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The TNO and The Hague  Centre for Strategic Studies (HCSS) 
programme Strategy & Change analyzes global trends in a 
dynamic world affecting the foundations of our security, 
welfare and well being. 

The programme attempts to answer the critical question: 
what are the policies and strategies that must be developed 
to effectively anticipate on these emerging challenges? 

Strategy & Change provides both a better understanding 
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summAry

summAry

in Dutch society, a situation of ‘double societal aging’ exists: an increasing 

proportion of the population is becoming retired, whilst average life 

expectancy is increasing. This can lead to an undesirable situation for public 

finances, because health care costs and the government’s contribution to 

AOW (the Dutch general seniority law, Algemene Ouderdoms Wet) as a 

proportion of gross domestic product (GDP) could further increase.

The challenges posed by an aging population are highly complex and 

surrounded by deep uncertainties, such as developments in labor 

productivity and the thereto linked GDP, life expectancy, the proportion of 

the population that lives unhealthily, and the health care demand of older 

people. The result of this is a wide array of future scenarios for the financial 

sustainability of the Dutch social model.

The methodology Exploratory System Dynamics Modeling and Analysis 

(ESDMA) generates thousands of plausible scenarios in order to explore 

the uncertain effects of complex future issues. Within these scenarios, 

undesirable situations and their causes are identified. Then, policies that 

can mitigate these undesirable situations are tested for their robustness 

across the range of uncertainties, i.e. over all of the scenarios.

This study demonstrates that health care costs and the government’s 

contribution to AOW as a portion of GDP can lead to highly undesirable 

situations. The key trends that contribute to this are:

The main factors that lead to unaffordable situations with regard to the 

costs of aging are:

A declining or unchanged level of labor productivity in the Dutch • 

workforce: The future labor productivity determines the GDP of the 

future. if GDP falls or remains unchanged by such a trend in labor 
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productivity, then the sum of health care costs and the government’s 

contribution of AOW will soon lead to highly undesirable levels relative 

to GDP.

Strong growth in the costs of (long-term) care as a share of GDP• : Older 

people in the final stages of life account for the largest share of long-

term care. As the share of older people in the total population increases, 

the cost of providing long-term care will rise faster than GDP.

An increase in unhealthy behavior• : Unhealthy behavior, such as smoking, 

alcohol consumption, and unhealthy eating habits and inactivity, increase 

the risk of diseases. As a result, unhealthy life expectancy increases and 

overall life expectancy decreases. The first two effects are particularly 

important in increasing the costs of care.

Low levels of labor participation of older people• : Although the average 

age at which older people stop working is increasing, many older workers 

stop working several years before the pensionable retirement age. This 

results in a decline of the total labor force, which, in the case of labor 

shortage, will lead to a decrease in GDP.

A further increase in life expectancy• : Due to improved care and a healthier 

lifestyle, life expectancy may further increase. This leads to an increase in 

state pension (AOW) payments, resulting in an increase in the 

government’s contribution to AOW.

A number of policy options can be introduced to achieve affordable aging. 

This study demonstrates that no policy option reduces costs sufficiently to 

keep the cost of aging at a sustainable level across all scenarios. Therefore, 

a combination of measures should be implemented that together will result 

in a sustainable situation, regardless of which scenario ultimately manifests 

itself. This robust set of measures and strategies should take into account 

the following:

The most important strategy to maintain the affordability of societal • 

aging is to increase the labor productivity of the Dutch workforce. This 

will lead to the increase in GDP that is sufficient to absorb the increasing 

costs of aging.

increasing the retirement age mainly has an impact on the affordability • 

of the state pension (AOW). Therefore, it is important to link the 

retirement age to life expectancy, as proposed in the pension agreement 

of 2011 and the Dutch stability programme of 2012. in cases where life 
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expectancy strongly increases or decreases, these proposals are 

inadequate. On several points these can, therefore, be improved to ensure 

greater sustainability of public finances:

1  The retirement age should be raised by more than 1 year every 5 

years; so, the current proposed increases in the retirement age are 

insufficient in the short and medium term.

2  The delay between the decision to raise the retirement age and the 

introduction of the increase (as proposed in the stability programme 

and pension agreement respectively), is too large to respond 

adequately to developing changes. 

3  life expectancy in the current proposals is always assessed at 65, 

even if the retirement age has increased. Adjusting this assessment 

to the life expectancy at the existing retirement age for the proposed 

increase makes the calculation simpler and more accurate.

4  The government’s strategy should also take into account the 

possibility that life expectancy decreases in the next 50 years.

The efficacy of increasing the retirement age is greatest when combined • 

with measures that increase employment of older workers and reduce 

part-time work by older people.

Increasing productivity in long-term care•  is important to maintain its 

affordability. This has the additional effect that the potential labor 

shortages in health care as a result of the aging population will be smaller 

than without these measures. indeed, higher productivity means that 

fewer people are needed to do the increased amount of work.

Finally, a major reason for the escalation of the costs of societal aging is 

the exponential growth of healthcare costs towards the end of life. This 

development will in time undoubtedly lead to emotionally-charged 

discussions of medical ethics and the purpose and meaningfulness of 

treatment and its consequences for individuals and society. At this point 

the focus of both medical and long-term care will shift from longevity (long 

life) to quality of life (human dignity). From the perspective of costs, this 

question is not urgent. Right now is, therefore, a good time to discuss in 

detail the medical-ethical side of shorter treatment of terminally ill patients, 

and to take the outcome of this discussion into account in decision 

making.
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1  introduction

in many developed societies, especially Japan and Western European 

countries, two demographic trends can be observed. First, the percentage 

of older people in society is increasing. This is referred to as societal aging. 

