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INTRODUCTION

The Dutch pension system has been much acclaimed as a sound basis for
accommodating an ageing population. As a supplement to the public pension,
substantial funds have been accumulated in the second pillar funds, i.e. the indus-
try and company pension funds. These funds, whose assets comfortably exceed
the country’s national debt, play an important role in the economy. The pension
system not only offers good income prospects to its participants, it also helps to
provide a solid tax base for the growing needs of finance for government in the
wake of population ageing. In the Netherlands, revenues from taxes on pension
income are expected to rise from 1.9 per cent of GDP in 2001 to 4.3 per cent in
2040 (Van Ewijk et al., 2000). The tax base is further broadened by the increasing
consumption of pensioners, which adds another 2 percentage point increase in tax
revenues. Together these two factors more than compensate for the growing bur-
den of public pensions, which is expected to rise by 3.8 percentage points. In
total, expenditures rise by more, however, mainly due to the increasing cost of
health care. But even then, the extra tax revenues from second pillar pensions
compensate for more than half of the total budgetary cost of ageing.

In the Netherlands, pensions are subject to personal tax, while contributions
are deductible from personal income taxation. The large wealth accumulated in the
pension funds – about 130 per cent of GDP in 2003 – thus comprises a large implicit
tax claim by the government. With an average tax rate of 40 per cent this tax claim
almost balances total public debt that was 55 per cent of GDP in 2003. However, the
positive contribution of past savings to public finance does not necessarily imply
that also future pension savings are beneficial to the government budget. In general
they are not, as there is a significant tax subsidy on pension savings. Occupational
pensions are organised on a decentralised – often sectoral – level by the social part-
ners (labour unions and employers organisations). To encourage the development
of these pension schemes the government provides tax facilities up to a certain
level of pensions (70 per cent of final wage at the age of 61). In particular, pension
wealth is exempt from capital taxation. Furthermore, as pension contributions are
deducted at a higher effective tax rate than the one applying to pensions on aver-
age, this leads to an additional implicit subsidy on pension savings. Together the tax
subsidy amounts to some 30 per cent of total pension contributions. The aggregate
cost of this tax expenditure depends on the degree to which pension savings substi-
tute for normal – non tax favoured – savings of households.
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This paper analyses the impact of pension savings in the Netherlands on gov-
ernment finance. We focus on the question of how much pension savings contrib-
ute to the sustainability of government finance. Indeed, in the Netherlands
pension savings play a key role in the relative mild sustainability problem that is
found in earlier studies for the Dutch government (Van Ewijk et al., 2000) and in the
ongoing project of the European Union EPC Working Group on Ageing (EPC, 2003).
Important issues, which still have to be settled, are how to account for the growing
tax revenues from pension income (see also Boskin, 2003 and Auerbach et al., 2003
for a discussion on this same subject for the United States). First, we discuss how
the fiscal impact of pension savings on the sustainability of public finances is
accounted for in the Netherlands. We largely follow the generational accounting
framework (Auerbach et al., 1991), with some important modifications in the way we
take account of the tax revenues related to future pensions. In particular, we
include the growing revenues from indirect taxes on the consumption out of pen-
sion income. As a result, our assessment of sustainability is more favourable than
other accounts of the Dutch situation in e.g. Auerbach et al. (1999) and EPC (2003).

Next we will consider the impact of future pension savings on government
finances. Is an expansion or reduction in tax favoured pension savings beneficial
or detrimental to the government budget? For this question the accounting frame-
work is of limited value, and we need a more comprehensive account of the econ-
omy, including household behaviour with regard to savings, consumption and
labour supply. Therefore we apply the general equilibrium OLG model for the
Netherlands, GAMMA (Draper et al., 2002) which has been developed to provide
an economic basis to the generational accounting framework for the Netherlands.
Using this model, we analyse a pension reform reducing the ambition level of
Dutch pensions from 70 per cent of final earnings to 60 per cent. We focus on the
impact on government finance, and also pay attention to the economic effects of
this reform. Particular attention is given to the distributional effects, as measured
by each cohort’s net benefit from the pension system and the net benefit from the
government. The latter is important as government taxation is known to modify
the distributive effects of pension reform.

GROWING PENSION WEALTH

The pension system in the Netherlands consists of the well-known three pil-
lars. The public pension comprises the first pillar. This is a PAYG-financed flat-rate
benefit that is linked to the minimum wage. The second pillar includes the occu-
pational pensions. These are organised by employers and employees on the firm
or sectoral level. These pensions are mandatory, and largely defined benefit. The
role of the government in the second pillar is confined to providing a fiscal and
legal framework. The third pillar features strictly individual retirement provisions.
Part of these receives a favourable tax treatment, in particular as far as these
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savings are meant to compensate an inadequacy in the individual’s occupational
pension. Both the second and third pillars are funded.

