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Motivation (1)

• We are considering the

Replacement rate =
Ret income

Work income

• What does a replacement rate tell? 

The financial well-being of people in retirement. The 
effectiveness of a pension system to replace 
earnings in retirement.



Motivation (2)

• In what kind of retirement scenarios do we 
consider the rep. rate? 

Early and late retirement where we differentiate
between full and partial retirement:

– Full ret. at each age from 60 to 70

– Partial ret. at each age from 60 to 65, 
where the duration of partial ret. is 5 years.



Motivation (3)

• Early abrupt retirement
– Still common: the effective retirement age is about 63.
– Coming back for demanding occupations 

• Late abrupt retirement
– Increase in the state pension age
– Deferral of state pension rights (proposed law)  

• (Early or late) partial retirement
– May keep people employed 

• between the effective and legal ret. ages (62-66) 
• beyond the official age of retirement (65)

– May avoid loss of cognitive skills (Rohwedder and Willis, 2010)
– Strong interest (Kantarcı et al., 2008, 2010, 2017) 



Motivation (4)



Motivation (5)

Source: LISS Internet panel 2017



Motivation (6)

• Why do we study the Dutch Pension system?

– Majority of the Dutch retirees receive an OP that 
is of the DB type. 

– Everybody in the NL receives the full SP (who 
never lived abroad)

This is a fairly homogenous pension system which 
allows a systematic analysis of retirement income 
over a large population of individuals with 
otherwise heterogeneous characteristics



Motivation (7)

• In the literature

– rep. rates are typically based on projections, or

– rep. rates in partial ret. are not clear.



Institutional setting (1)

We study the Dutch …

• occupational pension sys. (PGGM, second biggest fund)
• state pension sys. 
• tax system

… to calculate

• net work income, OP income, SP income
• net replacement rates
• sensitivity of the net replacement rates to earnings, service length, 

domestic situation

… using data on the pension rights of the clients of PGGM.



Ins. setting (2)

The Dutch OP system

• Employees pay premiums to the
OP fund according to: 
FTE * PR * (PI - SPO)

• Employees accrue OP rights acc. to:
PA(65) = NY * FTE * AR * (PI - SPO) 
= 40 * 1 * 2.05% * (30,000 - 10,500)

• OP rights are actuarially adjusted in 
early and late retirement with 
actuarial factors 

Occupational pension premiums

Premium type SPO (€)

Employer Employee

OP OP/NP 14.910 6.390 10,500

OP ANW 0.075 0.225 10,500

OP AAOP 0.300 0.100 18,200

OP VUT/FPU 1.450 2.250 -

Premium rate (%)

Source: Stichting Pensioenfonds ABP (2010a).

Retirement age Actuarial factor

Occupational pension scheme

60 0.724

61 0.770

62 0.819

63 0.874

64 0.934

65 1.000

66 1.074

67 1.155

68 1.246

69 1.347

70 1.461



Institutional setting (3)

The Dutch OP system
Full retirement at age 65

Age 65…  (FR) 70 … (FR)

Accrued rights PA(65)      PA(65)

Claim at 65 PA(65) PA(65)

Actuarially adjust at 65 0 0

Defer to 70 0 0

Actuarially adjust at 70 0

Accrue btw 65-69 and adjust at 70   0 



Institutional setting (4)

The Dutch OP system
Full retirement at age 70

Age 65 – 69 (W) 70 … (FR)

Accrued rights PA(65) PA(70)

Claim at 65 0 0

Actuarially adjust at 65 0 0

Defer to 70 PA(65) PA(65)

Actuarially adjust at 70 PA(65) * (AF(70) – 1)

Accrue btw 65-69 and adjust at 70   PA(65-69) * AF(70) 



Institutional setting (5)

The Dutch OP system
Partial retirement at age 65, full retirement at age 70

Age 65 – 69 (PR) 70 … (FR)

Accrued rights PA(65)  PA(70)  

Claim at 65 0.5 * PA(65) 0.5 * PA(65) 

Actuarially adjust at 65 0 0 

Defer to 70 0.5 * PA(65) 0.5 * PA(65) 

Actuarially adjust at 70 0.5 * PA(65) * (AF(70) – 1)

Accrue btw 65-69 and adjust at 70   0.5 * PA(65-69) * AF(70) 



Ins. setting (6)

The Dutch SP system

• Employees pay premiums to SP fund 
through national insurance 
contributions in the income tax

• Employees accrue SP rights according to: 
PA(65) = NY * AR * PB = 50 * 2.00% * 9282