Furthermore, the life expectancy of these older people is increasing. 

Combined, these two trends are sometimes referred to as ‘double societal 

aging’. These developments will put significant pressure on healthcare 

budgets and lead to increased pension costs.

Societal aging combines several important and deeply uncertain1 elements. 

Deep uncertainty exists when analysts do not know, or the parties to a 

decision cannot agree on:

1 The appropriate conceptual models that describe the relationships 

among the key driving forces that will shape the long-term future;

2 The probability distributions used to represent uncertainty about key 

variables and parameters in the mathematical representations of these 

conceptual models, and/or;

3 How to value the desirability of alternative outcomes.2

Examples of uncertainties surrounding societal aging are the current and 

future composition of the population, the development of gross domestic 

product (GDP), the development of labor productivity, the productivity in 

curative and long-term care, developments regarding unhealthy behavior 

(e.g. smoking, drinking, and unhealthy eating habits), and the development 

of unemployment.

it is important to gain insight into the consequences of these uncertainties 

for the sustainability of the costs of aging, in particular the total health care 

costs and the required government contribution to the Dutch state 

retirement pension (AOW),3 both as part of the (also uncertain) GDP. This 
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also includes a study of the effects of the current proposed increases in the 

retirement age and other policy options, both for government and industry. 

For a brief explanation of the Dutch pension system, see Box i.

box i brief explAnAtion of dutch pension 
system
 

The Netherlands has a pension system consisting of three pillars:4

1 A basic pension for each person over 65 (AOW);

2 A supplementary pension via the employer;

3 individual pension schemes.

 

Together these pillars determine the amount of pension that a person 

receives after reaching the pension age. The system is characterized by 

collectivism, risk sharing, and efficient implementation.

The first pillar – the basic state pension (AOW) – is financed from 

contributions and from the general funds of the government. This ‘pay-

as-you-go’ system entails that the working population pays for the costs 

of the retirement of those aged 65+. These costs are levied through 

contributions on wages or benefits. in 2011 this premium amounted to 

17.9%. The portion of the retirement benefits that cannot be covered via 

these premiums alone are funded from general funds. This government 

contribution to AOW is the type of pension funding considered in this 

study.

The second and third pillars are privately organized employers’ pensions 

and private savings. Compared to other countries, the Dutch basic state 

pension constitutes a limited part of total retirement income. The largest 

part of retirement income comes from the supplementary pension via 

employers. These supplementary pensions are arrangements agreed 

upon by the industry, professional associations, and businesses. More 

than 8.5 million people have a pension or pension benefits. Their total 

pension assets amounted to €745 billion in 2007.5
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Supplementary pension is primarily a matter for employers and 

employees. Many companies have a pension plan that is linked to the 

employment contract of the employee. The employer usually pays most 

of the premium for this supplementary pension. The subsequent pension 

payment is in fact deferred pay for the employee. The employer must levy 

pension contributions and transfer these premiums to a pension provider. 

The Netherlands has no mandatory pension obligations. The social 

partners are free to agree to a pension arrangement in their employment 

relationships. The government makes a pension plan compulsory for an 

entire industry or profession if there is sufficient support.

if there are no collective arrangements and there is no compulsory 

requirement for participation in an industry-wide pension fund, it is up 

to the employer whether or not to include a pension arrangement. if 

a plan is agreed, then this scheme must meet the requirements of the 

Pensions Act. More than 90% of employers have a pension arrangement 

for employees. in most cases this refers to an arrangement with a an 

industry-wide pension mandated by collective arrangements. in other 

cases it concerns a private company or a private pension scheme 

administered by an insurer.

The third pillar consists of individual pension schemes covered by 

capital. The self-employed, who cannot usually participate in a second 

pillar pension scheme, are designated entirely to the third pillar. in this 

way people can build additional pension through fiscal subsidy with an 

insurer, for example via life annuity, life insurance or since January 2008 

via a bank (bank savings).

For this purpose, a fixed monthly or annual premium or a lump sum (single 

premium) is paid. later, the insurer or bank pays out the annuity. This may 

be for a certain period or for life. Employees can thus supplement their 

pensions. This can be to repair a pension gap (e.g. if the person came to 

the Netherlands late in his career, through a job in another country) or 

for early retirement. People can also put aside money through savings, 

investment, or by building capital via their homes.
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To obtain this insight, an Exploratory System Dynamics Modeling & Analysis 

(ESDMA) study has been performed.6 ESDMA is a combination of the 

quantitative modeling technique System Dynamics (SD)7 and the 

computational Exploratory Modeling & Analysis (EMA) methodology.8 

ESDMA is currently under development at the Technical University Delft9. 

it enables the exploration of dynamic developments in complex systems 

with deep uncertainties, such as the aging problem in Dutch society.

Precise predictions are not possible given the nature of deep uncertainties. 

Each generated (dynamic) future scenario in this study, therefore, 

represents a future that will occur if all assumptions and future trends of 

this scenario come true. Policy options that do not yield undesirable effects 

in these future scenarios are considered ‘robust’. in this report, therefore, 

various policies are independently and jointly tested for their robustness 

across all scenarios. A brief explanation about the use of ESDMA for this 

report can be found in Box ii.

There are several advantages to the use of this approach. Compared with 

more qualitative methods, ESDMA makes it possible to examine behavior 

that is not obvious but may be a consequence of the interaction of various 

uncertainties. There are two advantages compared with traditional 

quantitative research methods. First, this approach makes it possible to 

examine the effects of uncertainties for which the probability distribution is 

unknown. Second, no expectation is created about the future: because of 

the presence of deep uncertainties, it is clear from the outset that there are 

several possible futures, whereby it cannot be said how likely it is that one 

of these scenarios will take place.