Mandatory pensions in the Netherlands are high by international standards.
First and second pillar pensions together aim at a level of 70 per cent of final earn-
ings for all income classes (Table 1) at the pension age of 62. At the – statutory –
age of 65 pensions can grow up to 100 per cent of the final pay.

The ambitious level of the mandatory pensions in the first and second pillar
is reflected in little savings in the third pillar (Table 2). In the Netherlands, the first
pillar accounts for 50 per cent of retirement income, the second pillar accounts for
40 per cent, whereas the third pillar only accounts for the remaining 10 per cent, of
which about 60 per cent is tax favoured. With the growth and maturation of occu-
pational pensions the share of second pillar pensions is expected to increase in
the future up to about 60 per cent of total retirement income in 2040.

Table 1. The ambition level of mandatory pensions (1st and 2nd pillar)
By income groups, expected replacement rate according to present arrangements

Source: Whitehouse (2002).

Pension (percentage of the final wage) by income group
Fraction of 

workers 
covered

0.5 × average 
wage 

Average 
wage

1.5 × average 
wage

2.0 × average 
wage

2.5 × average 
wage

Per cent

Netherlands 70 70 70 70 70 91
Germany 50 38 38 32 26 46
France 80 72 65 54 48 –
Italy 58 58 58 58 58 5
Spain 88 88 88 76 61 –
Sweden 93 69 66 65 65 90
Switzerland 63 58 46 34 28 –
United Kingdom 51 35 30 22 18 46
United States 57 45 39 33 29 45

Table 2. Size of the pension pillars (share in pension income, total = 100)
Share in per cent

Source: Börsch-Supan (2004).

Netherlands Germany France Italy Spain Switzerland
United 

Kingdom
United 
States

1st pillar 50 85 79 74 92 42 65 45
2nd pillar 40 5 6 1 4 32 25 13
Other 10 10 15 25 4 26 10 42
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The share of the – funded – second pillar in the Netherlands is much larger
than in other countries, and its size will grow in the future. The assets of the pen-
sion funds constitute an ever-larger part of the total assets in the Netherlands.
Assets of pension funds have grown from approximately 70 per cent of GDP in
1991 to 120 per cent of GDP in 1999, at the top of the stock market boom. Since
then they have declined to somewhat below 100 per cent of GDP. Several factors
account for the sharp increase in pension fund assets in the 1990s. First, more
employees gained access to a collective pension scheme. Also, the maturation of
pension funds led to a growth in assets. Lastly, in recent years the pay-as-you-go
early retirement schemes have been gradually replaced by funded pre-pension
schemes. Also developments in the stock market had significant effects on the
value of pension fund assets, notably the boom in the second half of the 1990s fol-
lowed by the decline in stock market prices at the start of the new millennium.
Note that after relaxation of regulation at the beginning of the 1990s, Dutch pen-
sion funds increased their share in equities from about 15 per cent to 50 per cent
of their portfolios.

Pension wealth will further increase in the decades ahead. Figure 1 gives an
estimate of the growth in the assets of pension funds. Up to 2040, the assets of
pension funds are expected to increase to nearly twice GDP. At the same time,
government debt is expected to decline, also illustrated in Figure 1. Along the

Figure 1. Assets of pension funds and public debt in the Netherlands 
(per cent GDP), 2001-20601

1. Projection for sustainable path on the basis of Van Ewijk et al. (2000).
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sustainable path public debt is expected to decline from 54 per cent in 2001 to
some 10 per cent of GDP in 2040 (Van Ewijk et al., 2002). If one takes account for an
implicit tax claim of about 40 per cent on pension wealth the improvement in the
government’s financial position is even more spectacular.

Fiscal impact of occupational pensions

The second pillar pensions influence government finances in several ways.
Pension contributions are deductible from personal income taxation, and the
returns that accrue to pension funds are exempt from taxation. Pension incomes,
however, are subject to income tax. As far as pensions affect consumption this will
have an impact on indirect taxes as well. Underlying the baseline scenario for gov-
ernment finances is a consistent set of accounts for each cohort describing their
expected saving and consumption behaviour over time. Projections for the pen-
sion contributions and expenditures are based on comprehensive financial
accounts for the pension funds.

