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Executive Summary

In the past few decades, a myriad of reforms in Europe have had a significant
impact on the way and extent to which public pensions provide retirement
income. This departmental paper takes stock of where European pension sys-
tems stand and assesses their key characteristics. We present a novel measure
of the balance between lifetime benefits and contributions—the Proportion-
ality Measure—to examine pension systems long-term sustainability, fairness,
and intergenerational equity.

The results presented in this paper suggest that in most countries additional
efforts are needed to ensure the long-term sustainability of pension systems.
Reforms enacted in recent decades raised retirement ages, streamlined benefit
entitlements, and flattened the profile of pension spending projections. Still,
in many countries, pension spending and deficits are projected to increase
and remain at high levels for decades to come, fueled by rising old-age
dependency. Older generations—that is, current retirees—receive lifetime
benefits that exceed their lifetime contributions more than twofold. Reforms
legislated in the decade following the GFC reduced the lifetime benefit-con-
tribution ratio to nearly 1.5 for younger generations, going halfway toward
long-term sustainability. However, subsequent and more recent reforms and
reversals have partly eroded these gains and, as of 2021, the lifetime bene-
fit-contribution ratio stands at about 1.7 for younger generations. This leaves
most pension systems dependent on substantial state transfers for generations
that crowd out other productive spending, including resources needed for
greener and more inclusive economic transformation.

Reforms have widened intergenerational divides, posing risks for broad
support to pension systems in the future. To improve sustainability, reforms
in most countries have more closely aligned contributions and benefits for
younger cohorts who will not be treated as favorably as older ones. Com-
pared to current retirees, future generations will access public pensions later
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PENSION REFORMS IN EUROPE: HOW FAR HAVE WE COME AND GONE?

in life and receive relatively lower benefits. Such differences in treatment
across generations might disincentivize younger generations to participate in
pensions systems and heighten risks for reform reversals, ultimately adding
pressure on long-term sustainability.

Tackling the risks ahead requires frontloaded reforms to ensure sustainability
and fairness across generations. Our results suggest that addressing existing
imbalances would ideally require a more equitable burden-sharing across
generations. In addition to tackling sustainability concerns, pension systems
should minimize labor market distortions insofar as trade-offs with adequacy
are less acute. Reforms that appeal to shared principles of equity along with
enhanced financial literacy can be socially and politically more palatable.
Measures to encourage later retirement and instruments to complement pub-
lic schemes can support pension adequacy.

The COVID-19 crisis may place higher demands on future pension reforms.
The crisis has contributed to another wave of increase in public debt,
although cushioned by lower interest rates. The costs of the crisis have been
largely shouldered by younger generations, including in the form of scarring
and human capital losses. Governments will therefore need to strengthen the
resilience of economies—and social security systems in particular—to future
shocks. All in all, the crisis will strengthen calls for ensuring fair, equitable,
and sustainable pension systems in the post-COVID-19 world.

xii



CHAPTER

1 Introduction and Motivation

The past three decades have witnessed extraordinary reform efforts to contain
pension spending outlays. With increasing life expectancy and low fertility,
old-age dependency rates have been creeping up and pension spending in
Europe has been gradually rising through 2010s. Countries have responded,
and responded with vigor. A myriad of reforms, mostly enacted in the after-
math of the global financial crisis (GFC), have improved the long-term
sustainability—as captured by the Proportionality Measure, defined as the
balance between lifetime benefits and contributions—and—with some mixed
success—the design of pension systems. In balancing macro-fiscal and politi-
cal constraints, reforms have been mostly gradual, thus delaying adjustments
well into the future.

In recent years, reform efforts have lost momentum, and several countries
have reversed earlier measures. The low interest rate environment reduces the
cost of public debt and may make public finances to look more sustainable
and generational disparities less stark. Against this background, and despite
adverse demographics, political pressures to unroll previous reforms have
been building up well before the COVID-19 crisis. This raises questions:
have the reforms been sufficient to put the pension systems on sustainable
grounds? If so, have reforms been fair and equitable, and will these reforms
be sustained? If not, how far are we and what lies ahead?

As the COVID-19 crisis sharply transforms economic conditions, reviewing
the role of social protection systems becomes critical. Rising public debt—
including that associated with pension system deficits, reform reversals, and
long-term scaring—affect the sustainability of pension systems and public
finances. These conditions will also induce wider generational imbalances as
the crisis has affected disproportionately the youth and working aged. The
changing economic environment requires clear diagnosis of the sustainability
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of pensions under the current policies and places higher demands on rethink-
ing the design and mix of pension and welfare systems.

This paper assesses the sustainability, fairness, and intergenerational equity
of pension systems in Europe. We document pension reforms in Europe
over the past three decades along with recent episodes of reversals—as ulti-
mately encapsulated in 2021 Ageing Report (EC 2021) projections—and
discuss their key macro-fiscal implications. To formalize the consequences of
reforms on sustainability, fairness, and equity, we examine pension systems
in a framework that compares contributions and benefits over the lifetime
of different cohorts. Such framework starkly reveals how the assessment of
pension systems depends on their debt, deficits, and the interest rate—growth
environment or “7 — g.”

Past reforms have been insufficient to restore sustainability. Before the GFC,
the pension systems in Europe provided lifetime benefits that, in pres-

ent value terms, doubled lifetime contributions on average—a recipe for
unsustainability. Reforms enacted over nearly a decade, leaning against the
GFC and the European debt crisis and population aging, were expected to
gradually reduce lifetime benefits to just above 1.5 times contributions as
of 2018 (in net present value [NPV] terms) for cohorts retiring in 2040s
and beyond; reaching nearly halfway toward sustainability. Still, pressures

to reverse reforms in late 2010s eroded some of these gains, and lifetime
benefit-to-contribution ratio for the younger generations stands at 1.7 as of
2021. In the long-term, pension spending would remain at unprecedentedly
high levels—the number of countries in our sample with pension spend-
ing of more than 10 percent of GDP goes from 9 out of 27 in 2000 to 18
out of 28 in 2050—and pension systems in most European countries are
not sustainable.

The gradual approach to many reforms carries implementation risks.
Phased-in reforms can deepen intergenerational divides for decades, protect-
ing the elderly and weighing on the youth, and shift into the future the polit-
ical costs related to their implementation. Reform reversals have been evident
in several countries already before the COVID-19 pandemic. In emerging
Europe, reversals have typically aimed at addressing short-term deficits at the
expense of future pension adequacy, in some cases worsening long-term sus-
tainability. In advanced Europe, reversals have partly rolled back retirement
age extensions and increased pensions to current retirees, shifting the imple-
mentation farther in the future (for example Greece, Italy, and Spain).

Maintaining pension benefits that are not affordable can constrain room for
policy maneuver and lead to efficiency losses. Reforms that fail to address
imbalances between pension contributions and benefits expose countries to
shocks and risks associated with financing these gaps, and can put pressure
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on sovereign yields, especially in countries with high debt. Furthermore, high
pension spending can constrain policy space, especially in deep recessions
with unfavorable financing conditions, crowd out other productive spending,
and erode long-term potential growth. Room to increase pension contri-
bution rates, which are already on average 22 percent of wages in statutory
terms, to finance existing imbalances is limited. While employment rates tend
to be negatively associated with labor taxes (that include pension contribu-
tion rates), the employment impact of pension contributions depends on the
extent to which these are perceived as valuable as savings. Increases in contri-
butions should be accompanied with strengthening their links with benefits:
stronger actuarial contribution-benefit links in earnings-related systems can
mitigate otherwise discouraging impact of contributions on labor supply and
labor-leisure choices and even encourage participation and employment.

The paper further discusses broader implications for pension system design.
Even pension systems that are sustainable and equitable across generations
can introduce important distortions. For example, individuals with low
earnings might find it beneficial to contribute the minimum number of years
required to qualify for a minimum pension when its value does not depend
on the years of contribution. Pension design matters also on political econ-
omy grounds. Long phase-in periods can deepen intergenerational divides,
posing risks to their future implementation. Reforms that appeal to shared
principles, ensure equity across generations, and address distortions in the
systems could foster greater political acceptability.

The paper is organized as follows. Chapter 2 clarifies key definitions and
concepts and presents a quantitative framework for assessing sustainability,
actuarial fairness, and intergenerational equity. Chapter 3 describes key pen-
sion reforms enacted over the past three decades, followed by a quantitative
assessment of sustainability and fairness across European countries in Chap-
ter 4. Chapter 5 discusses key aspects of incentives, adequacy, and afford-
ability and presents political economy considerations of reforms. Chapter 6
outlines policy implications and recommendations.






CHAPTER

2 Sustainable, Fair, and Equitable
Pension Systems

Definitions and Principles

The impact of pension system on public finances and labor market incen-
tives depends on the system as a whole, not only on particular features of its
components. This chapter discusses the following principles and their inter-
relations that are useful in describing and diagnosing pension systems: (1)
long-term sustainability; (2) actuarial fairness; (3) intergenerational equity;

(4) incentive compatibility; (5) affordability, and (6) adequacy.

o Sustainability. This paper assesses the sustainability of pension systems by
their ability to ensure that pension benefits are funded by pension contri-
butions without requiring additional transfers.! More formally, a measure
of long-term sustainability therefore requires that the present value of contri-
butions az least equals the present value of benefits.?

o Actuarial fairness. A system that provides benefits that fully compensate
individuals for their lifetime contributions is actuarially fair (Queisser
and Whitehouse 2006). We assess actuarial fairness at the cohort level—

'Tn some countries, pension systems might be explicitly financed by revenue sources other than pension con-
tributions. For example, in Norway, pension contributions are considered part of general revenue (that is, not
directly linked to the financing of pensions). Moreover, the state pension fund (SPF) is also intended to finance
government non-pension spending; see Pension Fiche for Norway in EC (2021).