• Draft law put forward in 2008 allows 
delaying the SP. SP rights are actuarially 
increased according to the formula: 
FTE * PA(65) * (AF(65+NY) – 1)

Retirement age Actuarial factor

State pension scheme

60 -

61 -

62 -

63 -

64 -

65 1.000

66 1.056

67 1.118

68 1.189

69 1.268

70 1.360

Bracket Annual wage (€)  Premium type

< Age 65 ≥ Age 65

AOW 17.90 −

ANW 1.10 1.10

AWBZ 12.15 12.15

Wage 2.30 2.30

1 0-18,218 Total 33.45 15.55

AOW 17.90 −

ANW 1.10 1.10

AWBZ 12.15 12.15

Wage 10.80 10.80

2 18,219 - 32,738 Total 41.95 24.05

Tax brackets and tax rates for wage tax and national insurance premiums

Premium rate (%)



Institutional setting (7)

The Dutch SP system
Full retirement at age 65

Age 65…  (FR) 70 … (FR)

Accrued rights PA(65)      PA(65)

Claim at 65 PA(65) PA(65)

Actuarially adjust at 65 0 0

Defer to 70 0 0

Actuarially adjust at 70 0

Accrue btw 65-69 and adjust at 70   0 



Institutional setting (8)

The Dutch SP system
Full retirement at age 70

Age 65 – 69 (W) 70 … (FR)

Accrued rights PA(65) PA(70)

Claim at 65 0 0

Actuarially adjust at 65 0 0

Defer to 70 PA(65) PA(65)

Actuarially adjust at 70 PA(65) * (AF(70) – 1)

Accrue btw 65-69 and adjust at 70   0



Institutional setting (9)

The Dutch SP system
Partial retirement at age 65, full retirement at age 70

Age 65 – 69 (PR) 70 … (FR)

Accrued rights PA(65)  PA(70)  

Claim at 65 0.5 * PA(65) 0.5 * PA(65) 

Actuarially adjust at 65 0 0 

Defer to 70 0.5 * PA(65) 0.5 * PA(65) 

Actuarially adjust at 70 0.5 * PA(65) * (AF(70) – 1)

Accrue btw 65-69 and adjust at 70   0



Institutional setting (10)

The Dutch tax system – progressive taxation

Bracket Annual wage (€)  Premium type

< Age 65 ≥ Age 65

AOW 17.90 −

ANW 1.10 1.10

AWBZ 12.15 12.15

Wage 2.30 2.30

1 0-18,218 Total 33.45 15.55

AOW 17.90 −

ANW 1.10 1.10

AWBZ 12.15 12.15

Wage 10.80 10.80

2 18,219 - 32,738 Total 41.95 24.05

AOW 17.90 17.90

ANW 1.10 1.10

AWBZ 12.15 12.15

Wage 10.80 10.85

3 32,739 - 54,367 Total 42 42

Tax brackets and tax rates for wage tax and national insurance premiums

Premium rate (%)



Institutional setting (11)

The Dutch tax system – Tax credits

General tax credit
Employed person’s tax credit
Employed person’s tax credit reduction
Elderly person’s tax credit
Elderly single person’s tax credit
Single parent’s tax credit
Single parent’s supplementary tax credit
Combination tax credit
Work bonus



Institutional setting (12)

The Dutch tax system
• Health insurance premiums

• Health insurance premiums compensations
Domestic situation Total income €  Amount €

Single ≤ 33,743 1,262 − (527 + 0.05 ∗ (TI − 19,528))

With partner ≤ 50,000 2,524 − (976 + 0.05 ∗ (TI − 19,528))

Premium type Premium rate

Flat-rate HI single € 1,262

Flat-rate HI with partner € 2,524

Income-related HI work income 7.05%

Income-related HI OP 4.95%

Income-related HI SP 7.05%



Institutional setting (13)

Calculation of the net income

     Gross income

−   OP premiums

−   Tax

+   Tax credits

−   Income-related HI premium work income

−   Income-related HI premium OP

−   Income-related HI premium SP

+   Income-related HI premium work income compensation

−   Flat-rate HI premium

+   Flat-rate HI premium compensation

=   Net income

Source: Belastingdienst (2010a) and authors’ calculation.



