year, or on the two 
year change in the employee-employer share. Interestingly, we find that the coeffi-
cient of average net-of-tax contribution rate is not significantly different from −0.7 
even though the statutory splits in the subgroups differ from 70–30%. The labor 
costs of pension funds with a high �e

�r
 are more sensitive to the pension contributions. 

Since the difference in incidence between pension funds with high and low �e
�r

 is 
insignificant, we conjecture that bargaining power underlying the 70–30% split is 
the dominant driver. Within the group of pension funds with a high employee share, 
the average net-of-rate coefficient is not significantly different from zero and one. 
This might be caused by a lack of variation in average net-of-rates between and 
within pension funds with high employee shares.

Additional robustness checks are presented in online Appendix B. Our main find-
ing of a 70–30% split for changes in the average rate is robust for (i) considering 
one-year or three-year differences instead of two-year differences, (ii) omitting the 
growth spline or income spline, (iii) considering young workers, old workers, men 
or women separately, or (iv) omitting time variation or within pension fund varia-
tion as a source of variation. Notably, the variation between pension funds appears a 
crucial driver for the average 70–30% split as this split is not obtained for any of the 
considered large single pension funds in our sample (Table B.7).

6  Conclusion

The pension reform in the Netherlands will abolish the implicit subsidy from 
younger to older workers due to the uniform contribution policy in current DB pen-
sions. This gives rise to a serious transition problem as a substantial group of—
mainly older – workers will suffer a loss in pensions when going from the DB pen-
sions to actuarially fair DC pensions. Additionally, there is a problem with current 
DC schemes too, as progressive contributions that rise with age are going to be 
replaced by flat, age-independent rates. Our study aims to shed light on the labor 
market impact of these changes in contribution policies by considering the incidence 
of contribution rates. This in turn determines the effects on labor supply, labor cost 
and wages. Insight into these effects is important to assess the labor market effects 
of a change in the contribution schedule.
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Using a large administrative dataset for the Netherlands we identify the short to 
medium run impact of marginal and average contribution rates as well as employer 
and the employee shares in contributions following a similar panel approach 
as Lehmann et  al. (2013) and Adam et  al. (2019). Since we also observe hours 
worked—unlike Lehmann et al. (2013), but like Adam et al. (2019)—we can sepa-
rate the effect on labor cost into the effects on hourly labor cost and hours worked. 
This helps us to provide more insight into the incidence of pension contributions 
and its underlying behavioral effects.

Our main findings are as follows. First, there is no discernable response in labor 
supply (in hours, contractual as well as overtime) by individual workers to changes 
in pension contributions. Second, we find little effect of the marginal contribution 
rates on wages. Third, average contribution rates do have a significant impact on 
labor cost: changes in average pension contributions are on average for 70% passed 
through onto employers; workers take only 30% of the burden. Consequently, a 
1%-point change in the average pension contribution rate results in a 0.8% change in 
hourly labor cost, close to the 0.7% change in labor cost. Fourth, when distinguish-
ing employee and employer rates marginal rates are again insignificant while aver-
age rates have a strong effect. For the size of the latter coefficients we find however 
unsatisfactory results, in particular that labor costs are more sensitive to employee 
rates than to employer rates which is not very intuitive. This finding should be 
treated with caution as it can be the result of a methodological artefact.

A limitation of our analysis concerns the absence of the benefit side of pensions. 
For our results, we believe this is less of a problem as previous literature indicates 
that workers tend to perceive the benefit of pension contributions as fairly small. 
This holds particularly true for existing DB plans.

Furthermore, our analysis is restricted to the traditional DB plans. Although, 
these plans are by far dominant in the Netherlands—taking a share of 90% of all 
pensions—it would be interesting to investigate also the smaller group of existing 
DC plans too. In the transition towards the new pension system these plans offer a 
special problem as progressive employer contributions will have to be replaced by 
age-independent, flat rates, at least for new entrants in such pension funds. Never-
theless, even though these DC pensions fall outside the scope of our empirical anal-
ysis some important lessons can be drawn from our results for the larger DB pension 
plans. On the basis of our results it can be expected that also for the DC plans the 
standard demand-and-supply model has limited explanatory power, at least in the 
short and medium term. Institutional factors and collective bargaining mechanisms 
appear to play a significant role in the responses to changing pension contributions. 
Also, responses in labor supply (hours) can be expected to be limited.

Our finding of a 70 per cent incidence on employers is high compared to what 
is predicted by the standard demand and supply model given the absence of a labor 
supply response. It is also high compared to older research on incidence; in a meta-
analyse Melguizo and González-Páramo (2013) conclude that between 60 to 90 per 
cent of the burden of a labor tax is borne by the employee rather than the employer. 
Interestingly, the result of a 70–30% split in the burden of taxation matches very 
well with the statutory division in employer and employee contribution rates. At 
first sight, this may seem to support earlier findings on sticky wages by Lehmann 
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et al. (2013) and Adam et al. (2019). However, when testing for funds with deviating 
statutory splits this result proves not robust. For example, also for the banking sec-
tor we find a similar 70–30% split in incidence whereas employers take 100% of the 
statutory rates.

This is not to say that the standard demand and supply model is irrelevant to the 
incidence of pension contributions, all together. Due to several kinds of institutional 
and informational barriers adjustments in wages and labor may take more time than 
considered in our estimation period. Over a longer time horizon it is well possible 
that the more fundamental factors underlying demand and supply of labor become 
decisive for the incidence of taxes and social security contributions relative to insti-
tutional rigidities and habits that may dominate in the short term. Future research 
may shed more light into these highly relevant issues.
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