?This is akin to sustainability of fiscal policies formally defined as set of policies under which, over an infinite
horizon, the present value of primary deficits to GDP is equal to the negative of the current level of public
debt to GDP (see Blanchard and others 1990). In a similar fashion, a pension system that is actuarially fair
at the Aaron (1966)-Samuelson (1958) rate of return would ensure that debt-to-GDP ratio does not increase
in the long term. As with infinite horizon government budget constraint, dynamic (in)efficiency conditions
extend also to the pension system, that is, when the interest rate is lower than the rate of economic growth, a
pension system might be able to sustain a lower present value of contributions relative to benefits (by run-
ning a Ponzi game).
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whether the aggregate contributions paid by a cohort during the working
life are compensated by the aggregate benefits received by the same cohort
in retirement. This concept is closely linked to sustainability: if, for every
generation, the present value of lifetime contributions equals the present
value of lifetime benefits, it must be the case that the present value of all
system contributions equal the present value of all system benefits. How-
ever, a pension system that is sustainable on aggregate does not ensure
actuarial fairness for cohorts (for example, if there is redistribution across
generations) or individuals (for example, if there is redistribution within
generations).>

o [ntergenerational equity. A pension system achieves intergenerational equity
if the balance between the present value of contributions and benefits does
not change across generations. A system can be equitable across generations
without being sustainable or actuarially fair, for example if all individuals
of all generations receive benefits that are systematically larger than their
contributions. Conversely, a system could be sustainable without being
equitable across generations, for example if what one generation receives in
benefits in excess of contributions is offset by providing benefits lower than
contributions for another generation. An actuarially fair pension system
does not entail any redistribution across generations and is thus intergener-
ationally equitable.

o [ncentive compatibility. The incentives for individuals to participate in and
contribute to a pension system are strongly influenced by its design. Sys-
tems where lifetime benefits exceed contributions—that are “more than”
actuarially fair—should exert stronger incentives for participation. Con-
versely, when additional contributions are not compensated by equivalent
additional benefits (in present value)—that is, actuarial neutrality is not
ensured—pension systems discourage contributions. In addition, pension
contributions could be viewed not as deferred earnings but as distortive
taxes. This could happen when pension design does not link benefits well
to contributions but also because of market failures. People can be myopic
or imperfectly informed, giving more weight to current contributions than
future benefits. Distributional features common in pension systems nor-
mally create distortions.

o Affordability. In countries with a vulnerable fiscal position or limited access
to finance, pension system deficits could lead to unsustainable debt dynam-
ics, elevated sovereign risk premia, and potentially crowd out productive
private spending (normally investment). High public pension outlays are
thus not without economic costs. Since higher consumption of retirees

3A system that would ensure actuarial fairness for individuals or cohorts—although hard to achieve in
practice—would remain sustainable in the long term in face of demographic shifts, although it can exhibit
imbalances during the demographic transitions.
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comes out of current national income, it leads to lower consumption and/
or less savings somewhere in the economy, which similarly means less
investment and likely lower national income in the future (Barr and Dia-
mond 2008). The fiscal adjustment that ultimately is needed can be pro-
cyclical and is harder to achieve by other means if the pension spending
forms a large share of government outlays. Adjusting other government
spending or increasing contributions may similarly weigh on growth as
this may also crowd out other productive public spending (for example,
health, investment) or increase distortive taxes. In other words, even when
a pension system is sustainable, it might be expensive, and ultimately #naf-
fordable, to the extent it limits the scope to respond to short-term shocks
and potentially depletes resources that could be used in other produc-

tive activities.

® Adequacy. Too-low public pension spending might not be adequate in that
it might lead to considerable deterioration in living standards after retire-
ment, potentially leaving a high share of elderly with retirement income
that is not enough to lift them above the poverty level. Chen and others
(2018) document that since the financial crisis, the risk of elderly poverty
declined steeply while that of the working-age population and particularly
of the young (18-24 years old) increased. Pension systems in Europe along
with other sources of income (investment income, imputed income from
home ownership) shield the elderly well from poverty. Existing pockets of
elderly poverty are more effectively addressed with tools outside the con-
tributory pension systems.

We assess how pension systems in Europe correspond to these principles in
a unified present value framework with a focus on its macro-fiscal interlink-
ages. While a generalized framework is useful for fixing the ideas, one has to
be mindful of its nuances that can complicate the assessment of the pension
system’s compatibility with the aforementioned principles under common
parameterization. For example, while sustainability, actuarial fairness and
neutrality are all present value concepts, sustainability is closer in spirit to an
infinite horizon macroeconomic budget constraint while fairness and neutral-
ity describe how the system is perceived by individuals or cohorts over their
finite lifetimes. Different time perspectives can create a wedge between these
concepts, for example, in case of adverse demographic trends or if the time
preference of individuals differs from the internal rate of return (IRR) of the
aggregate system.? Different discount rates can also imply that present-value
equivalence of the system does not necessarily remove labor market disincen-

#The rate of time preference of individuals might be approximately equal to (or based on some studies even
exceed) the market rate of interest which is usually larger than the sustainable rate of return for an aggregate
system (Borsch-Supan 2006). Moreover, subjective discount rates might be important in forming perceptions
of pension system fairness, which might also reflect the overall credibility of governments (Brown, Ivkovi¢, and
Weisbenner 2010).
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tives for individuals (Borsch-Supan 2006). And further, due to incomplete
markets or imperfect information, pension systems can face deviations from
the first-best environment in which case actuarial benefits may not minimize
distortions (Barr and Diamond 2008, 2010). All these considerations imply
that pension systems need to balance multiple objectives and that a good
policy design that should still seek to avoid distortions and strive to adhere to
the aforementioned principles, should do so with appropriate tools.

Assessing Sustainability, Fairness, and Intergenerational Equity

We propose a novel application of the Proportionality Measure (PM) to
quantitatively assess the sustainability, fairness, and intergenerational equity
of pension systems across countries.” Actuarial fairness implies that the pres-
ent value ratio (that is, the ratio of the present value of benefits to the present
value of contributions) is equal to 1:

a=ay,

3 ol "

d:ﬂk

=1 (1)

2 C‘Z(l-ll-;’)tZ "

a=a,

in which C'is pension contributions, P is paid-out pension benefits,  is a dis-
count rate, and « is age. The age is further segmented into age at the entrance
into working life (), age at retirement (#;) and age at end of pension
period (2,)). Defining the benefit (¢,) and contribution (t) rates as ratios of
benefits and contributions to nominal GDP (Y), respectively, and assuming a
constant GDP growth (g), equation (1) can be rewritten as:

Satl " Savrern (T

1 AR

~ 1 \“ 4, B 1 \“ 4
;;‘ T”Kl(1+r) ﬂgﬂ’ Ta }/"w(1+g)ﬂ ﬂw(l-i—r)
“p 1 +g a—a,
;ﬂ’[eq“(lﬂw ) )
T A 1+g a—a, o
ﬂgg T\ T+7

w

Setting 7 = g, equation (2) boils down to a proportionality measure (PM):

This concept is inspired by Knell (2005a, b) who defines a proportionality index as the ratio of the sum of
contribution rates to the sum of benefit rates and showed that in the demographic steady state the proportion-
ality index is consistent with the balanced budget condition of the pension system.
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p

> 4,

PM = (3)

Ap—1
>
a:ﬂw

For each cohort, the PM is calculated as the ratio of (undiscounted) sum of
pension benefits to the sum of contributions, both in percentage of GDP.
The PM is thus a gauge of actuarial fairness of a pension system. It calculates
the ratio of lifetime benefits and contributions under the assumption that the
discount rate (7) is equal to the return that each cohort gets on their pen-
sion contributions that in turn is set equal to the GDP growth (g)—a close
approximation to a “pure” pay-as-you-go (PAYG) return of a growth rate of
the contribution base (see Chapter 4).

The PM links the assessments of fairness and sustainability of a pension sys-
tem. According to the Aaron-Samuelson condition (Aaron 1966, Samuelson
1958), in a pure PAYG pension system the fiscally sustainable rate of return
is equal to the sum of the growth rates of labor productivity and labor input
(that is, the growth rate of the tax base, which equals the growth of GDP

in steady state). Thus, when r=g in a pure PAYG system, PM=1 indicates an
actuarially fair system for a cohort. A PM persistently above unity is a sign
of pension schemes requiring persistent intergenerational transfers.® Further,
it is desirable to distinguish between the “actuarial balance” of the overall
pension system and actuarially fair benefits for the cohort. If the pension
system is actuarially fair—or PM=1—for all cohorts, it is also sustainable on
aggregate. At the same time, at the aggregate level, the pension system can be
affected by demographic shifts and for some time signal PM higher than 1
(or per-period “actuarial deficits”) even if it is actuarially fair for the cohorts
retiring during the same time period.

The PM is also a measure of intergenerational equity. There is a close con-
nection between the PM and the equity theory (Adams 1963, Knell 2005b),
whereby a distributional rule would be regarded as fair across individuals if
the ratio of inputs to outcomes is identical for all. In that spirit, a pension
scheme that yields a constant PM across cohorts would ensure intergen-
erational equity.

The PM needs to be complemented by other measures to fully assess incen-
tive compatibility, affordability, and adequacy of pension systems. A pension
system might be sustainable, fair, and equitable, and still provide poor incen-
tives to participate (for example, achieving a PM of 1 by raising contributions
excessively) or result in inadequate outcomes (for example, achieving a PM
of 1 by lowering benefits excessively). Alternatively, a system might be unsus-

6Should the real interest and growth rates differ, the PM benchmarks for actuarial fairness and sustainabil-
ity would differ from unity. The appropriate PM benchmarks in this case are discussed in the fourth section
of this chapter.
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tainable from contributions but still affordable (for example, a country could
finance a PM greater than 1 with permanent transfers for non-contributory
benefits without threatening solvency or crowding out other productive
spending). Thus, it is important to complement the PM with other measures
to put pension schemes in the specific country context—we discuss these
issues in Chapter 5.

The Choice of a Discount Rate

A key parameter in any actuarial calculation is the choice of a discount rate
(r)—the rate at which contributions and benefits would be valued, also
representing the rate of return on alternative investments. Several options are
possible depending on the objective, including riskless interest rate, market
rate of return, and the rate of time preference of individuals who make their
retirement decisions. A discount rate relevant in the context of public pension
systems is the yield on long-term government bonds—the rate at which gov-
ernments can borrow, reflecting the riskiness of government long-term prom-
ises such as pensions (Queisser and Whitehouse 2006)” that is often used in
the official assessments of sustainability of pension systems (OECD 2020,
US Social Security Board of Trustees 2020, CBO 2019). For cross-country
comparisons EC (2020) and Eurostat, European Central Bank (2011) sug-
gest using a basket of European government bond yields to discount pension
liabilities to address the interdependence between pension policy and bond
yields at the country level and to obtain a single risk-free interest rate.