Figure 2 shows the impact of pensions on direct taxes and indirect taxes. The
part of consumption attributed to pension income is obtained using the average
ratio between consumption and income of the elderly according to the observed

Figure 2. Tax revenues on pensions (1st and 2nd pillar), 2001-2060

Source: Based on Van Ewijk et al. (2000).
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life-cycle pattern of consumption. Direct taxes on pension income rise by
3.1 percentage points as a share of GDP, and the indirect taxes add another
2 percentage points. Together this is more than sufficient to compensate for the
expected rise in first pillar PAYG pensions, which are projected to increase by
3.8 percentage points (see below).

SUSTAINABILITY OF GOVERNMENT FINANCE

How to measure – in the accounting framework – the impact of pension sav-
ings on government finance depends on the definition of sustainability. In general,
sustainability implies an affirmative answer to the question: is it possible to keep
up social security and government expenditure without having to raise taxes in
the (distant) future? Or more briefly, sustainability is defined as solvency of gov-
ernment finances upon continuation of current fiscal arrangements. Solvency
requires that the present value of future taxes (at constant tax rates) should bal-
ance the present value of expenditures plus initial debt. The gap in sustainability
can be measured by the required adjustment in (indirect) taxes that would be
necessary to restore solvency. This required adjustment can also be interpreted
as the annuity of the solvency gap using the growth adjusted interest rate (see
also Blanchard, 1990).

The “constant policy” assumption is pragmatic by nature. It can – under some
specific conditions – be founded on more welfare theoretic grounds. We distin-
guish two relevant dimensions: intertemporal efficiency and intergenerational
equity. Efficiency refers to the distortionary impact of taxation, equity to the distri-
bution of income over generations.

Efficiency

The condition of constant tax rates is appealing from an efficiency point of
view as it is consistent with the Ramsey principle of “tax smoothing” (Barro, 1979).
In the presence of convex welfare costs of the tax distortion a constant tax rate for
each tax base may ensure efficiency from an intertemporal point of view. Impor-
tant to our analysis is that tax smoothing is defined at the level of each separate
tax base (wage income, capital income, consumption etc.), and not as a constant
share in GDP. Due to changes in the composition of taxes, the average tax burden
as a percentage of GDP (or National Income) can change over time. In particular,
due to the increasing share of pension income relative to wage income the share
of consumption taxes will grow relative to taxes on wage income. Development
towards a pensioner’s society or “rentier state” thus means that total taxes
will increase relative to GDP (but not necessarily relative to National Income).
This approach that allows for changing weights of taxes is in contrast to other
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approaches which require the sum of taxes to be a constant percentage of GDP
(e.g. Auerbach et al., 2003).

Intergenerational equity

Sustainability can also be approached from the perspective of intergenera-
tional equity. In a “constant policy” environment, sustainability is closely related
to Musgrave’s criterion of equal proportional net benefit from the government for
each generation. In the present context this criterion refers to the net benefit of all
generations (deflated by productivity growth) starting from the present young. It
does not look back to the past. More specifically, it requires that the net benefit of
all future generations is equal to that of the just born generation (Bovenberg and
Ter Rele, 2000). In a steady-growth environment where all relevant variables – at
the micro level – grow in fixed proportions, this measure coincides with the tax
smoothing principle. More specifically, this is so if:

• The age profiles of net benefits from the government are constant over time;
that is, all (age-specific) expenditure and income categories increase at the
same rate, equal to productivity growth in the private sector.

• Life expectancy is constant over generations.

In these circumstances steady government policies imply a steady distribu-
tion between generations. Note that this allows for demographic changes over
time. Steady state only refers to the economic variables per generation. We
neglect the impact of savings on domestic investment, which is acceptable for a
small open economy as in the Netherlands. Factor prices and commodity prices
are given by the internationally prevailing factor prices.

The two requirements are not entirely satisfied in reality. Life expectancy
increases, which causes an extra growth in expenditures on health care and public
pensions. Furthermore, also the age profiles may change, for example if some
types of expenditures (e.g. health care) grow faster than productivity. Conse-
quently, the net benefit of generations may change over time despite tax smooth-
ing and sustainable public finance. In that case, tax smoothing would no longer
exactly coincide with intergenerational neutrality.

