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Abstract

The paper examines pension reforms under ageing. With stylised facts, ageing is traced to low
fertility and increasing longevity. Given these persistent factors, pension systems must be
reformed to avoid an unfair burden being left for future generations.
The main results for reform blueprints are:
(1) In a Defined Benefit (DB) system, partial pre-funding is needed to achieve intergenerational

fairness unless benefits are sufficiently reduced; partial privatisation is an option for the
management of the accumulating funds.

(2) Transition from a DB to a Notional Defined Contribution (NDC) system is another reform
option; it reduces the replacement rates to levels which match prescribed  contribution rates;
an NDC public pillar can be accompanied by a second pillar, managed by the private sector.

(3) An effective retirement age increase is necessary to moderate the increase in pension
expenditure and to preserve adequate pension levels.

(4) Pension reforms have important effects on public finance target setting.
The presentation is non-technical and does not require prior knowledge of pension reforms.

JEL classification: H1, H5, H6
Keywords: Pension reform, pre-funding, privatisation, defined benefits, notional defined
contribution system
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EXECUTIVE SUMMARY

This paper addresses the design of pension reforms under ageing populations caused by
low fertility and increasing longevity. Reforms are assessed, in particular, with regard to
financial sustainability and intergenerational fairness. As a benchmark for the latter it is
required that all generations with the same fertility and longevity should pay the same
proportion of wage to pensions to earn the same replacement rate and retirement age.
Correspondingly, if the demographic factors differ from one generation to another so also
should the pension benefits and/or the replacement rate.

Defined Benefit system to be pre-funded

A pure PAYG Defined Benefit (DB) system is always sustainable by definition if
contributions are increased to cover expenditure at every moment in time. Under ageing,
however, this represents an unfair burden sharing across generations. A criterion
introduced in this paper requires that the generation which reduces fertility and/or lives
longer than its predecessors, should correspondingly pay more for the same replacement
rate and retirement age. Thus, under ageing, contribution revenue should exceed pension
expenditure, creating a fund. Based on stylised facts for EU-15, this implies that
contribution rates should now be increased drastically, leading to pension fund
accumulation of over 150% of GDP in the next 60 years.

The size of the projected fund corresponds to the order of magnitude of pension funds in
some EU Member States, but the high contribution rates required make it unrealistic as a
reform proposal. However, the message of this projection is important: people should be
informed of what they should pay into a public pension system if they want to preserve
current benefit levels and retirement age, and if they want to be fair to future generations.
If they are not prepared to pay this price, then they should – individually and collectively
- accept pension reforms which involve reducing the replacement rate and/or increasing
the retirement age.

We show that under the projected ageing, a retirement age increase of about three years is
required to moderate to any significant degree the required rise in contribution rates in the
long run. The resulting partial funding is, however, not much affected by this as the
induced reduction of pension expenditure and increased contribution revenue in the short
run should not immediately lead to lower contribution rates. Rather, the induced surplus
should be saved for covering future expenditure.

This leads to the result that a vast range of pension system options for a stylised EU-15
economy imply pension fund accumulation of 100-150% of GDP in the next 60 years, of
which 2/3 in 30 years. Only if replacement rates were radically reduced would the need
for partial funding be removed.

Once the case for partial funding is established, the question about management of the
accumulating funds arises, except where the government initially has a large debt and
uses the accumulating funds for debt amortisation. In other cases, special institutions
could be established to place these funds. Depending on attitudes towards the role of the
state, partial privatisation by diverting part of contribution payments to a second pillar
might become attractive. A fully funded second pillar has desirable properties with
respect to a firm link between contributions and benefits, is therefore actuarially fair and
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reduces labour market distortions. It should be noted, however, that this is achieved at the
expense of deterioration of the publicly managed first pillar in these same respects.

The new approach presented in this paper for reforming a DB system under ageing to
achieve intergenerational fairness through partial pre-funding is meant to be easily
understandable and applicable in practise. Fortunately, it is not necessarily in
contradiction to other arguments presented elsewhere. Rather, an argument that a
combination of a PAYG and a funded pillar is advantageous as it helps to diversify
various risks is an additional one and reinforces the case for implementing pre-funding.
Furthermore, funding may ease labour market distortions, increase total saving and GDP,
and also lead to higher returns on pension contributions. These are possible additional
positive effects of funding, but as they might be controversial and depend on
circumstances in each case, it should be seen as a merit that the argument pursued in the
present paper does not depend on them. In addition, the method here leads to a time path
for partial pre-funding and/or privatisation, which can be considered to be a proxy for fair
burden sharing across generations during the transition period.