A discount rate at which the sum of discounted values of lifetime contribu-
tions and benefits are equal—that is, the interest rate at which equation (1)
holds—is the internal rate of return (IRR). Accordingly, a flow of contribu-
tions and benefits would be actuarially fair if the discount rate corresponds
to the IRR. Following (3), a pay-as-you-go pension system without inter-
generational redistribution would then have a PM equal to 1. An IRR >
(equivalent to a PM > 1) would describe a pension scheme where the relative
contribution burden during the working life is more than compensated by
the payments at retirement. Conversely, with IRR < 7 (equivalent to a PM <
1) lifetime contributions would exceed lifetime benefits.

An assessment of sustainability also requires a benchmark for the discount
rate. In a pure PAYG pension system (where pension spending is adjusted

7Setting the discount rate equal to GDP growth as per Aaron-Samuelson condition is tantamount to saying
that governments (and individuals) are indifferent between receiving a given share of GDP today or anytime
in the future. A fiscally sustainable rate of return from the point of view of public finances can differ from a
“fair” return for an individual who could earn a risk-adjusted rate of return (for example, risk-free rate plus an
equity premium).

10
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every year to equal pension contributions under a constant contribution
rate), a fiscally sustainable rate of return on contributions is equal to the rate
of growth of the contribution base (Aaron 1966, Samuelson 1958). Such
system would always be able to pay benefits with collected pension contri-
butions and is thus sustainable. In practice, as discussed in Box 1, PAYG
pension systems are rarely pure and choosing an appropriate benchmark for

a discount rate to assess sustainability can be more complex. In our frame-
work a sustainable benchmark for a discount rate is GDP growth as also
reflected in equations (2) and (3). A PM=1 would indicate exactly sustainable
pension system.

What PM Level Is Actuarially Fair and Sustainable?

In this present value framework, conditions for fairness and sustainability are
determined by the interplay of 7, g, and /RR. The degree of actuarial fairness
depends on the distance between the discount rate (yield on long-term gov-
ernment bonds) and the IRR of a pension system. The ability of the system
to cover actuarial per-period balances depends on the relationship between
the IRR and the growth rate of the economy (that is the IRR of a pure
PAYG system). Further, the macro-fiscal sustainability of the system depends
on the relationship between the discount rate and the growth rate of the
economy, or r-g.

The benchmark level of PM consistent with actuarial fairness and sustain-
ability depends crucially on 7—¢. In deriving (3) we conveniently assumed
that =g that in line with the above conditions implies that a PM=1 is
actuarially fair. It is also sustainable since the present value of contributions
and benefits—that define primary pension system balances net of interest
payments on pension system liabilities—would stabilize debt at its ini-

tial level. However, the actuarially fair and sustainable benchmarks for PM
diverge when r=g.

e The actuarially fair PM is proportional to r—g. The actuarially fair PM is
greater than 1 when r>g. Other things equal, higher interest rates or lower
economic growth will lower the PDV of future benefits by more than the
PDV of contributions. Thus, benefit rates can be raised, or contributions
lowered (relative to when r=g), resulting in a PM>1 while still maintain-
ing the balance between the present value of benefits and contributions.
Conversely, when r<g, an actuarially fair benchmark for the PM would be
lower than one. Numerical simulations on actuarially fair PM benchmarks
for different values of r—g and lengths of contribution and benefit periods
are provided in Box 2.

11
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Table 1. Sustainable Proportionality Measure Depending on Interest
Rate - Growth Rate Differential and Debt Level
Debt level

r-g 0 25 50 75 100 150

-2 1.00 1.06 1.12 1.18 1.24 1.35

-1 1.00 1.03 1.06 1.09 1.12 1.18

0 1.00 1.00 1.00 1.00 1.00 1.00

1 1.00 0.97 0.94 0.91 0.88 0.82

2 1.00 0.94 0.88 0.82 0.76 0.65

Source: IMF staff calculations.

Note: The

table presents benchmark sustainable proportionality measure depending on interest rate and

growth differential and the level of public debt in steady state, assuming steady state contributions equal to
8.5 percent of GDP.

e The sustainable PM—for most pension systems in Europe—is inversely
related to r—g (Table 1). Actuarial fairness at the cohort level does not
necessarily ensure a systemwide sustainability when interest and growth
rates differ (Box 3). When r=g, economic growth is exactly sufficient to
offset interest payments and, assuming zero primary balances, an actuarially
fair pension system with PM=1 will also stabilize debt as a share of GDP.
When r>g, to stabilize or reduce debt requires the present discounted value
of benefits to be lower than the present discounted value of contributions.
This implies that—on average across cohorts—a sustainable PM is lower
than 1. Clearly, while lower initial debt or higher primary balances tend
to make the system more sustainable and thus increase the PM values
required to stabilize debt (possibly above unity), most pension systems in
Europe have run primary deficits and accumulated high pension system
debt. Conversely, when r<g, a pension system can afford to provide more
than actuarially fair benefits in order to stabilize debt. In sum, with r>g,
the sustainability condition is more binding than actuarial fairness (pur-
suing fairness does not ensure sustainability), generally requiring a PM<1,
while with r=g or r<g, actuarial fairness will help to stabilize or reduce
debt. Table 1 provides PM benchmark values for sustainability depending
on r-g and initial level of debt.

What is the appropriate 7—g¢ for sustainability analyses? Recent research
stresses that, with considerable variation across time, over the past two cen-
turies negative 7—¢ has occurred more frequently (Mauro and Zhou 2020).
Table 2 shows mean and median 7—¢ for advanced economies for different
time periods. More recently since euro inception, 7—¢ has come closer to
zero for advanced economies on average. Consistent with this, and given the
uncertainty surrounding the evolution of 7-g in the long-term, this paper
maintains an overall Europe-wide PM benchmark at 1.0 to assess fairness
and sustainability. Still, long periods of » diverging from ¢ can substantively
change both assessments. Wide differences in 7—g are evident across coun-
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Table 2. Interest Rate - Growth Rate Differential in Selected Advanced Economies, 1950-

2016
1950-1979 1980-1999 2000-2016 1950-2016
Mean Median Mean Median Mean Median Mean Median
Australia -4.4 -39 2.2 1.9 —-1.0 =1.0 —-1.6 =1.5
Belgium -1.4 —-1.2 3.2 3.8 0.4 0.4 0.4 0.5
Canada -3.4 —2.7 3.1 2.9 —0.4 —0.8 -0.7 -0.8
Denmark -1.7 -15 34 3.8 0.3 -0.1 0.2 0.6
Finland —2.0 =13 1.7 0.2 0.4 -0.3 -0.3 —0.4
France —4.0 —4.0 2.6 3.0 0.8 0.3 -0.8 -0.2
Germany =23 -2.0 1.9 2.6 0.8 —0.2 -0.3 —0.3
Italy —4.3 -3.5 2.0 2.3 2.0 0.8 -1.0 -0.7
Japan -6.9 —6.8 0.8 0.5 1.6 1.1 —2.8 —-1.1
Netherlands —41 —-3.8 2.2 2.7 0.2 0.0 —-1.2 -1.2
Norway —4.4 —4.2 1.7 1.8 -1.9 -29 -1.9 —24
Portugal —5.1 —-3.2 —-0.8 -1.8 2.5 0.0 -1.9 —-1.7
Spain —9.6 —10.0 1.1 1.3 0.4 -2.1 —4.0 —-2.9
Sweden -3.2 —-2.9 2.0 2.1 —-0.2 -0.3 -0.9 -1.0
Switzerland =312 =872 0.2 0.2 =05 =2 =1l —-1.9
UK —2.1 —2.2 1.1 1.6 —-0.2 -0.8 -0.7 -0.8
USA —2.6 -3.0 1.8 1.4 -0.3 -09 -0.7 -0.8
ALL -3.8 =38 1.8 1.9 0.3 —0.2 —-1.2 -0.9

Sources: Jorda and others (2019); and IMF staff calculations.

tries, several of which have had positive 7—g since 1980. Interest rate—growth
differentials were notably elevated in the last decade since the GFC for several
high-debt countries, including Italy, Portugal, and Spain, while at the same
time 7—¢ has been negative, for example, for Germany and most Nordic
countries. The sustainability conditions discussed in Box 3 stress particular
importance of cases where initial debt and pension system deficits are high,
and 7—g is persistently positive. The first two conditions are relevant for
Europe: pension system deficit in Europe currently stands at about 2.5 per-
cent on average (see Chapter 5) and by our calculations, pension system
deficits accumulated since 1980s (or earliest available year) are of the same
order than general government debt for an average European country. In
these circumstances, sustainability constraints dictate using a sustainable PM
benchmark below unity (Table 1) that is more constraining than actuarially
fair PM benchmark. For example, Italy has had a positive 7—¢ at about 2
since 1980 that for a debt at about 150 percent of GDP (and zero primary
pension deficits) requires a PM benchmark of about 0.56-0.65. For many
northern countries 7—¢ has come down to the vicinity of zero where sustain-
able steady-state benchmarks center around 1.

13
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Data Sources and Key Concepts

Operationalizing the framework proposed in this paper requires time-series
of contributions and benefits observed over a lifetime of generations. The
calculations combine aggregate historical data with the Working Group on
Ageing Populations and Sustainability (AWG) projections on pension ben-
efits and contributions, assigned to cohorts based on population structure,
employment, and earnings profiles, yielding an unbalanced three-dimensional
database spanning from 1950 to 2100 across cohorts, countries, and different
vintages of pension projections. Technical aspects and explanations on con-
structing the database are provided in the Annex 1. Few related studies simi-
larly concerned with the effects of gradual pension reforms on future cohorts
calculate the IRRs relying on pension model simulations, differentiated for
different family types (Wilke 2005).