Tax smoothing: some qualifications

A number of qualifications are in order with regard to the application of tax
smoothing:

• First, the distortionary impact of taxation may not be constant over time.
E.g. growing mobility of labour or capital may increase the cost of levying taxes
on these factors. Ramsey taxation should then imply falling tax rates over
time.
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• Second, the distortionary impact also depends on other distortions in the
economy. For the Netherlands, the distortionary impact of the pension sys-
tem is particularly relevant. As occupational pensions are defined benefit
(DB) and mandatory, the contribution rates will generally feature an implicit
tax as well. This tax is necessary to absorb shocks to the assets and liabilities
of pension funds, but it also may comprise a systematic component due to
non-fair pricing of pension entitlements. This may be due to deliberate sol-
idarity or risk sharing, but also result from a bias in the traditional actuarial
methods for determining the value of assets and liabilities. In that case the
tax smoothing rule for taxes on labour income should be replaced by a mod-
ified tax smoothing rule that applies to the sum of government tax and the im-
plicit tax of pension funds. More specifically, the government’s tax rate
should compensate for fluctuations in the implicit tax rate of pensions. In the
specific case of the Netherlands this would allow for lower taxes and a great-
er deficit when pension contributions are temporarily high, and for higher
taxes and smaller deficit in the opposite case. In practice this would imply a
more indulgent look at the budget position in the Netherlands in the coming
years.

• The idea of tax smoothing is developed for a world of certainty. The pres-
ence of uncertainty will give rise to a number of complications. In an uncer-
tain world tax smoothing will generally lead to intergenerational risk sharing,
which can have a positive effect on total wealth due to missing insurance
markets. The intergenerational impact of the government budget is then no
longer a zero sum game. But even in the complete markets case it is no long-
er obvious that efficiency requires a constant tax rate along the time path of
expected GDP. For example, convex marginal costs of the tax distortion may
require a falling path of tax rates by way of precautionary savings.

• The issue of risk also inevitably emerges when analysing the impact of de-
ferred taxes (on pension savings) on the government budget. For example,
pension savings feature a higher expected return than savings through the
government budget, as pension funds invest part of their portfolio in risky
assets. This is no free lunch, however. The equity premium incorporated in
the higher return on pension saving is a compensation for the riskiness of
these assets. The valuation of future revenues from pension wealth there-
fore requires proper discounting using the relevant risk premium. The riski-
ness also pertains to the impact of pensions on the government tax
revenues. When the standard method of tax smoothing is applied, an increase
in deferred taxes on pension savings would lead to a lower tax rate. This
should not be interpreted as an improvement of the government budget,
however. Nor does it reflect a welfare gain. The lower tax rate is fully due to
the risk premium incorporated in the private pension income. One should
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therefore be careful when interpreting the impact on sustainability whenever
there is a shift between government savings and private savings.

Together these qualifications imply that any assessment of sustainability
should be treated with care. The criterion is not perfect, and there are some intri-
cate theoretical issues to be resolved. Yet, the accounting framework can be seen
as a major step forward as it puts long term sustainability at the forefront, and it
provides a useful benchmark for assessing the government financial position.

ACCOUNTING FOR THE IMPACT OF PENSION SAVINGS IN THE BUDGETARY
PROJECTIONS 2000-2080

We define a baseline “steady growth” scenario of future policy where all rele-
vant – age specific – categories of government expenditure grow in proportion to
productivity in the private sector. This applies to transfers and social security ben-
efits as well. The demographic impact is modelled using the tools of Generational
Accounting (Auerbach, Gokhale, and Kotlikoff, 1991). This method has been
extended to the Netherlands (Ter Rele, 1998), and provides a comprehensive
basis for establishing the age-profile of government expenditures and revenues.

Government revenues consist of direct taxes, social security contributions,
indirect taxes, corporate taxes and revenues from government assets (including
gas). The growth of direct taxes and social security premiums, as well as indirect
taxes, is based on the age profile of taxpayers and the (age-specific) rise of labour
productivity. We distinguish direct and indirect taxes from various sources,
e.g. taxes paid from labour income and from pension income. These components
are extrapolated separately. This enables us to take account of the specific impact
of a number of economic trends. One of these trends is the growing share of pension
incomes.

Table 3 reveals how public finances develop along the sustainable path. In
this path the surpluses are of such a magnitude that the reduction of government
debt and of interest payments counterbalances the increasing net costs of ageing
for the government and the dwindling revenues from gas. Indeed, between 2001
and 2040, government debt is nearly redeemed.

The results show that the increase in tax revenues on pension income is a
major factor in future government finance. In quantitative terms it is far more
important than the reduction in debt service due to the decline in government
debt. Pension incomes from the first and second pillars rise from the present level
of 8.8 per cent of GDP (of which 4.7 per cent from public pensions and 4.1 per cent
from private pensions) to a total of 21.9 per cent of GDP in 2040 (9.0 per cent from
public pensions and 12.9 per cent from private pensions). In this period, tax reve-
nues from this source will increase by 5.1 percentage points (from 3.3 per cent of
GDP to 8.4 per cent). These taxes comprise direct taxes on pension income as well
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as indirect taxes due to the higher consumption out of pensions. So the strong
funded second pension pillar not only helps to ensure income in the next
decades, it also helps to improve the government balance.