This report is primarily concerned with the affordability of societal aging. 

To be able to make statements about this both the costs of care and the 

required government contribution to the state pension (AOW) – both as a 

portion of GDP – are taken into consideration. Combining these two values 

creates a picture of the overall affordability of aging.

it is important to develop and test policy options to prevent a situation 

from arising where the costs of societal aging become unaffordable. The 

effectiveness of the policy options can vary greatly among the scenarios. in 

this study, the options are, therefore, tested across all scenarios that have 
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been generated on the basis of the present (deep) uncertainties. 

Furthermore this approach considers how robust the policy is in the 

uncertain future. As such, this study offers starting points for the possible 

problems that societal aging brings, as well as solutions.

introduction

box ii  explorAtory modeling & AnAlysis
In combInatIon wIth SyStem DynamIcS (eSDma)

Financial and other consequences of societal aging are closely connected 

to combinations of different developments, which are themselves 

uncertain. An ESDMA approach emphasizes deep uncertainty, the 

exploration of the ‘space’ of future scenarios that this creates, and the 

effectiveness of various policies in mitigating undesirable futures. To 

map these dynamics and uncertainties, a System Dynamics model has 

been made as a scenario generator for EMA.10 This box briefly describes 

how this methodology is applied and how its results are presented in the 

images.

The uncertainties increase the ‘space’ of possible outcomes, such as 

population size or GDP. To explore the impact of such deep uncertainty, a 

large number (1000) of runs are performed with the model. Each outcome 

is a graph over time relating to one outcome indicator for one specification 

of the uncertainties. For example, for the outcome indicator ‘Dutch 

population’ the runs lead to the set of outcomes shown in Figure 1.

Most of the runs produce results that fall within a bandwidth that is to 

be expected and are also considered by other studies (such as by the 

CBS, Central Bureau of Statistics), see Figure 2. With the ESDMA 

approach the point is however to further analyze specifically those runs 

in an undesirable range (see Box iii). This report does not focus on a 

‘most likely’ future scenario, but rather on scenarios where the costs of 

societal aging become unaffordable. The policies discussed in this report 

therefore aim to prevent such a situation from occurring. This is also the 

essence of robust measures: measures that prevent undesirable effects, 

regardless of the future, without causing negative side effects.
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Figure 1: All the runs in the ensemble For the Dutch populAtion 

to 2060 without immigrAtion.

Figure 2: The ensemble for The DuTch populaTion To 2060 wiTh The cbs 

forecasTs over The same perioD .11 The Differences beTween The resulTs can 

be explaineD by noT incluDing The effecTs of migraTion in This sTuDy.
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2  unAffordAble societAl 
Aging

The affordability of aging is determined by several factors that together 

constitute a balance. This balance consists on the one hand of the 

development of the cost of care and government contribution to AOW, and 

on the other hand the level of GDP. A rise in healthcare costs or an increase 

in the proportion of the population drawing a state pension (AOW) will 

have a negative impact on the affordability of aging. Meanwhile, an increase 

in GDP improves affordability. in order to make the limits of sustainability 

for public finances explicit, Table 1 below defines somewhat abstract 

categories of desirability, which are further explained in Box iii.

in the figures in this report the boundaries between the desired, sustainable 

and undesirable categories are indicated by green and orange dashed lines 

respectively, while the limit of public expenditure is shown with a red dotted 

line. The graphs are truncated at the boundary of GDP. in the figures 

percentages are shown as fractions, whereby for example 0.1 is equal to 

10% and 1.0 to 100%.

tAble 1: VAlues For the costs oF Aging As pArt oF gDp AnD AFForDAbility.

RelatIve coStS SocIetal agIng affoRDabIlIty

≤ 10% Affordable, but not realistic

> 10%, ≤ 25% Affordable

> 25%, ≤ 50% Undesired; potentially unaffordable

Approximately 50% Unaffordable; limit of public expenditure

100% Unaffordable; limit of GDP
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box iii  limits in stAte funding
explanatIon of the affoRDabIlIty bounDaRIeS foR the 

RelatIve coStS of agIng

abSolute lImItS

The affordability boundaries in Table 1 indicate different levels at which 

the costs of aging can develop. The Dutch economy and society will not 

be able to bear every cost level. For example, the current limit of public 

expenditure is approximately 50% of GDP (a political choice),12 whereas 

100% is equivalent to the entire GDP. Simply put, it is impossible for our 

society to spend more than 100% of GDP on health care and pensions. 

The actual limit is probably much lower, given that, for example, food, 

housing, education, and culture also account for a large proportion of 

public expenditure. Since most of the costs of aging are collectively 

funded, this is also a clear boundary. Expenditure on health care and 

government funding of the state pension above 50% of GDP is, thus, 

effectively impossible from a contemporary perspective.

otheR DeSIRabIlIty lImItS

The question that remains is within which limits expenditure on aging-

related costs as a proportion of GDP find themselves, and the desirability 

of such a situation. in recent years, public spending on health care has 

grown faster than economic growth. in the long-term, this will lead to an 

undesirable situation for public finances, because the cost of care will 

supplant other government expenditure (much like a cuckoo’s egg). it is 

therefore important to establish sustainable limits within which health 

care costs as a proportion of GDP should remain.

This report is based on three cost levels. First, a scenario in which care 

costs decrease relative to current costs is viewed as highly desirable. A 

situation where the costs increase between 10% and 25% is regarded as 

acceptable, as the costs then remain comparable with current levels. 