® Data sources. Our key data source for long-term pension projections is the
AWG Ageing Report, augmented with historical data taken from Eurostat
and the OECD. Demographical data and projections are taken from the
UN population projections.

e Vintages. The data is separated into three vintages defined by the 2009,
2018, and 2021 AWG projection rounds as documented in EC (2009,
2018a, 2021). This isolates the impact of reforms and subsequent reversals
between the three vintages, covering the GFC, the European sovereign debt
crisis, and its aftermath—a decade that witnessed the most frequent and
extensive reforms.

o Cohorts. The key to assessing the intergenerational equity as well as sustain-
ability simultaneously is to break the data down into cohorts. Cohorts are
defined by their birth year, and the lengths of their working and pension
lives are determined by the calculated effective retirement age. Pension
expenditures at any given year are assigned to cohorts based on the size
of each respective cohort in the total number of pensioners. Earnings and
contributions are assigned to cohorts based on their respective shares in
total employment and are distributed over their working lives based on an
age-earnings profile and actual contribution data.

® Pension contributions and Intergenerational transfers. Actuarial calculations
by cohorts are meaningful only when the actual contributions paid by any
specific cohort can be matched with their expected benefits. We there-
fore exclude from calculations any state transfers and other third-party
revenues—denoted as “state contributions” in the AWG Ageing Report
definitions—other than contributions paid by employees and employers
used to finance the pension system. Such state transfers are by definition a
financing from general taxation that are not linked to pension rights and in
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most part constitute intergenerational transfers from current working-age
population to current retirees; the very concept that our framework is
set to explore.

® Pension benefits. We rely on a broad AWG concept covering all public
pension benefits, including some non-contributory benefits to the elderly,
such as non-earnings related social assistance provided to elderly who do
not fulfil the minimum contribution requirements for old-age pensions
(EC 2017).8 While the scale and eligibility for non-contributory pensions
is a design choice in the form of social assistance, in substance it provides
retirement benefits to the elderly and is therefore a choice that deeply
interlinks with contributory system. Conceptually, accounting for these
benefits is important for cross-country comparability of the PM for sus-
tainability assessments. For example, in countries where replacement rates
are projected to fall (for example, Sweden) or eligibility conditions are
projected to tighten (for example, Poland), spending on non-contributory
minimum pensions can increase substantially. Ignoring this projected
increase in social assistance spending would make pension systems to look
more sustainable than warranted. In addition, non-contributory benefits
also shape the incentives of individuals in their labor market decisions (see
Chapter 5), especially as even beneficiaries of social pensions are likely
to pay some contributions over their lifetimes, whereby social assistance
pension can be viewed as a return on these contributions. In practice,
such non-contributory minimum pension benefits included in the AWG
(EC 2021) definition of pension spending are small in most countries
to make any material difference to the calculations of the PM (that is,
non-contributory minimum pensions in 2019 amounted to 0.2 per-
cent of GDP in France, 0.3 percent of GDP in Italy and 0.1 percent of
GDP in Greece).?

® Robustness tests. Sensitivity tests on retirement ages, age-spending and
age-income distributions indicate a high degree of robustness of baseline
results (see Annex 1 for technical discussion).

8The AWG definition includes social assistance benefits to retirees if equivalent to non-earnings-related min-
imum pension and any supplements that are granted for an indefinite period based on certain criteria but not
linked to remuneration but excludes housing subsidies. Some country-specific studies exclude non-contributory
benefits along with state transfers (see Wilke 2005).

9The exceptions are Denmark (5.7 percent of GDP) and Norway (2.6 percent of GDP), which have large
non-contributory components. Also, AWG coverage of pension spending is generally already lower than that of
the Eurostat, excluding some categorical or other short-term benefits for specific conditions or purposes paid
to the elderly.
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Box 1. What Is the Appropriate Discount Rate to Assess Sustainability?

Determining which discount rate to use to assess sustainability of pension systems
depends on the nature of pension systems and their financing mix. Sustainability as
defined in the beginning of Chapter 2 implies that the pension systems” (long-term)
internal rate of return (IRR) is equal to the implicit rate of return on contributions or
pension wealth. The implicit return for this equality to hold—defining a sustainable
benchmark for the discount rate—is the rate of return that the system itself would
naturally yield, thus depending on the general design and financing of the system. In

a pure fully funded defined contributions (DC) system, the theoretical benchmark for
sustainability is the market rate of return on accumulated assets (Borsch-Supan 2006).
In pension systems that are PAYG financed the benchmark for sustainable discount rate
depends on the underlying growth rate of the contribution base. For tax-funded pen-
sion components, the underlying sustainable benchmark for a discount rate depends on
the growth of the tax base.

The growth rate of the wage bill is an appropriate discount rate for assessing sustain-
ability of pure PAYG earnings-related pension systems. In its strictest form, sustain-
ability requires that benefits equal contributions at each point in time. To maintain
this balance, in line with the Aaron-Samuelson condition the rate of return on PAYG
contributions should be equal to the growth rate of the contribution base (the wage bill
for earnings-related pensions). The latter is also the notional interest rate typically cho-
sen for notional defined contribution (NDC) pension systems. This makes the growth
rate of the wage bill (absent large changes in contribution rates, floors, and ceiling) an
appropriate benchmark for financial balance—systems that provide internal rates of
return on contributions higher than the growth rate of the wage bill would generate
deficits. Therefore, for pure earnings-related PAYG systems, in deriving the PM in equa-

tions 2 and 3 benefits and contributions can be expressed as ratios to the contribution
base (see Knell 2005b).

In practice, the pension systems are rarely pure earnings-related PAYG schemes, making
the choice of a benchmark discount rate less clear-cut. Every country in Europe has
an old-age safety net, generally financed from taxes and included in pension spending
figures. Many European countries also have basic and minimum pension components
that are similarly often fully or partially tax financed. Based on the 2021 Ageing Report
currently only Latvia would be able to cover its pension spending from contributions
throughout 2070 while at the other extreme Denmark is financing its universal public
pensions from general taxes on PAYG basis (EC 2021). In several European countries
including France, Germany, and Greece, financing of pensions in no small part depends
on earmarked taxes or surcharges. In the case of tax-financed pension components, a
tax base, or if difficult to determine, a rate at which governments can move money over
time, would provide a more appropriate benchmark. Therefore, for most countries in
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Box 1. What Is the Appropriate Discount Rate to Assess Sustainability (continued)

Box Figure 1.1. Real Growth of Europe a benchmark rate relevant for mea-
Compensation of Employees and GDP, suring a sustainable discount rate depends

1960-2020 on a combination of growth rates of relevant
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or wage bill can affect the PM if these growth

Sources: AMECO; OECD; and IMF staff calculations. rates persistently differ from each other. The
Note: For Latvia, Romania, and Slovenia data starts in .
1990, and for Bulgaria, Estonia, Croatia, Hungary, Malta, evidence suggests that over the past 25-60

and Slovakia data starts in 2000. years, growth rates of GDP and compensa-

tion of employees have been very close in

most European countries (Box Figure 1.1),
suggesting that they are broadly equivalent as benchmark rates for sustainability. For
several countries, however, deviations between GDP and wage growth are sufficiently
large to affect the PM. This might reflect shorter data availability and still-maturing!
pension systems (for example, Czech Republic, Lithuania, Romania). Among countries
with more developed pension systems, differences between GDP and wage bill growth
rates over the past 60 years are smaller and noticeable only in Greece and Ireland.
However, the Greek pension system relies heavily on general taxes—contributions cover
only about 40 percent of pension spending—that significantly reduces the relevance
of wage bill growth as a benchmark for sustainability. Ireland provides flat-rate public
pensions in which overall macro-fiscal sustainability assumes greater importance than
actuarial concepts.

We use the terms “mature” and “maturing” to reflect the development level of pension systems. Euro-
pean countries with maturing pension systems had gone through fundamental pension reforms in 1990s
as countries liberalized their economies. Under their current pension structures the balance of lifetime
benefits and contributions for older cohorts still reflects initial restructuring or legacy costs, inflating PMs
well above their steady-state levels.
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Box 1. What Is the Appropriate Discount Rate to Assess Sustainability (continued)

Using GDP growth as a discount rate allows the assessment of the sustainability of pen-
sion systems at the macro level as part of the general government budget constraint. As
pension contributions in Europe finance on average about 70 percent of pension spend-
ing (see Chapter 5), pension systems require substantial transfers from general taxes

and therefore put a burden on governments that might have to borrow to finance their
activities. The condition relevant for macro-fiscal sustainability is the macroeconomic
dynamic efficiency condition or “r — g"—the gap between the rate at which government
can borrow and GDP growth—that governs public debt dynamics. With long-term
government bond rates as a discount rate () and GDP growth as a sustainable bench-
mark (g) for a discount rate, the PM allows to assess governments’ ability to finance
deficits of pension systems. At a point where 7 = g, our PM metric delivers a value of

1 when pension systems are exactly sustainable from general governments’ perspective.
Box 3 shows the sensitivity of the PM benchmark value for sustainability to the interest
rate-growth differential.
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Box 2. An Actuarially Fair Benchmark for the Proportionality Measure

The difference between the long-term interest rate and GDP growth—"r—¢"— affects
the level of PM that is consistent with actuarial fairness. Other things equal, the higher
r—¢ the higher the PM value consistent with actuarial fairness. Consider the case where
a cohort contributes a constant share of GDP each year (C) throughout the work life
and receives a constant share of GDP (B) in benefits during retirement. In this case, the
PM can be expressed as:

aD 1 a ﬂw
BE”R l+r—g)
— < PM
CE“R—l 1 w
“wo\l+r—g

When r=g, this expression is simply a ratio of annual benefits to GDP times years

in retirement (BR) to annual contributions to GDP times years contributing (CW).
When 7>g, the sum in the numerator declines proportionally more than the sum in the
denominator when discounted to the initial period because of the compounding effect
(the first period in the sum of the numerator is one period after the sum in the denom-
inator ends) and the PM required to balance the numerator and denominator would be
greater than 1. Correspondingly, when r<g the actuarially fair PM would be less than 1.