AGE MODELLING OF THE IMPACT OF PENSION SAVINGS 
ON GOVERNMENT FINANCE 

The analysis so far was based on extrapolation of age specific household pro-
files using the framework of generation accounting. For a small open economy with
given factor prices this gives a reasonable first approximation of future public
finances. It does not take account of any behavioural reactions, however. It there-
fore tells little about the partial impact of the pension system on sustainability of
government finances. In the following sections we analyse the impact of pension
savings using the dynamic general equilibrium model GAMMA for the Dutch econ-
omy (Draper et al., 2002). A brief description of GAMMA is given in the appendix.
This model integrates the generation accounting framework into an AGE-OLG
model based on optimising behaviour of households. This model incorporates
endogenous life-cycle behaviour with regard to savings and consumption. It also
allows for endogenous labour supply depending on government taxes and on the
implicit tax comprised in mandatory pension contributions.

The model incorporates a detailed representation of the government budget
as well as a comprehensive model for the second pillar of occupational pension
funds, including the pension funds’ behaviour with regard to funding. On the gov-
ernment side the model assumes tax smoothing based on perfect foresight about

Table 3. Future budgets with a sustainable policy, 2001-2080
Percentage of GDP

2001 2010 2020 2040 2060 2080

Expenditures
Social Security 10.9 12.4 13.9 15.9 15.3 15.4
of which: public pensions 4.7 5.4 6.8 9.0 8.3 8.5
Healthcare 7.0 7.7 8.6 10.6 10.3 10.2
Other primary expenditures 22.6 21.2 20.3 19.9 20.3 20.1
Interest payments 3.5 1.7 0.8 0.4 0.8 0.6
Total 44.9 46.0 47.2 51.0 50.4 50.3

Revenues
Income tax + social security 
contributions 20.7 21.7 22.5 24.2 24.1 23.8
of which: from pension income 1.8 2.1 2.9 4.9 4.9 4.9
Indirect taxes 19.8 20.1 20.7 21.9 21.9 21.9
of which: from pension income 1.5 1.7 2.3 3.5 3.5 3.5
Corporate tax, revenues 

from assets (including gas) 6.0 5.4 5.2 4.8 4.6 4.6
Total 46.5 47.2 48.4 50.9 50.5 50.4
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future expenditure and revenues. At any time, the rate for indirect taxes (con-
sumption tax) is adjusted to ensure sustainability of government finances. This
happens only from the perspective of the government; it does not adjust the gov-
ernment tax rate to the variations in the implicit tax of pension funds.

In other respects the model is necessarily kept simple, so that the results
have yet to be treated with care. First, it is based on perfect foresight and perfect
capital markets. As a result there is perfect substitution between – mandatory –
pension savings and private savings. Second, the production side of the model is
of the utmost simplicity, assuming perfect international mobility of physical capi-
tal. Also there is only one representative type of households in each cohort. These
simplifications help to focus on the pension system and its consequences for
government finance.

Below we discuss two cases of pension reform aiming to reduce the replace-
ment rate of pensions from 70 per cent to 60 per cent. The first case concerns the
defined benefit (DB) system and the second a defined contribution (DC) system.
In the first case the reduction in pensions concerns both old and new participants.
For the current participants, who already have built up pension entitlements, this
means a direct loss as their expected pensions are reduced. In the DC system the
change only concerns the new pension savings. Old pension savings are not
affected. In both cases it is assumed that the implicit tax subsidy is downsized
accordingly.

Downsizing pensions in a defined benefit system

A reduction in pension savings is modelled by assuming that pension funds
reduce the replacement rate of pensions from 70 per cent to 60 per cent of final
earnings. This reform is carried out by cutting existing entitlements of workers;
pensions of those who are already retired are unaffected. Also the accrual rate for
new entitlements is reduced. Table 4 gives an overview the results for pension
funds as well as for the government. All effects are measured in deviations from a
baseline scenario. The reform is implemented in 2010.