Cost increases of 25% to 50% of GDP will require that additional 

measures be implemented. it is advisable to determine an acceptable 

limit for the costs of societal aging (as part of GDP) before the issue 

becomes acute and unaffordable.
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2.1 Government contribution to AoW
Since the Dutch tax reform in 2001, premiums for the state pension (AOW) 

no longer provide full coverage. The principle reason for this is that the tax 

credits in ‘tax box 1’*1are also deducted from the AOW premiums, thus 

leaving the actual income from the premiums considerably lower. Hence, 

since 2001 a government contribution to AOW exists.13 As a part of GDP, 

this grant is currently not very high (less than 1% in 2008).14 This can 

significantly increase however as a result of societal aging, although a 

decrease is also possible. Compared to the total AOW expenditure (Figure 

3) current government contributions cover approximately one-third of the 

cost. Figure 4 shows the limits within which the government contribution 

to AOW develops in the model study. The affordability boundaries as 

defined in Table 1 are also displayed as dashed lines in the figures.

*    The Dutch tax system is split into three so-called 'boxes' each related to three 

different types of taxable income. Each box has its own rules and rates and your 

income or assets will be taxed in one, two or possibly all three of these boxes.  

Box 1 concerns income from work and the value of your principal residence; Box 2 

concerns income from a substantial business interest; Box 3 concerns savings and 

investments.

Figure 3: possible DeVelopments oF totAl 

Aow expenDiture As pArt oF gDp.

Figure 4: possible DeVelopments oF 

goVernment contribution to Aow As  

pArt oF gDp.
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Given that AOW premiums are limited and only paid for by the workforce, a 

greater proportion of pensioners will result in an increased share of the 

government’s contribution to AOW as a proportion of total AOW 

expenditure. in the worst case scenario, this government share will reach 

four-fifths of total expenditures by 2060, as represented by the upper line 

in the shaded area in the figures.

in the ensemble of the model study the government contribution to AOW 

as a proportion of GDP shows a large spread. in fact, the value for this 

indicator can end up in the untenable area above the limit of public 

spending (50% of GDP). The main reason for the increased government 

contribution to AOW reaching the undesirable or impossible region is a 

further increase in life expectancy and decreasing or constant labor 

productivity.

2.2 HeAltH expenditure And Gdp
Another frequently mentioned consequence of aging is that healthcare 

costs will rise. The amount of health expenditures as a percentage of GDP 

in 2009 was 14.7%.15 Figure 5 displays the total spread of ESDMA outcomes 

for this indicator up to 2060.

Figure 5: heAlth expenDiture As A proportion oF gDp.

The figure clearly shows that the cost of care as part of GDP may increase 

considerably in the coming decades. in the worst cases, the health care 

costs rise above the limit of public expenditure or GDP and become 
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untenable. in reality, it is obviously not possible that the costs of care 

exceed GDP or maximum public expenditure. The graphs are truncated at 

100% of GDP to emphasize the impossibility of values beyond this level. in 

the simulation model, this impossibility is not explicitly built in, because 

doing so would implicitly incorporate the system’s responses, which are in 

fact policy options. These high, ‘impossible’ values exceeding 100% of GDP 

thus represent the impossibility to not solve this problem.

Values in the clearly unaffordable region (Table 1 and Box iii), with values 

above 50% or even 100% of GDP, are mainly caused by a number of specific, 

deeply uncertain trends. The most important uncertainty is future Dutch 

labor productivity. in all situations with a calculated value for health 

spending exceeding GDP, there is a decrease in labor productivity. A 

constant level of labor productivity often leads to situations in which health 

care spending exceeds public spending. The development of unhealthy 

behaviors, such as smoking, drinking, unhealthy eating habits, and inactivity, 

also play an important role in this. These lead to higher health care costs 

and a shorter healthy life. As such they have a negative impact on the 

sustainability of health care expenditure. Finally, a low labor participation 

of older people has a negative impact on the desirability of the costs of 

aging, because of the negative effect that this factor has on the economy 

in times of labor shortage.

2.3 totAl cost of societAl AGinG
in the preceding sections, two aging indicators have been discussed that, 

at high values, may lead to an unaffordable situation. Because both 

indicators can be linked to the burden they impose on the GDP, it is also 

possible to add them to a potential total value for the costs of aging for 

each scenario. The size of this composite indicator for the ensemble is 

shown in Figure 6, which also includes the desirability boundaries as dashed 

lines (Table 1 and Box iii).

To ultimately reach an affordable total cost of aging, it is important that the 

boundaries of the ensemble of outcomes shown in Figure 6 remain below 

50% (0.5), and preferably lower. This figure also shows that scenarios exist 

in which government finances end up in the affordable domain. However, it 

is important to ensure that the other, more negative futures also remain 

within these acceptable limits. Therefore it is important to develop a robust 
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and adaptive policy that comes into operation when it is needed. The 

purpose of this policy is to keep all conceivable scenarios within desirable 

limits. Various policy options and strategies that can achieve this purpose 

will now be discussed.

 

Figure 6: totAl goVernment cost oF Aging populAtion As pArt oF gDp.
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3 AffordAble Aging

There are several possible strategies and measures to keep aging affordable. 

The most often heard is undoubtedly raising the retirement age to 67 years 

(and perhaps higher in the future), but more is certainly possible in this 

area. Therefore, policy options and strategies have been designed that may 

impact on the previously discussed indicators for the affordability of aging. 

These options are then tested over the entire ensemble of plausible futures, 

to see how they function under all simulated conditions. A summary 

explanation of all the tested policy options can be found in Box iV.

3.1 policy options
The designed policy options have an impact on several factors that are 

either often linked with the aging population, or related to factors that 

during the pilot study were found to have an influence on the degree of 

desirability of some aging indicators. An overview of the options tested in 

this study can be found in Table 2.
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tAble 2: policy options to counterAct the unDesireD eFFects oF DemogrAphic 

Aging. All policy options Are implementeD in the moDel From 2015, except For 

the retirement Age proposAls.

polIcy optIon goal

RETiREMENT AGE

Retirement age according to 

pension agreement 

in 2020 to 66 years, in 2025 to 67 years. 