To illustrate potential variation in the PM to 7—g, assume a cohort participates in a
pure PAYG system with a contributory period of 30 years and a retirement period
of 15 years. When r—¢ is equal to zero, the PM is equal to 1 (Box Table 2.1). As

r—g increases, the benchmark for actuarial fairness increases (when yields are higher
than GDP growth, individuals are indifferent between a share of GDP today and a
share of GDP in the future compounded by r—g). For a range of 7—¢ between —2 and
+2 percentage points, the corresponding reference value for an actuarially fair PM is
between 0.65 and 1.56.

Box Table 2.1. Actuarially Fair Proportionality Measure
Depending on Interest Rate - Growth Rate Differential

B =2*C B =3*C
r-g 30/15 40/20 30/10 39/13
—2 0.65 0.56 0.68 0.61
-1 0.80 0.75 0.82 0.78
0 1.00 1.00 1.00 1.00
1 1.25 1.35 1.22 1.30
2 1.56 1.83 1.49 1,69

Source: IMF staff calculations.

Note: The table presents benchmark actuarially fair proportionality measures depending on
interest rate and growth differential, the relative level of benefits (B) and contributions (C), and the
relative lengths of working and pension lives.
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Box 3. Sustainability and the Proportionality Measure

A pension system is sustainable when on aggregate (for all individuals or past and future
cohorts) the usual intertemporal budget constraint is satisfied:

© 1+7,

2;21 (ngr
This budget constraint states that the present discounted value (PDV) of contributions

and benefits—or “primary balances”—must be sufficiently large to offset the initial debt
of the pension system (all variables expressed as a ratio of GDP). In contrast to actuar-
ial fairness, the definition of sustainability: (1) considers contributions and benefits of

overlapping cohorts, (2) takes into account the initial level of debt of the pension sys-
tem and associated interest payments, and (3) is assessed over an infinite time horizon.

-t

(Ct o Bt) = DO

When interest and growth rates differ, actuarial fairness does not necessarily imply
sustainability. The following three general cases can be identified assuming a positive
initial level of debt:

e When r=g, a pension system that is actuarially fair will stabilize debt. In this case,
economic growth is exactly sufficient to offset interest payments and actuarial fairness
for all cohorts will also keep the systemwide debt stable at its initial level (in percent
of GDP). Requiring debt to converge to zero would require higher contributions
relative to benefits in present value.

e When r>g, a pension system that provides Jess than actuarially fair benefits will stabi-
lize debt. In this case, to satisfy the budget constraint, the contemporaneous balances
of the pension system must offset part of the interest on initial debt. This requires—
for cohorts or individuals on average—a PDV of benefits that is lower than a PDV
of contributions.

e When r<g, a pension system can offer more than actuarially fair benefits and still sta-
bilize debt. In this case, an infinite horizon budget constraint will raise the possibility
of a Ponzi game, whereby the government can lower the debt-to-GDP ratio by rolling
over debt. Thus, a pension system can provide higher benefits than contributions
in present value while still stabilizing debt. Consequently, providing actuarially fair
benefits will result in declining debt-to-GDP ratio.

The appropriate benchmark for the PM for sustainability analysis thus depends on
r—g, the size of the initial debt and the PDV of primary balances. Assume for simplic-
ity that a pension system has positive initial debt (for example, legacy cost) and runs
primary balances. When r=g, a PM=1 ensures both actuarial fairness and stabilizes
debt. Should 7 rise to exceed g, two opposing forces are at play: (1) the compounding
effect discounts distant benefits more than contributions, implying that maintaining
actuarial fairness requires higher benefits (lower contributions) and thus an actuari-
ally fair PM>1 (Box 2); and (2) growth is not sufficient to offset interest payments on
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Box 3. Sustainability and the Proportionality Measure (continued)

initial debt, requiring lower benefits or higher contributions over time and on average
across cohorts (compared to a case when r=g) and thus a sustainable PM<1. Conversely,
when r declines (r<g), a PM<1 is actuarially fair and will also ensure sustainability,
while the possibility of a Ponzi game could allow for a more than actuarially fair bene-
fits to stabilize debt. Obviously, lower initial debt and/or higher primary balances tend
to make the system more sustainable, thus increasing the sustainable PM benchmark
values and vice versa. However, near all contributory public pension systems in Europe
are likely to have a positive initial debt and run primary deficits, requiring a sustain-
able PM<1 when r>g.
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CHAPTER

3 Recent Public Pension Reforms

The past three decades have witnessed growing need to adjust pension sys-
tems. In this period predominantly pay-as-you-go (PAYG) pension systems
first introduced in most Western countries in Europe after the turn of the
20th century matured and reached near full coverage. Along with aging
populations expenditure pressures mounted—the estimated public pension
spending to GDP ratio (AWG definition) increased from about 8%2 percent
in 1980 to 11% percent today in countries with more mature pension sys-
tems and reached 12.1 percent in the euro area—making pension benefits
the largest public spending outlay. With this, the impact of pension systems
on macro-fiscal policy choices and outcomes, but also on household behav-
ior as well as political decision, became increasingly evident, making pen-
sion reforms one of the most complex and intensely contemplated public
policy choices.

In many countries the decades preceding the GFC were dominated by discus-
sions on pension system design, though with limited success in containing
spending growth. Policymakers were predominantly concerned with (1) the
relationship between contributions and benefits, and financial incentives to
retire (IMF 2012); (2) the extent of redistribution within the pension system
(IMF 2011, Clements, Eich, and Gupta 2014); and (3) the complimentary
role of private pensions or multipillar pension systems (Holzmann 2002).
With structural or parametric reforms, policymakers attempted to simulta-
neously alter the incentive structure and—through longer careers or comple-
mentary policies—contain the spending growth. Nevertheless, at the eve of
the GFC, pension spending in Europe was expected to increase on average by
2Y3 percent of GDP between 2007 and 2060, exceeding 13 percent of GDP
in 15 countries and reaching as high as 24 percent in 2 countries (EC 2009).

Europe emerged with predominantly earnings-related public pension schemes
aiming to link contributions and benefits. The principal idea is to treat con-
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tributions as deferred earnings and not taxes. In similar vein, notional defined
contribution (NDC) schemes were put in practice designed to mimic funded
defined contribution plans with more direct link between contributions and
benefits. Also, reforms to Germany’s point scheme as well as Austria’s 2005
reform were more grounded in the actuarial considerations compared to their
earlier pension schemes. In contrast, Denmark, Ireland, the Netherlands, and
the United Kingdom offer mostly flat-rate public pensions, while only Den-
mark is financing pensions fully through general (consumption) taxes.! Such
model gives up on the difficult task of convincing individuals that their con-
tributions to the pension system are pure savings, and instead aims toward
greater redistribution and equality while financing pension benefits through
arguably less distortive instruments. Privately funded pensions also gained
more prominence in an effort to build up private pension income to enhance
adequacy of pensions, particularly in emerging Europe where public pension
schemes offer lower replacement rates.

Low fertility and demographic projections on increasing life expectancy
continued to warn policymakers about long-term sustainability of pension
systems. Still, the reform efforts were accelerated not by the warnings of
demographers, but by the GFC and the European debt crisis that made

the strains in public pension systems painfully evident. At these crisis times
the reform events in terms of the number of main pension measures taken
increased threefold compared to earlier two decades, sometimes concentrating
on short-term measures to enhance sustainability and affordability (Carone
and others 2016). More structural or systemic reforms altering the “deeper”
parameters were often implemented gradually.

The GFC, European debt crisis and their aftermath also brought out the
political fragilities associated with such long-lasting reforms. Many countries
either temporarily or permanently reduced contributions to private pension
schemes and redirected these to finance public pensions. Others started to
roll back past reforms as economies recovered. This chapter documents key
measures taken over the past three decades, reform implications, as well as
some of the best practices.?

"While in these countries’ public pension benefits are generally not earnings related, in Ireland and the
United Kingdom they are related to an individual’s career length (and therefore still contributory).

2This chapter relies on experiences from the IMF country work, systematic documentation of pension reform
measures by the OECD (2005, 2007, 2009a, 2011a, 2013, 2015, 2017, 2019) as well as by the EC Ageing
Working Group as summarized by Carone and others (2016).
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Figure 1. Statutory Retirement Age, Male

Figure 2. Statutory Retirement Age, Female
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Key Reform Directions

Eligibility

Sources: 2009, 2018, and 2021 Ageing Report; and IMF staff calculations.

Tightening pension eligibility facilitates sustainability by increasing contrib-
utory periods and lowering benefit periods and raises potential output by
expanding the labor force. Increasing early and normal retirement ages as well
as required contributory years for full benefits have been the most common
measures adopted in Europe. This has been accompanied by tightening early
retirement options for some special regimes (Belgium, Greece, the Nether-
lands) or increasing compulsory retirement ages (France, United Kingdom).

Most countries have increased retirement ages of women more steeply to har-
monize them with those of men. As a result, statutory retirement ages in the
EU are set to increase from 64 for male and 62 for women in 2008 to about
66%2 in 2050 (Figures 1 and 2) and about 67 in 2070. Still, a substantial gap
exists between the statutory and effective retirement ages, which is expected
to widen in the future. EC (2021) predicts that, for a one-year increase in
the statutory retirement age for men (by 2030), the availability of alternative
pathways to retirement would lead to an increase in the effective retirement
age by about 0.7 years. While increases in required contributory history to
qualify for a full pension have been observed along with population aging,
care must be taken not to exacerbate elderly poverty as not all individuals can
extend their working lives.
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A similarly powerful way to support both sustainability and labor supply is
to alter financial incentives through the design of benefit provisions.? Several
countries have closed or disincentivized pathways to early retirement through
other social programs such as unemployment or disability benefits (Belgium,
Finland). Actuarial corrections—penalties (bonuses) to retire before (after)

the normal pension age—are an effective tool to incentivize longer working
lives and have been introduced or strengthened (Austria, Belgium, Finland,
France, Germany, Greece, Ireland, Italy, Norway, Portugal, Spain, United
Kingdom). For OECD countries Queisser and Whitehouse (2006) estimate
the actuarially neutral factors at normal retirement age to fall in the 6-9 per-
cent range while more recent results by OECD (2017) suggest somewhat
lower range of 4-7Y2 percent with 5% mean for a larger sample of countries.
Reform efforts have removed financial disincentives in most countries to
defer pensions and work longer, though in several countries benefits at nor-
mal retirement age do not reach actuarial neutrality and incentives to retire at
earlier ages still exist. Restricting eligibility for different components of the benefit
structure (for example, until normal retirement age) or linking it to contributory
history is similarly an effective way to strengthen incentives to contribute and
has been used, for example, in Belgium.