First of all, contribution rates drop by 3.0 percentage points around 2015. This
effect precedes that of the downscaling of pension payments, which reaches a
similar reduction some 35 years later. Interestingly, employment improves in the
first years after the reform up to 2025, but deteriorates in the more distant future.
The initial positive effect can be explained as follows. Since the pension reform in
the first year especially hits the “old” entitlements that have been built up in the
past, this cut is non-distortionary with regard to the labour market decision. The
loss in pension wealth is “sunk” to all current workers. Then the fall in contribution
rates which follows from the improved funding ratio of pension funds has a stimulating
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effect on labour supply. That is, the implicit tax in the contribution rates decreases.
Employment is further stimulated by the fall in the tax rate.

In the more distant future, the initial positive influence of the reform dimin-
ishes, and the negative effect of the smaller tax subsidy on pension savings
becomes dominant. On average, employment declines by some 0.3 per cent in
the long run, beyond 2025. This negative effect is due to the fact that favourable
tax treatment of pension savings in a mandatory system acts as a subsidy to
labour.

The impact of the pension reform on GDP largely mirrors the impact on
employment, starting with a small gain turning into a small loss in the distant
future. On average over time households appear to be worse off, however, which
leads to a fall in consumption vis-à-vis the baseline path.

Government finance is influenced in two opposite ways. On the one hand, the
downsizing of pension savings implies an equivalent reduction in tax expendi-
tures. This has a positive effect on government finances. On the other hand, the
fall in consumption and the mixed effect on employment and GDP lead to a
smaller tax base, which has a negative effect on the government budget. The first
effect dominates, so that the government can reduce its rate of indirect taxes, in
this case by 0.1 point over an infinite time horizon. This adjustment in tax rates
follows from the condition of sustainability of government finances. The time path
of public debt changes, however, to show a gradual decline over time. This follows
from the principle of tax smoothing according to which the initial positive impact
on the government budget is spread over time so that also future generations
benefit from it.

The cut in pension wealth of the older generations leads to a redistribution in
favour of future generations. The – funded – pension system is a zero sum game.
This is shown by the first panel in Figure 3 which shows the net benefit from the

Table 4. Effects of a reduction in DB pensions from 70 per cent to 60 per cent 
of final earnings in 20101

1. Averages over the preceding five years; D indicates an absolute differential vis-à-vis the baseline scenario,
% indicates a relative change. Pension replacement rate concerns pensions as a percentage of final pay.

2015 2025 2050 2100

Pension contributions (% of wage sum) D –3.0 –2.6 –1.6 –1.7
Pension payments (% of wage sum) D –0.5 –1.6 –3.1 –3.2
Tax revenue (% of GDP) D 0.1 0.3 0.1 0
Public debt (% of GDP) D –4.0 –8.5 –12.8 –14.6
GDP (market prices) % 0.5 –0.1 –0.3 –0.4
Private employment (labour years) % 1.1 –0 –0.3 –0.3
Consumption % –0.3 –0.4 –0.4 –0.5
Tariff consumption tax D –0.1 –0.1 –0.1 –0.1
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pension system for each cohort, indicated by date of birth. The net benefit is
given by the present value of pensions and contributions, discounted by a real
discount rate equal to the rate of return on pension funds’ portfolios. (In this anal-
ysis we neglect possible gains from intergenerational risk sharing.) These figures
show that the generations born between 1940 and 1960 are most severely hit by
the pension reform. As the reform takes place in 2010 this means that all cohorts
aged between 40 and 65 suffer from this reform. The younger and future genera-
tions gain. Those who are already retired at the time of the reform have a slight
benefit as they share a bit in the improvement of the financial position of the pen-
sion fund due to the fall in liabilities. Furthermore, they benefit from the lower
consumption taxes.

Interestingly, part of the loss of the older working generations is compensated
through the government budget, as is the gain for the young generations. This can
be seen from the net benefit from the government, the second panel in Figure 3.
The net benefit from the government is defined as the discounted sum of expen-
ditures minus taxes paid. Discounting by the risk free rate, the sum of – changes
in – net benefits over all generations is zero, as in the case of pensions.

The government budget thus acts as insurance for shocks in the private sec-
tor, including shocks in the pension system. That is, at an average tax rate of 40 per
cent almost half of the loss in pension income is borne by the government, and

Figure 3. Intergenerational effects of a reduction in DB pensions
from 70 per cent to 60 per cent in 20101

1. The horizontal axis features the year of birth, the vertical axis the present value of total net benefits for the cohort
in billions of euros in 2001.
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ultimately spread over all taxpayers. Through this tax insurance, part of the loss of
the older workers is redistributed towards younger generations.