Thereafter coupling with life expectancy 

according to the formula 

V = (l - 18.26) - (P - 65).16

Retirement age according to 

Dutch stability programme 2012

Between 2013 and 2019 the retirement age 

will gradually be raised to 66, and thereafter 

gradually to 67 by 2023. From 2024 onwards 

it is assumed that the increase will proceed as 

planned in the pension agreement, but with a 

delay of 10 years instead of 11 years.

Robust retirement age Periodically adjusted, adaptive retirement age 

at 85% of life expectancy

PREVENTiON OF UNHEAlTHy 

BEHAViOR

0,5%/year reduction in the proportion of the 

population with unhealthy habits

OPTiONS EMPlOyERS

Equalize age-preference employers 10%/year improvement in the relative age-

preference of employers

increase relative number of hours 

per older employee

2%/year reduction of portion not worked full 

time for workers over 45 years

increase labor participation 2%/year reduction in portion not in full 

employment for workers over 45 years

lABOR PRODUCTiViTy

increase productivity Dutch 

workforce

2%/year increase in average labor productivity 

relative to reference

increase productivity in curative 

care

2%/year increase of productivity in curative 

care compared to reference

increase productivity in long-term 

care

2%/year increase in productivity in long-term 

care compared to reference
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box iv policy options
motIvatIon anD ImplementatIon

RetIRement age

Retirement age according to pension agreement

The pension agreement (2011) proposed raising the retirement age to 66 

in 2020 and to 67 years in 2025. This is followed by a coupling with life 

expectancy, which the legislative proposal defines as follows: 'using the 

following formula: V = (l - 18.26) - (P - 65); V is the number of years that 

the retirement age respectively commencement age is increased, l 

stands for the estimated macro-average remaining life expectancy at 

age 65 in the calendar year of increase; P stands for the retirement age 

in the calendar year preceding the calendar year of increase. Where V is 

negative, or before rounding is less than 1, it is set at 0. if V is 1 or more 

before rounding, this is set at 1. The increase takes place 11 years after 

the final date of legal binding.17 The motivation for this measure is that 

the current retirement age was introduced at a time when life-expectancy 

was much lower than now.

Retirement age according to Dutch stability programme 2012

The Dutch stability programme 2012 (also called spring or Kunduz 

agreement) proposes to accelerate an increase in the retirement age, in 

order to achieve additional savings with respect to the change in 

retirement age as proposed in the pension agreement. in this proposal, 

the retirement age will be increased gradually to 66 years between 2013 

and 2019, and then gradually to 67 in 2023.18 in this study it is assumed 

that from 2024 the increase proceeds as planned in the pension 

agreement, but with a delay of 10 years instead of 11 years.

Robust retirement age

Even with the proposals in the spring or pension agreement, the 

government contribution to AOW can continue to rise relative to GDP, 

particularly as life expectancy increases faster than the retirement age. 

it is also possible that over time life expectancy decreases, as happened 

in Russia after the collapse of the Soviet Union. Both the proposal from 

the pension agreement and the proposal in the stability programme 

does not allow the retirement to be lowered too much. in both cases, the 

current proposals are not sufficiently robust given these situations.
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in this policy option the retirement age is also coupled with life 

expectancy. in this study an arbitrary and illustrative limit of 85% of life 

expectancy has been chosen. This percentage indicates the approximate 

ratio of the current life expectancy at birth for a Dutch man (79 years)19 

and the proposed increase in retirement age of 67 years.

in this model this measure is directly implemented from 2015. Every ten 

years the retirement age is re-evaluated, so in the time frame to 2060, in 

2025, 2035, 2045 and 2055. This policy option differs in some aspects 

with current proposals. First, this option is based on a relative limit with 

respect to life expectancy. The plans of the pension- and spring 

agreement assume a constant difference with life expectancy. 

Furthermore, this policy option responds more quickly to changes in life 

expectancy, while a decrease in the retirement age as a result of a 

decrease in the life expectancy is also possible.

pReventIon of unhealthy behavIoR

Unhealthy behavior results in people living shorter lives and living 

unhealthily for longer. The latter causes an increase in health care costs. 

if average unhealthy life expectancy (the number of years a person lives 

unhealthy to the end of their life) decreases by successful prevention of 

unhealthy behaviors, health care costs can be curtailed.

The model uses current trends for the proportion of the population that 

smokes, drinks too much, is obese or inactive, and from 2015 reduces 

this by 0.5% per year until a bottom value of one percent – of the 

population who have an unhealthy lifestyle – is reached.

optIonS employeRS

equalize age-preference employers 

One possible brake on the effect of increasing the retirement age is the 

age-preference that employers have when hiring or retaining employees. 

Due to employers’ preference for younger workers, older people only 

acquire (new) work in periods of labor shortage. By equalizing this age-

preference in the coming years the economic effect of raising the 

retirement age can be amplified.
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One method to achieve this would be introducing wage restraints for 

older, less productive employees. in the model this measure is 

implemented by slowly increasing the age-preference for all working 

ages to a point of maximum preference. The measure is effective from 

2015 and applies to all age categories that can at one point be counted 

as part of the working population.

number of hours per older employee

Another factor that reduces the effectiveness of increasing the retirement 

age for the Dutch economy, is the fact that older workers often do not 

work fulltime. Encouraging older employees to work longer hours 

increases the effect of raising the retirement age. This measure is also 

effective from 2015 and applies to employees above 45 years. The 

difference between the current number of hours of work per week by 

age and the full-time equivalent is reduced by two percent annually.

adjust labor force population among older people

As older people can work part time for their pension, they can retire 

earlier. This led to an average retirement age of 62.7 years in 2010.20 Here 

too, raising the retirement age has little effect if many older workers 

have stopped working. 