4

Benefit Formula

Reductions in nominal benefits are often politically hard to implement and
involve tradeoffs between sustainability, incentives, and adequacy. Discre-
tionary or ad hoc benefit cuts were sometimes implemented during the
crises as part of fiscal adjustment programs. Elimination of seasonal bonuses
such as 13th and 14th monthly payments (Greece, Hungary, Portugal) or
consolidation of parallel funds (Greece) are the most common measures.
However, ad hoc reductions without any regard to benefit design can dilute
benefit-contribution links. Parametric measures that address existing distor-
tions or systemwide reforms have often proved to be more successful and
durable approach to curtail benefit outlays.

One of the key parametric reform directions over the past decades was to
extend the period over which pensionable earnings are calculated. These
reforms were in most countries implemented well before the GFC, for exam-
ple, in Austria, Finland, France, the Netherlands (in occupational pension

3See Gruber and Wise (1998).

4Queisser and Whitehouse (2006) and OECD (2017) define actuarial neutrality as a marginal change
in the benefit entitlement conditions, requiring that the present value of accrued pension benefits does
not change from working an additional year (that is, benefits increase only by the additional entitlement
earned). The definition of actuarial neutrality can differ across literature in its treatment of employer and
employee contributions.
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plans), Poland, Portugal, and Slovak Republic, while Greece and Norway
followed since the GFC. Restricting pensionable earnings to few recent or
best-performing years, as was often the practice, dilutes the link between cur-
rent earnings and future benefits, disincentivizing work earlier in the career
and normally leading to excess pension payments (compared to full-career
earnings base), and can benefit more high earners who tend to have steeper
earnings profiles (Barr and Diamond 2008, 2010).

Another option used during the GFC and its aftermath was to temporar-
ily freeze pensions (Czech Republic, Finland, Greece, Portugal, Slovenia)

or restrict indexation or valorization rules. Many countries in Europe have
moved from indexing pensions to wages to full or partial indexation to
prices, or from valorizing past earnings based on changes in living standards
(for example, wages) toward a mix of wage-price valorization. While both
options support sustainability, valorization below nominal wage growth
penalizes early career years and, other things equal, can contribute to disin-
centives and unfairness. Indexing below inflation erodes purchasing power
and thus adequacy of pensions in payment. In both cases, it is preferable to
address any financial shortfalls explicitly in the pension system rather than to
rely on inflation to erode imbalances (Barr and Diamond 2008, 2010).

In a defined benefit system, one structural way to contain benefits is to reduce
accrual rates.’> This option has been used, for example, in Austria, Greece,
[taly, Norway, Turkey. An equivalent way is to reduce the point values in

a point-system or increase the annuity factors in the NDC system (Italy).
Overall, the effective average accrual rates—reflecting also the impact of other
measures—have been estimated to fall from 1.6 percent in 2008 to 1.3 in

2050 (Figure 3).

While reducing benefit levels many countries have opted to protect
lower-income retirees to safeguard pension adequacy. Such distributional
objectives have been achieved predominantly by increasing or introducing
basic or minimum pension allowances (Germany, Greece, Luxembourg,
Poland, Slovak Republic, Slovenia, Spain, Sweden, Turkey, United Kingdom)

or expanding social safety nets outside the pension system (Italy), while

5Although rare in practice, the accrual rates can be used not only to control for the generosity but also for the
progressivity of the pension system. Greece has allowed for a progressive profile of marginal accrual rates over
a working career to provide incentives for longer contributory periods that partly offsets disincentive effects
arising from high flat basic pension. However, progressive profiles of accrual rates are uncommon since they
tend to benefit wealthier individuals with longer careers (low earners can start their careers earlier though tend
to have more gaps in their career, face lower incentives to contribute and exit the labor market earlier) and can
distort contribution-benefit links. In contrast, accrual rates in Portugal vary by reference earnings brackets,
accruing pension benefits at higher rate for individuals at lower earnings brackets and thus directly support-
ing progressivity. In the Czech Republic, instead of varying accrual rates, progressivity in pension benefits is
achieved by lowering the share of pensionable earning for higher earnings brackets.
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Figure 3. Average Accrual Rates some countries have provided benefits

(Percent of new earnings-related pensions)

2

Sources: 2009, 2018, and 2021 Ageing Report; and IMF staff calculations.
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through other social assistance programs
(for example, housing, health, utilities)
targeted to retirees (Ireland, Sweden,
Turkey). Few countries abolished basic
pensions (Poland). However, it is not
possible to change the income distribu-
tion without causing some distortions,
including disincentives to contribute
(Barr and Diamond 2008). Attention
should therefore be given to the benefit
design. In this vein, for example, Ger-
many and Portugal adjusted the earn-
ings or asset test to make work more
attractive. Some countries have offered

2010 one-off benefits to retirees (Greece,
Poland) that, however, have not always
been well targeted or have been distrib-
uted to all retirees.

Financing

Revenue measures have been used less frequently since in many countries
income and payroll taxes are already high. Particularly at the time of GFC
several countries were looking for measures to support labor demand. Stimu-
lus packages at that time included reductions in employer social security (not
necessarily pension) contributions to support labor demand that were often
temporary and/or targeted to new hirers, disadvantaged groups (for example,
youth, long-term unemployed) or low-wage earners (OECD 2009b).

Countries whose labor costs were not too elevated or who at times experi-
enced financing constraints increased, sometimes temporarily, social con-
tribution rates or introduced temporary levies (Finland, France, Greece,
Iceland, Ireland, Italy, Luxembourg, Portugal, Switzerland, United Kingdom),
while others have reduced pension contributions (Germany, Hungary, Lith-
uania, Sweden). On balance, the estimated pension contribution burden

in advanced economies has remained broadly constant since 1990s. Often
reforms had the additional objectives to harmonize contribution rates and
bases across categories of workers (Greece), or to change the financing mix
by reducing or reallocating the contribution burden away from employers
for efliciency gains (Finland, Lithuania in 2019). Some countries increased
ceilings on earnings subject to contributions (Slovak Republic), reduced
social security tax exemptions (Belgium) or other tax expenditures related to
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pension income (France, Germany, Ireland, Israel, the Netherlands, Sweden).
Yet others have reduced the tax burden on pension income (United King-
dom). Pension income in several countries still enjoys preferential treatment
while there is little justification to taxing pension income differently from
other labor income (IMF 2012). In addition to pension contributions, many
countries either earmark tax revenues or have set up reserve funds to finance
current or projected future increases in pension liabilities.

Automatic Adjustments

The objective of automatic adjustment mechanisms is to enhance financial
stability by linking the “deep parameters” of the pension system to sources of
imbalances (such as demographic trends). In the simplest and most popular
form, the adjustment mechanisms link retirement ages or sometimes mini-
mum contributory periods to life expectancy. Such sustainability factors dating
back to 1995 in Italy (through notional annuity calculation) and introduced
in Denmark and France (for a minimum contribution period) among early
reformers gained in popularity in the aftermath of the GFC, have since

been legislated in Estonia, Finland, Greece, the Netherlands, Portugal and
announced in Belgium. Importantly, early pathway out of the labor market
can be retained when minimum years of contributions for full pension are
not adjusted in line with the retirement age (for example, Greece). Instead,
other countries including Finland, Norway, Poland, Portugal, and Spain
(currently suspended until 2023) link pension benefits to expected changes
in demographics. Similar adjustment is inherent in the NDC systems where
higher life expectancy reduces benefits by increasing the annuity factor (Italy,
Latvia, Poland, Sweden). Few sustainability factors introduce intergenera-
tional equity considerations. For example, sustainability factor in the German
pension system allocates a share o in the change in pensioner dependency
ratio to lowering the relative pension level and a share 1-a to raising the
contribution rate (Knell 2005b, 2010).

More elaborate automatic balancing mechanisms that respond to wider range
of shocks are still underused. By altering the indexation or contribution
rules these mechanisms automatically steer the pension system toward finan-
cial balance. The important difference with the sustainability factors is that
instead of adjusting benefits in response to changes in a single parameter, the
automatic balancing mechanisms are guided by considerations of a system-
wide financial balance and thus respond to a wider range of shocks. In this
fashion, the Swedish automatic balancing mechanism introduced as early

as 1998 links indexation of pensions as well as the notional pension capital
to a net present value (NPV) ratio of systemwide assets and liabilities. The
Pension Revalorization Index (IRP) in Spain established in 2013 but con-
sequently suspended in 2018 adjusts pensions in payment according to the
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Figure 4. Change in Pension Spending, 2007-60
(Percentage points of GDP)
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financial balance of pensions and the
social security system. The readjustment
mechanism in Luxembourg foresees a
partial or zero indexation to real wages
when the pension system is in deficit.®

Reform Outcomes

Enacted reforms deliver very gradual
adjustments, dampening the secular
increase in pension benefits in the long
term and implying gradually declining
economic replacement rates as popula-
tions get older. Nevertheless, the ben-
efits on average reach very high levels
and at any point will not be covered by
pension contributions.

) Pension spending. Pension

spending as a share of GDP has been on a rising trend as systems have
matured and populations got older. Even with reform efforts running up to
the GFC, pension spending in Europe was projected to increase in excess
of 40 percent between 2010 and 2060. Reforms enacted since the GFC
shaved off nearly half of the increase in pension spending projected in the
2009 Ageing Report (Figure 4) and are expected to broadly stabilize pen-
sion spending in the long-term that—given the projected near-doubling

of old-age dependency in several countries—is a remarkable achievement.
Still, pension spending as a share of GDP is expected to increase until
about 2040, when pressures from population aging will start to abate. The
long-term adjustment has been larger in countries with mature pension sys-
tems where pension spending projections for 2060 between the 2021 and
2009 Ageing Report vintages decline by nearly 2 percent of GDP, com-
pared to about % percent of GDP in the countries with currently maturing

pension systems.