Pension reform in a defined contribution system

Next consider a reduction in pension savings in a defined contribution (DC)
system. Unlike in the case of the DB system considered above, existing entitle-
ments that have been built up in the past are not affected by the policy reform.
Only the new savings are influenced. As we will see this leads to quite different
results. The reform is modelled by assuming that the contributions of all partici-
pants are reduced such that the expected pension will fall from 70 per cent to
60 per cent of the average pay. So the reduction is of the same size as in the DB
case. The timing may be different however, as it only applies to the new savings in
the DC case, leading to a gradual fall in pensions in the future. Also the distribu-
tional impact is very different. In the DC case the net benefit from the pension
system remains the same – that is, zero – for all generations, while in the DB case
old workers lost and young generations benefited.

The crucial difference in results (Table 5) is that now employment is reduced
by the pension reform right from the start. The explanation for this effect is simple:
together with the reduction in pensions the implicit tax subsidy on pension sav-
ings is also reduced. This reduction in the subsidy makes labour supply less
attractive. The negative employment effect drives the other results in this case.
GDP declines in proportion to employment and consumption falls equivalently.
The government budget is affected in two ways: on the one hand, the downsizing
of pensions implies a reduction in tax expenditures, thereby relieving the budget;
on the other hand, the decline in economic activity has an adverse effect on gov-
ernment finance. On balance the reduction in tax expenditures dominates, so that
the government can marginally reduce the tax rate on consumption.

Table 5. Reduction in DC pensions from 70 per cent to 60 per cent of average earnings 
in 20101

1. Averages over the preceding five years; D indicates an absolute differential vis-à-vis the baseline scenario,
% indicates a relative change.

2015 2025 2050 2100

Pension contributions (% of wage sum) D –1.6 –1.3 –1.6 –1.7
Pension payments (% of wage sum) D 0 –0.3 –1.6 –3.1
Tax revenue (% of GDP) D 0.3 0.2 0.2 0
Public debt (% of GDP) D –1.2 –3.3 –6.8 –10.3
GDP (market prices) % –0.2 –0.3 –0.3 –0.3
Private employment (labour years) % –0.3 –0.2 –0.3 –0.3
Consumption % –0.2 –0.4 –0.6 –0.6
Tariff consumption tax D –0.03 –0.03 –0.03 –0.03
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Who benefits from this reform can be seen from Figure 4. Since the net bene-
fit from the pension system is zero by definition the figure only gives the impact
on the benefit from the government. As existing pension entitlements are not
affected, there are only small intergenerational effects. On balance, the younger
and future generations suffer from this reform and the older generations benefit.
The reduction in pension savings thus causes a re-distribution in favour of older
generations. They benefit from the reduction in consumption taxes, which – for
them – dominates the effect of the cut in tax subsidy on pension savings. The gain
is expressed in present value (€ in 2001) for the cohort as a whole. For an individual
the gain can amount up to some € 500 (for the cohort born around 1960).

It should be noted that these results depend on two crucial assumptions.
First, the tax subsidy decreases in proportion to the size of pension savings. This
follows from the present tax system where pension savings are exempt from capi-
tal taxation, and where marginal effective tax rates are lower for pensioners than
for workers (about 30 per cent and 40 per cent, respectively). The second assump-
tion is that the proceeds of the reduction in tax expenditures are used for a cut in
consumption taxes. As pensioners benefit from the lower consumption tax while
they do not suffer from the reduction in – new – pension savings, this leads to a
redistribution in favour of the older generations. If, in contrast, the government

Figure 4. Intergenerational effects of a reduction in DC pensions from 70 per cent 
to 60 percent in 2010; net benefit from the government1

1. The horizontal axis features the year of birth, the vertical axis the present value of total net benefits for the cohort
in billions of euros in 2001. The effect is measured as the change vis-à-vis the baseline scenario.
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would use the proceeds to reduce the tax on labour, the intergenerational redistri-
bution could be avoided.

CONCLUSION

The large pension savings accumulated in the – funded – second pillar
contribute significantly to the sustainability of government finance in the Netherlands.
The increase in tax revenues on pension income is sufficient to compensate for
the rising needs of the government for the financing of public (first pillar) pen-
sions. The rising tax revenues from pension income are not sufficient, however, to
cover all costs of demographic change; in particular the rising health care expendi-
ture puts a further burden on the government budget. Therefore, a steady reduc-
tion in public debt is required to restore sustainability. This occurs as a result of
changing sizes of different tax bases, while tax rates for each base are held con-
stant in line with the definition of sustainability used in the paper. More specifi-
cally, as capital income and consumption increase in an ageing society,
sustainability will be consistent with a rising share of tax revenues in GDP (but not
necessarily in national income).