This was also one of the conclusions of the Bakker report.21 in the model 

this measure is implemented by reducing the difference between 

employment rates by age and the maximum participation rate by two 

percent per year.

laboR pRoDuctIvIty

labor productivity working population

The labor productivity of Dutch employees is one of the determinants of 

future GDP. With a decline in productivity, the relative pressure of aging 

on the national economy will increase further than in a situation of 

constant or increasing productivity. increasing labor productivity can be 

achieved by developing new technology and encouraging innovation. in 

the model this measure is implemented as a 2% growth in labor 

productivity per year relative to the uncertainty (exogenous) trend.
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3.2 Government contribution to AoW
Since the increase in government funding of AOW is strongly correlated 

with the increase in life expectancy, the chance of successful policy to limit 

this government contribution is greatest if policy can adapt to life 

expectancy. This type of policy, which in terms of implementation is made 

dependent upon the development of predetermined performance 

indicators of the system, is called an adaptive policy. This is in contrast to 

static policy, which remains unchanged regardless of the specific 

developments in the system. The old retirement age, fixed at 65, is a typical 

example of static policy. After implementation it is assumed that the goal is 

reached and that the precise operationalization of the policy in the long-

term will not need to be adjusted.

Considering that the average life expectancy of the Dutch population has 

developed strongly25 since the introduction of AOW in 1956,26 a choice can 

be made for a retirement age that adapts to life expectancy. Depending on 

the life expectancy (see ensemble of outcomes in Figure 7) several specific 

values can be examined for the retirement ages (Figure 8) as defined in the 

previously discussed policy options.

labor productivity in curative care

For all life stages curative care is a major cost item and the total costs of 

this care as part of GDP have been growing for years.22 increasing labor 

productivity in curative care can limit the development of these costs. 

This measure will be implemented from 2015 and ensures that the 

productivity of curative care increases by two percent compared to the 

uncertainty (exogenous) trend.23

 

labor productivity in long-term care

The cost of long-term care increases significantly for ages above 80 

years.24 With an aging population chances are high that these costs will 

remain significant. This measure is implemented in the same way as the 

increase in labor productivity in curative care.
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The retirement ages in Figure 8 demonstrate that with rapid advances in 

life expectancy, retirement age options from the pension and spring 

agreement will increase at maximum speed. The retirement age proposals 

in the pension and stability program 2012 cannot keep up with this rapid 

increase. in the robust adaptive policy, the retirement age is set at 71 years 

in 2025 and at 74 in 2035.

The difference between the policy options of the pension agreement and 

the stability program are minimal: the option from the stability program is 

only an accelerated implementation of the pension agreement. Both 

options, therefore, have the same shortcomings. The robust policy option 

shows a much stronger increase in the retirement age in order to reach 

affordable public finances and deal with situations where life expectancy 

rises rapidly. Furthermore, in the long-term it is possible to reduce the 

retirement age if the life expectancy trend permits. Before that happens, 

however, the long-overdue increase in the retirement age needs to be 

rectified. Hence, in any case, the retirement age must be increased in the 

short term to at least 68 years and maybe even higher.

AffordAble Aging

Figure 7: ensemble For liFe expectAncy, 

with AnD without policy preVenting 

unheAlthy behAVior.

Figure 8: DeVelopments For the 

retirement Age with A combinAtion  

oF All policy options.
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The effect of these different measures on the government contribution to 

AOW as part of GDP is shown in Figure 9. it is clear that in adverse scenarios 

the current proposals for increasing the retirement age will not be sufficient. 
This is caused by the restrictions in the policy. The first limitation is that the 

retirement age in both proposals will be raised by a maximum of 1 year 

every 5 years, with a delay of 11 or 10 years respectively for the pension 

agreement and stability program 2012. Due to this limitation and the large 

delay, it is not possible for the retirement age to follow a sharp increase in 

life expectancy.**2

The increase in the labor participation of older workers is likely to have a 

beneficial economic impact (Figure 10). Adjusting the age-preference and 

full-time work of (older) employees has little effect in this simulation if all 

** The calculation as indicated in the legislative proposal is more complicated than is 

strictly necessary. For example, an increase in the retirement age is always – even 

after raising the retirement age – based on the life expectancy at 65 years, after 

which, to correct this, the value of 65 is deducted from the retirement age at that 

moment. it would be more logical to determine the life expectancy at the age at 

which the pension commences and to change the formula to: = V (lP - 18.26), where 

lP is the life expectancy at retirement age at the moment just before the increase 

(previous increases which then take place, are thus included).

Figure 9: goVernment contribution to  

Aow As pArt oF gDp with policy options 

For increAsing the retirement Age.

Figure 10: goVernment contribution to Aow As 

pArt oF gDp with policies For lAbor pArticipAtion, 

the relAtiVe number oF hours per worker, 

increAsing the Age preFerence For olDer workers 

AnD reDucing unheAlthy behAVior.
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these measures are introduced by themselves. By reducing unhealthy 

behavior, life expectancy increases, as could already be seen in Figure 7. 

This reduces the possible need for government contribution to AOW. For 

the affordability of the AOW, this measure, therefore, has a negative effect.

investing in the productivity of the Dutch workforce is a strategy that will 

have a huge impact on the development of GDP and can, thereby, also 

greatly reduce government funding of AOW as part of GDP. in itself, this 

strategy is thus the most effective of all possible policy options (Figure 11). 