®In addition to sustainability factors and automatic balancing mechanism, pension laws may foresee condi-
tional rules or mandate institutionalized reviews. For example, in Luxembourg the sustainability of pension
system is reviewed every 10 years with interim assessments after 5 years. At the beginning of each 10-year
period the contribution rate is reset with the objective of maintaining the pension reserve level above its legal
threshold of 1.5 times the annual expenditures (IMF 2019). In Estonia the government has a legal obligation
to analyze the financial and social sustainability of a pension system in every five years subject to public scru-
tiny though without strict mandate to propose legislative changes. In Greece, parametric adjustments should
ensure that long-term increase in pension spending would not exceed 2.5 percentage points of GDP over the

level of spending in 2009.
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o Pension contributions. Figure 5. Change in Pension Contributions, 2007-60
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and any adjustments 2
have been less sys-
tematic (Figure 5).
Few changes that
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have retained the -2
same magnitude and
direction (that is, few
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few countries more

strongly affected by

the crises. Concentration of changes in contribution revenue around zero
in 2021 Ageing Report vintage indicates that measures affecting contri-
butions (for example, to support labor demand and reduce tax wedge on
labor during the crises) have been small (especially compared to variation
in pension spending) or largely temporary. The balance of adjustments in
spending and contributions is illustrative of the limitations that countries
with large pension systems and/or high labor taxes face in raising revenue
from contributions.

o Economic replacement rates. Compared to the 2009 Ageing Report, the
economic replacement rates (ERR)—defined as pension spending per
old-age population over GDP per working-age population—in the 2018
Ageing Report vintage have a higher starting point (around the year 2010)
and decline by about 3 percentage points in the long term (Figure 6). The
adjustment is larger in countries with mature—and larger—pension sys-
tems, while in one-third of the countries the ERR has increased. Beyond
the scale of reforms, diverging replacement rates for current and future
retirees indicate wider generational disparities. The reform impact on ERRs
is only gradual, reflecting that reform design in most part protects (grand-
fathers) the elderly, bearing mostly on younger generations. Put differently,
younger generations will have to work longer and save more for retirement
to achieve replacement rates similar to current retirees (Soto 2017).
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Figure 6. Economic Replacement Rate, 2060
(Percent)
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CHAPTER

4 How Far Have We Come and Gone?

This chapter assesses the sustainability and fairness aspects of pension sys-
tems and illustrates the impact of recent reforms on different cohorts. The
observed reform outcomes as outlined in the previous chapter raise import-
ant policy questions. How far have we come? Have reforms been sufficient
to ensure sustainability? How large are intergenerational divides? To answer
these questions we provide an assessment of long-term sustainability and fair-
ness properties of the pension systems in Europe as they stand today based
on 2021 Ageing Report (EC 2021) and show how these assessments have
changed vis-a-vis 2009 and 2018 Ageing Report vintages (EC 2009, 2018a)
that best capture pre-GFC conditions and subsequent reforms, respectively.
The analysis is done calculating the PMs for cohorts born between 1930 and
2000, that is, covering individuals who turn age 65 between 1995 and 2065.
We find the PMs for the current elderly around or above 2—signaling con-
cerns over sustainability—and document differences across countries and over
time and generations. Post-GFC reform efforts delivered notable gains, ini-
tially nearly halving the gap between actual and sustainable PMs for younger
cohorts, reducing the PM to slightly higher than 1.5 (as of 2018 Ageing
Report vintage). However, subsequent reforms and reversals have eroded part
of these gains, contributing to an increase in the PM for younger cohorts to
about 1.7 in the recent 2021 Ageing Report projections.

Sustainability and Fairness of Current Pension Schemes

We use the most recent 2021 Ageing Report projections to assess properties
of sustainability and fairness. The 2021 Ageing Report (EC 2021) includes
actual data up to 2019 and projections thereafter. The data allow us to con-
struct a PM—which requires a history of pension contributions and bene-

fits from age 22 until death—for cohorts born from 1930 (including those
who reached age 65 in 1995) to 2000 (who will reach age 65 in 2065); see
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Annex 2 for detailed results. Due to historical data limitations on lifetime
contribution and benefit profiles, the PM for older cohorts can be calculated
only for a smaller group of countries with more mature pension systems.

For nearly all countries in Europe the proportionality measure is well above
unity. Based on the 2021 Ageing Report, for early cohorts who retired
around the GFC and the European debt crisis, the PM ranges from 1.4

in Norway and Spain to about 4.5 in Greece, averaging at around 2.0 for
countries for whom sufficiently long contribution and benefit history can be
constructed (Table 3). Thus, pension systems, as they stand, provide current
retirees with lifetime benefits that are two times higher than their lifetime
contributions. Even for younger generations, and more characteristic of the
pension system’s steady state, the PMs hover around 1.7 on average. Such
levels of PM imply that most pension systems are unsustainable on their own
contributions and require substantial transfers to maintain financial balance.
Only three countries—Estonia, Latvia, and Portugal—could consider their
pension systems as sustainable and actuarially fair in the long term: in these
countries, for younger cohorts the lifetime contributions broadly balance
lifetime benefits (see Annex 2).

Individual country sustainability assessments require particular attention to
cases where persistently positive r—g is combined with high debt or that run
high pension system deficits. The paper uses a global Europe-wide benchmark
of 1 in determining pension system sustainability. It is worth reminding that
in case r—g is persistently positive due to country-specific circumstances, pen-
sion systems in these countries must run surpluses to stabilize or reduce debt,
requiring PM less than 1 (Box 3). This becomes particularly important at
high levels of debt, in which case fiscal sustainability dictates PM benchmarks
that are notably below unity (Table 1). In the past, these conditions seem

to have prevailed in some countries that have also run high pension system
deficits. Overall, since most countries in Europe have run pension system
deficits for decades (Chapter 5), reducing current and implicit debt would
thus require PMs below 1 over the long term.

The pattern of PMs over time—declining from high initial levels for older
cohorts—indicates that pension systems favor early generations. The patterns
in PMs across cohorts are consistent with the reform efforts documented

in Chapter 3. Some of the early reformers including Finland, Norway, and
Sweden were able to notably reduce their PMs for cohorts born in 1930s and
1940s who retired pre-GFC. Pension reforms in Italy deliver sustained gains
over a longer horizon due to long transition periods. Impact of early reform-
ers generally vanishes for cohorts born in late 1960s when the PMs broadly
stabilize. In Greece and Portugal, reform gains become evident for cohorts
born around 1955 who retire after the GFC and European debt crisis. At
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Figure 7. 2009 Ageing Report: Proportionality Measure Across Cohorts
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Cohort born in 1945 Cohort born in 1985

Sources: 2009 Ageing Report; Eurostat; and IMF staff calculations.

European level, these gains are offset by few countries, most notably Ireland
and Luxembourg, where the PMs increase for younger cohorts.

Impact of Reforms since the GFC

Before the GFC, pension systems treated generations broadly equally in

most countries though on the account of providing excessive returns on
contributions to all generations. For Europe overall, the PMs before the
GFC—calculated based on 2009 Ageing Report projections unvarnished by
the GFC and European debt crisis—remained broadly stable around 2 on
average across most cohorts (Figure 7). For current retirees, this is consistent
with PMs based on 2021 Ageing Report, although for younger cohorts in the
2009 Ageing Report the PMs increase in few countries with limited or no
reform efforts (Greece, Luxembourg), indicating that, pre-GFC, these pen-
sion systems were not designed to cope with population aging. The pension
systems, as they stood before the GFC, treated generations broadly fairly,
even favoring younger cohorts in some countries, though on the account of
providing all generations with unsustainable lifetime benefits that exceeded
contributions broadly twofold. The relative stability of PMs preceding the cri-
ses and subsequent reforms makes the 2009 Ageing Report vintage an infor-
mative benchmark.

36

Cohort born in 2000



How Far Have We Come and Gone?

Figure 8. Proportionality Measure for Younger Cohorts

Nearly a decade of (Cohort born in 1990)

reforms enacted since

the GFC brought 5}
Europe halfway toward
achieving sustainability. 4

We capture the impact
of reforms following the

GFC by comparing the ;: 3
PMs from 2009 and s
2018 Ageing Report =2

vintages; beyond 2018
the overall reform
momentum not only
stopped but, in several
cases, reversed.! Fig-
ure 8 compares PMs 2009 Ageing Report
for 1990 birth cohorts
(retiring when pension
systems have reached
their post-reform steady
states) for the 2018 and 2009 AR vintages (EC 2009, 2018a); see Annex 2
for detailed results. The PMs decline substantially for younger cohorts

across these vintages. To a large part, this is due to reforms in countries hit
the hardest by the GFC and European debt crises, including Cyprus and
Greece, though a general shift toward sustainability is evident: compared to
the 2009 AR vintage, the PMs declined in two-thirds of countries. Also, the
cross-country variation in PMs (measured by standard deviation) for younger
cohorts declined by half with long-term convergence in the mean and
median PMs toward 1.6 and 1.5, respectively. Consequently, even though
the reform efforts were impressive, as of 2018 pension systems in Europe had
reached only halfway toward achieving sustainability.

Sources: 2009, 2018, and 2021 Ageing Report; Eurostat; and IMF staff calculations.

Reforms generally favored the current elderly over the current youth, demon-
strating the divides that pension systems can draw between generations.
Figure 9 compares PMs for cohorts born in 1945 (current retirees) and 1990
(current young working age) for the 2018 Ageing Report vintage. Only in
few countries, including Germany and the Netherlands, the PM is projected
to increase over time, suggesting that pension systems tend to somewhat
favor younger generations. In most countries, the PM for younger cohorts
declined substantially relative to the generations who retired around the

IDifferent Ageing Report vintages not only incorporate new reforms, but also capture changes in demo-
graphic and macroeconomic assumptions, better modeling, and coverage etc. Therefore, although a PM can be
more robust to certain changes in underlying assumptions, not all changes in the PMs across Ageing Report
vintages can be attributed to reforms.
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Figure 9. Proportionality Measure across Cohorts
(2018 Ageing Reoprt)
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An accelerated reform was initially
adopted in Greece where the benefit
formula introduced by the 2016 reform
applied to both future and—with 2017
amendment—to current retirees in full

without prorating. Such recalibration of pensions in payment would have
substantially lowered the PM for cohorts born in 1950 and earlier but was
subsequently reversed (see the next section). Another example of an acceler-
ated reform was the introduction of an NDC public pension scheme in Lat-
via in 1996. The reform covered entire working-age population from age 15,
converted pension rights acquired under the old scheme into NDC capital
as of the reform date after which all newly retired were subject to new rules
(Palmer and others 2006). While the reform treated all new retirees broadly
equitably, it was not extended to existing retirees.