OP income analysis

Age 62 – 66 (PR) 67 … (FR)

Accrued rights PA(62)  PA(67)  

Claim at 62 0.5 * PA(62) 0.5 * PA(62) 

Actuarially adjust at 62 0.5 * PA(62) *  (AF(62) – 1) 0.5 * PA(62) *  (AF(62) – 1)

Defer to 67 0.5 * PA(62) 0.5 * PA(62) 

Actuarially adjust at 67 0.5 * PA(62) * (AF(67) – 1)

Accrue btw 62-66 and adjust at 67   0.5 * PA(62-66) * AF(67)



SP income analysis (1)

Lifetime financial impact of deferring the SP

Age 65-70 70

Duration (years) 5 13.5 (LE for men)

SP Delay Claim

State pension Loss Gain

Tax paid on SP         Gain Loss

Elderly person’s tax credit     Gain Loss

IR HI premium on SP     Gain Loss

FR HI premium compensation Gain Loss



SP income analysis (2)

Lifetime financial impact of deferring the SP

Notes: Amounts in euros. The table assumes that the beneficiary never worked and 
therefore never received work income or built up occupational pension.

Number of Domestic situation

years of

deferral

With a partner Single

2 16.47 (for men at 67) -348 -482

3 15.71 (68) -243 -335

4 14.96 (69) 104 168

5 14.23 (70) 775 1136

2 19.55 (for wom. at 67) 2,100 3,033

3 18.73 (68) 3,587 5,159

4 17.91 (69) 5,426 7,803

5 17.10 (70) 7,709 11,084

Life expectancy



SP income analysis (3)

Actuarial increase in SP vs. in OP

Source: The actuarial factors of the OP scheme are obtained from Stichting Pensioenfonds ABP (2010b).  
The actuarial factors of the SP scheme are authors’ calculation according Ministerie van Sociale Zaken en Werkgelegenheid (2008). 

Retirement age Actuarial factor

Occupational pension scheme State pension scheme

60 0.724 -

61 0.770 -

62 0.819 -

63 0.874 -

64 0.934 -

65 1.000 1.000

66 1.074 1.056

67 1.155 1.118

68 1.246 1.189

69 1.347 1.268

70 1.461 1.360



SP income analysis (4)



Realized gross rep. rate at 65 (1)



Gross and net rep. rates in abrupt
retirement scenarios (2)

Predicted average gross (left panel) and net (right panel) replacement rates in 
retirement scenarios where agents retire full-time at given ages from 60 to 70. 
Replacement rates are predicted based on the accrued pension rights of actual agents 
retiring full-time at any age from 60 to 70 with 35+ years of pension accumulation at 65.



Gross and net rep. rates in partial
retirement scenarios (3)

Predicted average gross (left panel) and net (right panel) replacement rates in 
retirement scenarios where agents retire part-time from their full-time job for a period 
of five years at given ages from 60 to 65. During partial retirement agents work 50 
percent of the hours they work in their full-time job, and claim 50 percent of their 
accrued pension rights.



Income smoothing with partial 
retirement (4)



Risk of falling below 70% (5)

Fractions of individuals with a net rep. rate below the min. target rep. rate when they 
retire full-time and part-time for a duration of 5 years at given ages from 60 to 65. 



Risk of falling below 70% at age 70 (6)

Fraction of individuals with a net rep. rate below the min. target rep. rate at age 70 when 
individuals retire full-time and part-time (with different numbers of years spent in part-time 
work) at given ages from 60 to 65. 



Risk of falling below 70% by num. 
of accrual years (7)

Fraction of individuals with a net rep. rate below the minimum target rep. rate at age 70 
when individuals retire full-time and part-time (with different numbers of years spent in 
part-time work) at given ages from 60 to 65. Replacement rates are predicted based on the 
accrued pension rights of actual individuals retiring full-time at any age from 60 to 70 with 
at least 35 years (left panel) and with at least 25 and at most 34 years (right panel) of 
pension accumulation by age 65. 



Risk of falling below 70% by marital 
status (8)

Fractions of individuals with a rep. rate below the min. target rep. rate at age 70 when 
individuals retire full-time and part-time (with different numbers of years spent in part-time 
work) at given ages from 60 to 65, for singles (left panel) and for those with a partner (right 
panel). 



Risk of falling below 70% by 
earnings groups (9)

Fractions of individuals with a replacement rate below the minimum target rep. rate at age 
70 when individuals retire full-time and part-time (with different numbers of years spent in 
part-time work) at given ages from 60 to 65 by earnings groups €15,000–35,000 (left panel) 
and €55,000–65,000 (right panel). Earnings represent the wage income in the last full-time 
job before (partial) retirement.



Conclusions and policy implications

• Partial retirement results in a much smoother income path, 
especially in the case of early retirement.

• Partial retirement helps to individualize the retirement 
income, especially before the legal retirement age.

• Large heterogeneity across groups with different 

– numbers of years in service

– marital statuses

– earnings levels

• Partial retirement reduces the risk of falling below the target 
replacement rate.