A disadvantage is that this is not easy to achieve and will require continued 

commitment and focus on the future by both the Dutch government and 

private sector. Productivity increases in health care have no effect on this 

indicator, as would be expected.

When all measures are combined with the different retirement age options 

(Figure 12), we see that the government contribution to AOW can be 

restricted when a (gradual) adaptive retirement age is chosen. in that case, 

the whole ensemble of outcomes is reduced to below 10% of GDP. in a 

number of scenarios the two other variants lead to a government AOW 

contribution approaching 20% of GDP.

Figure 11: possible goVernment contribution 

to Aow As pArt oF gDp with policy options 

thAt increAse the lAbor proDuctiVity oF the 

workForce AnD in the heAlth cAre sector.

Figure 12: possible goVernment 

contribution to Aow As pArt oF gDp with 

DiFFerent retirement options.
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3.3 HeAltH cAre costs And Gdp
There are two ways to restrict an increase in the proportion of GDP spent 

on health care costs: limit health care costs or ensure that GDP increases 

more than would have happened in the absence of any policy measures. 

Figures 13, 14 and 15 show the effects of various policy options if no other 

policies are introduced. Figure 16 shows the effect of the simultaneous 

implementation of the various options.

it is noticeable that raising the retirement age alone does not lead to 

lowering the cost of care as part of GDP. This can be explained in several 

ways. First, an increase in the retirement age does not mean that labor 

force participation (more older persons working) increases or that the 

number of hours that the average older persons works increases. Further, 

an increase in the retirement age does not necessarily lead to new jobs and 

thus also not to a higher GDP. Moreover, this study assumes that the 

demand for care is not correlated with the age of retirement. it is also true 

that, in times of labor shortages, an increase in the retirement age will lead 

to economic growth, because more jobs can be filled. An increase in the 

employment of older workers can thus also lead to higher GDP, whereby 

the costs as a share of GDP become lower. This effect is dependent on the 

Figure 13: cAre costs As A proportion oF 

gDp with policy options For increAsing 

the retirement Age. the Figure shows 

thAt the DiFFerent policy options hAVe 

no eFFect on the cost.

Figure 14: cAre costs As A proportion oF gDp 

with policy For lAbor pArticipAtion, the 

relAtiVe number oF hours per worker, 

increAsing the Age preFerence For olDer 

workers AnD reDucing unheAlthy behAVior.



strAtegy chAnge REPORT 33

AffordAble Aging

availability of suitable work for older people. The same applies to the 

relative number of hours that older employees work, but this effect is much 

smaller.

As with the government contribution to AOW as part of GDP, increased 

productivity of the Dutch workforce has a strong positive effect on the cost 

of care as part of GDP (Figure 15). Productivity in long-term care can have 

a similar but smaller effect. This effect mainly works in the long term, 

because it has the greatest visibility when the costs of long-term care 

exceed the costs of curative care. This moment is not visible in the figure, 

because by this time and in the worst case scenario the cost of care will 

already be too high. With this measure however – that, as with labor 

productivity, is not easy to achieve – health care costs are directly limited, 

because high productivity makes care less labor intensive. Productivity in 

curative care seems to have almost no effect. The cause for this is that, in 

the most undesirable situations, the cost of curative care is relatively limited 

with respect to the costs of long-term care.

Combining different policy options (Figure 16) reveals that the cumulative 

effect can be very strong, so much so that in this simulation no situations 

Figure 15: cAre costs As A proportion oF 

gDp with policy options thAt increAse the 

proDuctiVity oF the workForce AnD thAt 

in heAlth cAre.

Figure 16: cAre costs As A proportion oF gDp 

with All combinAtions oF policy options 

with DiFFerent retirement options.
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with costs exceeding GDP recur. The specific effects of increasing the labor 

participation of older workers and increasing the productivity of the 

workforce and in long term-care combine to yield a more sustainable 

situation for the development of health care costs. Hereby the exact 

retirement age has little effect, since a higher retirement age leads to more 

labor supply, but not to more demand. Raising the retirement age does, 

therefore, not lead directly to economic growth, unless there is labor 

shortage. The retirement age, thus, has little to no effect on health care 

costs as part of GDP, whilst this is indispensable for the government 

contribution to AOW.

3.4 totAl cost of societAl AGinG
lastly, it is important to see if the total cost of societal aging is sufficiently 

reduced by the policies. The potential pressure on GDP from health care 

costs is greater than the pressure of the government contribution to AOW. 

As a result, adjusting the retirement age has a relatively small effect on the 

sustainability of societal aging (Figure 17). Above all, measures will have to 

be taken that keep the cost of care within acceptable and affordable limits.

Figure 17: eFFects oF only An increAse 

in the retirement Age to the totAl 

cost oF Aging As pArt oF gDp.

Figure 18: eFFects oF policies on employment, the relAtiVe 

number oF hours per worker, increAsing the Age 

preFerence For olDer workers AnD reDucing unheAlthy 

behAVior on the totAl cost oF Aging As pArt oF gDp.
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The increase of labor participation amongst older workers has a positive 

economic impact, and therefore also on the restriction of health care costs 

and the state AOW contribution (Figure 18). But this effect is limited. 

Reducing unhealthy behavior, however, has a possible negative net effect, 

because the additional costs due to increased longevity could be greater 

than the benefits of reduced demand for care.

increasing the labor productivity of the Dutch population has, as might be 

expected from the above, a strong influence on the affordability of aging 

(Figure 19). it is, therefore, interesting to see that regardless of deeply 

uncertain future trends, the combination of the above measures with a 

robust retirement age that can absorb a sharp increase in life expectancy 

has a strong positive effect on the sustainability of aging.