The accounting framework provides a useful benchmark for analysing the sus-
tainability of public finances. It is less suited for analysing the impact of a change
in tax favoured pension savings on government finance. For such analysis we need
a more comprehensive account of underlying economic behaviour. Applying a
general equilibrium OLG model (GAMMA) for the Netherlands, we find that down-
sizing the second pillar could have considerable positive effects on the economy
as well as on the government budget in the case of a defined benefit system. We
consider a pension reform aiming to reduce pensions from 70 per cent to 60 per
cent of the final wage. In essence, the positive effect in the DB system arises from
a cut in existing pension entitlements, which does not harm the labour supply
decision. This cut in “old” pension entitlements also means that younger genera-
tions benefit from the intergenerational redistribution through the pension funds.
This result changes, however, in the case of a defined contribution system. Here
pension savings accumulated in the past are unaffected, and the policy reform
only concerns new pension savings built up by current and future workers.
Although the result is the same in terms of pension levels, the economic effects
are completely different. In this case, the younger and future generations are
worse off because they benefit less from the favourable tax treatment of pension
savings, whereas the present older generations benefit from the improvement in
the government budget, and the ensuing reduction in consumption taxes. In both
the DB case and the DC case the government budget improves as tax favoured
pension savings are reduced. However, how much the government benefits
depends on the economic consequences of the policy reform, which can be very
different for each specific case.
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Appendix  

The GAMMA model

GAMMA is an intertemporal applied general equilibrium model of the Dutch economy.
GAMMA extends the generational accounting (GA) framework in order to account for relevant
economic behavioural effects. In particular, the GAMMA model includes optimising forward
looking saving behaviour and endogenous labour supply of households, tax smoothing by
the government, and behavioural responses by pension funds.

Demography

The demographic model of GAMMA describes the development of the population, as
has been drawn up by Statistics Netherlands (CBS). The demographic model is made such
that it can reproduce the projection of the CBS, with one concession: it assumes a maximum
age of 99. The demographic model distinguishes between men and women, with different
mortality probabilities. Men and women are then differentiated into age cohorts. Immigra-
tion, emigration, birth and mortality determine the change of the population-cohort-size.

The public sector

Revenues for the public sector consist of revenues from income taxation, corporate tax-
ation and indirect taxation, as well as social security contributions. Income taxes consist of
labour income taxes, transfer income taxes, taxes on public pensions, taxes on private pen-
sions, taxes on imputed income from wealth and other income taxes. Corporate taxes are
levied on firms’ profits; indirect taxes are levied on consumption and investment. The
government has also non-labour income from the sale of natural gas and from public assets.
All government expenditure grows with wages. The demographic impact on government
expenditure is accounted for by extrapolating given age profiles for each type of expenditure.

Households

The life cycle model provides the basic theoretical framework for modelling household
behaviour. According to the life cycle theory, households rationally choose levels of current
and future consumption. Labour supply is age-dependent and endogenous. Labour supply
features a zero income effect, so that there is no intertemporal substitution of labour. House-
holds fully take account of the implicit tax in pension contributions. Every household is rep-
resented by a finitely-lived adult. Lifetime uncertainty is assumed to be diversified by
letting each household receive an annuity from a life insurance company in return for
bequeathing it its remaining assets upon its decease (Yaari, 1965).
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Firms

Production takes place with labour and capital according to a CES production technol-
ogy. The Dutch economy is considered to be small relative to the outside world. Factor prices
are determined on world markets. Goods produced at home are perfectly substitutable with
those produced abroad. The firm can sell its product at the given market price. Capital dete-
riorates at a constant rate. The productivity of labour is assumed to depend on both age and
calendar time. In particular, different age cohorts have different productivity levels. Apart
from their productivity, labour supplied by households of different ages is homogeneous.
Firms maximize the discounted value of their future dividend flows. The dividend payments
equal revenue minus the wage bill, corporate taxes and investments. The tax base for corpo-
rate taxes consists of revenues minus the wage bill and fiscal depreciation allowance. Fiscal
depreciation is based on the historical cost price of investment, and is geometric.

Pension funds

Private pension funds adjust their contribution rates in order to achieve equilibrium on
their actuarial balance. Equilibrium at the actuarial balance holds if the discounted value of
future liabilities equals the sum of the discounted value of future premiums and current
wealth. Liabilities consist of current and future benefits for present-day pensioners and of
future claims of present-day workers. Old-age benefits are indexed to prices and partly to
productivity, reflecting the financial situation for the average Dutch pension fund.
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