Transition to a Notional Defined Contribution system

Transition to a Notional Defined Contribution (NDC) system is an alternative way to
achieve financial sustainability and intergenerational fairness in the public pension
system. If the personal accounts to which the contribution payments are recorded are set
to earn an interest equal to the rate of growth of contributions (i.e. wage bill growth if the
coverage remains constant), replacement rate is automatically reduced so that pension
expenditure adjusts to contribution revenue.

During a transition to an NDC system, however, a deviation from financial balance may
occur, depending on how the rules are set to transform the accumulated DB rights to
NDC accounts and also on the possible changes to retirement age. Sustainability of the
system may therefore require a transfer from the general government budget or specific
adjustments to pension fund parameters during the transition period.

As the projected ageing leads in an NDC system to a considerable reduction of the
replacement rate, the introduction of an additional pension contribution, which is
transferred to a newly established fully funded second pillar (or to a voluntary third pillar)
becomes an option. This would lead to partial funding of the pension system as a whole,
with a roughly similar level of contributions and replacement rates as in a partially
privatised DB system. Thus, the two alternative reform blueprints may lead to similar
outcomes in these respects, although they differ drastically with respect to rules for
determining contributions and benefits, and also require quite different measures for
managing the transition. They also cope in different ways with any further changes in
demographic factors or in retirement age.

Implications for setting targets for public finance

As a public pension system falls within general government finances, any surplus or
deficit has a direct effect on public finances as a whole. The effects of pension reforms on
contribution payments, pension expenditure and funding are key indicators, but in
addition, the choices of whether government gross debt is reduced, whether reserves are
built within the public sector, or whether the pension system is partially privatised, all
directly influence public finances. Consequently, any projected path for the financial
balance of a pension system and any pension reform considered or implemented have
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marked implications for public finance target setting, notably for the overall balance of
the general government. A method is presented which leads to a translation of the
pension reform results to a target path for public sector balance in each particular case.

As an example, in the case of a mono-pillar DB system, in which the retirement age
increases by three years and accrual rates are adjusted so that replacement rates settle at
around 60%, the target for government surplus is 1½-3½% of GDP. A partial
privatisation would reduce this target, and possibly even justify a deficit, depending on
the pace of ageing and size and timing of privatisation.

In the case of an NDC system, the long-run target for government deficit is not affected
by ageing, provided that the system is well-designed so that pension expenditure adjusts
to contribution revenue. However, the possible deficit during the transition needs to be
financed by drawing from other government revenues. Correspondingly, if a surplus
appears - which would happen for example if the retirement age increases - it can be used
for financing any public expenditure.

Robustness of the results

The results here are based on an actuarial model, which means that it covers only the
pension system. This does not, however, hamper much the applicability of the results.
The rest of the economy is represented by various assumptions and it would be easy to
show the effect of a change in any given assumption. Furthermore, most of the results are
very robust, if it is assumed that pensions are indexed to wages or to the wage bill, which
may be a good approximation of reality in the long term. Also, the general conclusions do
not depend imperatively on the interest rate assumption, which reiterates the conventional
view that the interest rate exceeds by a given margin the growth of the wage bill.

The paper presents a method to analyse pension reform options, and illustrates results
based on simple stylised projections on ageing. The results may be sufficiently close
estimates for the orders of magnitude of a variety of effects and therefore usefully serve
the on-going debate on pension reforms. It is noteworthy, however, that although the
simple demographic projection broadly mimics the current demographic projections for
EU-15, it rather underestimates it in the next 30 years. As our calculations relate only to
pension expenditure, omitting other age-related public expenditures, the real world
problems may well be even more serious than those illustrated in this paper. This should
be kept in mind if any alleviating factors are brought into the discussion.

Institutionally, the approach is sufficiently general to render results which can be applied
in many countries. To tailor reforms to any individual country, more accurate modelling
details and real demographic data could be introduced in order to derive more precise
results.