Figure 19: eFFects oF increAsing 

proDuctiVities on the totAl cost oF Aging 

As pArt oF gDp.

Figure 20: eFFects oF the combineD policy 

options with DiFFerent retirement Ages on 

the totAl cost oF Aging As pArt oF gDp.
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4 conclusions

This report demonstrates that the cost of aging for Dutch society can, in 

some situations, become unaffordable because of the interplay of various 

deep uncertainties. in that case, the sum of the cost of care and AOW as 

part of GDP can reach undesirable, or even impossible, levels. These 

undesirable situations can be prevented by timely identification of the 

causes of the rise in costs and by implementing measures that eliminate 

these effects.

The main factors that lead to unaffordable situations with regard to the 

costs of aging are:

A declining or unchanged level of labor productivity in the Dutch • 

workforce: The future labor productivity determines the GDP of the 

future. if GDP falls or remains unchanged by such a trend in labor 

productivity, then the sum of health care costs and the government’s 

contribution of AOW will soon lead to highly undesirable levels relative 

to GDP.

Strong growth in the costs of (long-term) care as a share of GDP• : Older 

people in the final stages of life account for the largest share of long-

term care. As the share of older people in the total population increases, 

the cost of providing long-term care will rise faster than GDP.

An increase in unhealthy behavior• : Unhealthy behavior, such as smoking, 

alcohol consumption, and unhealthy eating habits and inactivity, increase 

the risk of diseases. As a result, unhealthy life expectancy increases and 

overall life expectancy decreases. The first two effects are particularly 

important in increasing the costs of care.

Low levels of labor participation of older people• : Although the average 

age at which older people stop working is increasing, many older workers 

stop working several years before the pensionable retirement age. This 

results in a decline of the total labor force, which, in the case of labor 

shortage, will lead to a decrease in GDP.
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A further increase in life expectancy• : Due to improved care and a healthier 

lifestyle, life expectancy may further increase. This leads to an increase in 

state pension (AOW) payments, resulting in an increase in the 

government’s contribution to AOW.

A number of policy options can be introduced to achieve affordable aging. 

This study demonstrates that no policy option reduces costs sufficiently to 

keep the cost of aging at a sustainable level across all scenarios. Therefore, 

a combination of measures should be implemented that together will result 

in a sustainable situation, regardless of which scenario ultimately manifests 

itself. This robust set of measures and strategies should take into account 

the following:

The most important strategy to maintain the affordability of societal • 

aging is to increase the labor productivity of the Dutch workforce. This 

will lead to the increase in GDP that is sufficient to absorb the increasing 

costs of aging.

increasing the retirement age mainly has an impact on the affordability • 

of the state pension (AOW). Therefore, it is important to link the 

retirement age to life expectancy, as proposed in the pension agreement 

of 2011 and the Dutch stability programme of 2012. in cases where life 

expectancy strongly increases or decreases, these proposals are 

inadequate. On several points these can, therefore, be improved to ensure 

greater sustainability of public finances:

1 The retirement age should be raised by more than 1 year every 5 

years; so, the current proposed increases in the retirement age are 

insufficient in the short and medium term.

2 The delay between the decision to raise the retirement age and the 

introduction of the increase (as proposed in the stability programme 

and pension agreement respectively), is too large to respond 

adequately to developing changes. 

3 life expectancy in the current proposals is always assessed at 65, 

even if the retirement age has increased. Adjusting this assessment 

to the life expectancy at the existing retirement age for the proposed 

increase makes the calculation simpler and more accurate.

4 The government’s strategy should also take into account the 

possibility that life expectancy decreases in the next 50 years.
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The efficacy of increasing the retirement age is greatest when combined • 

with measures that increase employment of older workers and reduce 

part-time work by older people.

Increasing productivity in long-term care•  is important to maintain its 

affordability. This has the additional effect that the potential labor 

shortages in health care as a result of the aging population will be smaller 

than without these measures. indeed, higher productivity means that 

fewer people are needed to do the increased amount of work.

This study is only a first step towards an exploration of the potential costs 

of aging and solutions to restrict those costs. More research is needed to 

determine which policy combinations will lead to desirable results. 

Furthermore, the research should look at measures that could lead to the 

results envisaged in relation to the labor productivity of the workforce and 

in care.

in this study, the effects of immigration are not included. Due to an 

increasing demand for care, the risk of labor shortages in care are very 

plausible, whereby the demand for care cannot be met. immigration could 

be a solution to this, as shown in the study of logtens.27 This requires the 

Netherlands to remain attractive to migrants, which amongst others is 

related to Dutch competitiveness, which depends on productivity and 

Dutch prosperity.

in this study, the effect that increasing the retirement age will have on GDP 

is not included, whilst such an effect may very well exist. This may, for 

instance, include the effects that the knowledge of older workers, which is 

then available for longer, will have on the productivity of younger workers. 

An opposite effect would be that older workers, because they retire later, 

make more use of unemployment benefits, thereby having less money 

available and spending less, causing a negative effect on the economy. 

Therefore, more research is needed into the different effects of raising the 

retirement age, so that the consequences of this can be explored.

Finally, a major reason for the escalation of the costs of societal aging is 

the exponential growth of healthcare costs towards the end of life. This 

development will in time undoubtedly lead to emotionally-charged 

discussions of medical ethics and the purpose and meaningfulness of 
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treatment and the consequences this has for individuals and society. At this 

point the focus of both medical and long-term care will shift from longevity 

(long life) to quality of life (human dignity). From the perspective of costs, 

this question is not urgent. Right now is therefore a good time to discuss in 

detail the medical-ethical side of shorter treatment of terminally ill patients, 

and to take the outcome of this discussion into account in decision 

making.
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