Reforms and Reversals

All in all, the results demonstrate that while for younger cohorts reforms
initially reduced the PMs to around 1.5, reducing the gap with respect to
sustainable PMs by nearly a half compared to pre-GFC as well as to the older
generations, subsequent reforms and reversals have eroded some of these
gains. Many of these reform reversals are encapsulated in the recent 2021
Ageing Report and have benefited the youth. In the 2021 Ageing Report
vintage, for the younger generations the PMs average around 1.7, indicating
that the distance toward sustainable PM benchmarks? has declined by about

2The 2021 Ageing Report documents that a large share of an increase in projected pension spending in
2019-70 between the 2021 and 2018 Ageing Report vintages—where the latter includes post-2018 reform
updates for some countries, that is not the case in our exposition—are due to changes in macroeconomic and

demographic assumptions.
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one-third when compared to the 2009 Ageing Report benchmark as well as
to the older generations. Consequently, in most countries in Europe, pension
systems provide returns that notably exceed their sustainable benchmarks
(Box 4) and thus remain financially unsustainable.

Most recently, reforms that contribute to higher PM have dominated the
landscape. Recent years—preceding the COVID-19 crisis—have witnessed
not only a slowdown in reform efforts but also several reversals that undo
previously legislated reforms or introduce new measures that weaken sustain-
ability and fairness of pension systems. In advanced Europe, reversals gener-
ally concern rollbacks of earlier increases in retirement ages and suspensions
of sustainability factors. In emerging Europe, mandatory DC pension systems
have taken most of the fire.

® Retirement ages. Several countries partly reversed earlier increases in retire-
ment ages by capping the increases in retirement ages (Czech Republic),
temporarily postponing the scheduled increases (Italy, the Netherlands),
reversing already implemented (Poland) or planned retirement age increases
through a new reform (ltaly), or abolishing some early retirement penalties
(Italy). Germany and Portugal allowed earlier retirement for the insured
with long contributory history.

o Pension benefits. Greece reversed the 2016—17 reforms that were set to align
benefit formula of existing retirees with those of new retirees; reversed para-
metric spending reductions (by reinstating 70 percent entitlement of the
deceased’s pension instead of reformed 50 percent) and age limitations of
survivor’s pensions; following 2019 court ruling on 2019 reforms increased
accrual rates for insured with longer contributory periods and partially
reversed supplementary pension reductions; and provided an Easter bonus
for retirees in 2019. Similarly, Hungary reintroduced a 13th and Italy a
loosely targeted 14th pension payment and provided temporary cash bene-
fits to elderly workers.

e Private pension and reserved funds. Several emerging market economies, as
part of crisis response measures, reversed earlier reforms that established
privately managed mandatory DC pension funds. Hungary closed man-
datory private DC funds and transferred almost all assets to the state as
most members returned to the public scheme system. Ireland transferred
the National Pension Reserve Fund to the state, used largely to recapi-
talize banks. Baltic states and Poland either temporarily or permanently
transferred some of the contributions from the DC accounts to the state
pension pillar. More recently, Estonia allowed for optional dismantling
of privately managed DC plans returning the assets to the individual
account holders.
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o Automatic adjustment mechanisms. Italy cancelled the automatic adjustment
of retirement ages to life expectancy for 2019-20 while similar reforms
were subsequently cancelled in the Slovak Republic and softened in the
Netherlands.? Spain postponed the introduction of the sustainability factor
that linked initial pension benefits to life expectancy while temporarily
suspending the automatic adjustment mechanism that indexed pensions to
the financial balance of pension and social security system.

® Pension contributions. In 2019 Lithuania changed the financing mix by
shifting financing from employer pension contributions toward the state
budget (personal income taxes). Hungary reduced social contributions from
27 to 15.5 percent in four steps between 2017-20. Greece reduced pension
contributions for the self-employed and provided a temporary subsidy on
employers’ pension contributions for youth.

We illustrate the impact of recent reforms and reform reversals for selected
countries. Since the timing of these reforms and reversals falls largely in
between the 2018 and 2021 Ageing Report vintages, we do so by comparing
the PMs between these two vintages for selected countries (Figure 10).

® Reversing reforms affecting the current elderly. In Greece, reform reversals
mostly affect current retirees: the largest measure reversed was the planned
recalibration of pensions of existing retirees in the order of 1 percent of
GDP. The reversals imply a contained outward shift in the PM for current
and early cohorts of new retirees. Permanent long-term increase in pension
spending in the 2021 Ageing Report compared to the 2018 vintage in
excess of 1 percent of GDP is offset by projected higher pension contribu-
tions without affecting the PM for younger generations.

® Benefit readjustments and automatic adjustment mechanism. Cancellation
of automatic adjustment of retirement ages to life expectancy in Slovakia
is the largest contributor to an increase in the long-term PM by nearly %
points along with improved modelling coverage, worse macroeconomic
assumptions, freezing the minimum pension and other policy-related and
methodological changes. The impact of cancelling the automatic adjust-

3While postponing the automatic adjustment of retirement age to life expectancy, the 2019 pension reform
in the Netherlands enacted an eight-month increase of retirement age for one additional year of life expectancy
(instead of a one-to-one adjustment as originally planned).

4Similarly, the sustainability and fairness properties of the Spanish pension system would be strongly affected
if the automatic adjustment mechanism (IRP) is permanently removed. Since this mechanism takes the form
of lower indexation of paid out pensions, the effect of its permanent removal is cumulative for each cohort,
benefits mostly future generations and raising the long-term PM by about half index points. At the time of
this writing, the Government of Spain has been preparing a draft law in line with some of the principles and
recommendations set forth in the 2020 update of the Toledo Pact. To that effect, on July 1, 2021, a tripartite
social agreement was signed, envisaging to abolish the IRP and replace it by pension indexation to CPI. The
draft law further aims to (1) move the non-contributory social benefits to the state budget; (2) introduce mea-
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Figure 10. Recent Reforms and Reversals
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ment mechanism on the PM across cohorts is gradual as the measures feed
into lifetime spending and contribution profiles. Increase in the PM for
Hungary is affected by permanent reintroduction of the 13th pension as
well as residual reduction in the contribution rates.

Changes in financing mix. In 2019, Lithuania introduced changes on the
financing of the pension system with the aim to shift the financing of

the first pillar from contributions to the state budget, accompanied by
changes in personal income taxes to ensure revenue neutrality. The reform
eliminated nearly all of the employer social contributions (28.9 percent of
wages, of which 22.7 percent of wages was earmarked for pensions) and
raised wages by 1.289 to keep gross wages constant. To offset the revenue
loss, the reform raised employee contributions to 8.72 percent of the new
wage and the reminder was to be financed by personal income taxes. Also,
the reform of the second pillar led to an upward revision in public pension
spending projections (EC 2021).

sures to bring the effective retirement age closer to the legal retirement age; and (3) replace the sustainability
factor currently set for implementation in 2023 with an intergenerational equity mechanism yet to be specified.
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Box 4. Internal Rates of Return of Pension Systems

Real internal rates of return provide a consistent assessment of sustainability across
countries and the AR vintages. The ability of pension systems to cover actuarial bal-
ances and ultimately ensure sustainability depends on the distance between the IRR
and system’s sustainable benchmark for the discount rate that we proxy with GDP
growth rate (see Box Figure 4.1). The IRRs derived from equation (1) under the same
assumptions on retirement ages and life expectancy as used for the PMs are reported
in Annex 3. In the 2009 AR vintage, for cohorts born in 1950, the IRRs ranged from
3.4 percent in Germany to 7 percent in Greece, exceeding the average real GDP growth
by about 1.8 and 6 percentage points, respectively. At steady state (for younger birth
cohorts born from 1980 onward) Estonia and Latvia have the lowest IRRs (less than
1 percent) below their long-term GDP growth rates. Although the IRRs based on the
2021 AR vintage are generally lower for younger cohorts compared to the IRRs based
on the 2009 AR, they still remain notably above their country-specific GDP growth
rates. This confirms that despite the positive impact of reforms over the past decade
or so, in most European countries more efforts are needed to ensure sustainability of
pension schemes.

Box Figure 4.1. Real Internal Rates of Return and Real GDP Growth by Cohort Birth Year

(Percent)
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Sources: 2009 and 2021 Ageing Report; Eurostat; and IMF staff calculations.
Note: Real internal rates of return by cohort birth year. Real GDP growth rates for the same cohorts are averages
calculated from the year of entrance into working life to the end of pension period.
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CHAPTER

5 Incentives, Adequacy, and Affordability

The PM is an indicator of sustainability and fairness of pension systems
on aggregate. What lies beneath, however, is a complex world of rules and
parameters that might create important imbalances or inequities within
generations not directly observable from a single aggregate metric. This
particularly concerns principles of incentive compatibility, adequacy, and
affordability, the assessment of which requires a more detailed understand-
ing of pension system design. In this chapter we review some of these key
policy rules and parameters, with a focus on (1) design issues that can
affect marginal decisions to contribute and work; (2) the potentially dis-
tortive way in which pension systems are typically financed; (3) the ability
of pension systems to mitigate poverty risks; (4) macro-fiscal consequences
of excessive public pension spending; and (5) political-economy consider-
ations of reforms.

Beyond the PM—Design Matters!

Even pension systems that offer a relatively high contributions-to-benefits
balance can introduce important distortions. The high IRRs that public
pension systems in Europe provide could themselves incentivize people to
contribute to pension schemes and participate in labor market. Still, in the
analysis of this paper, the PM is not evidently linked with outcomes of labor
markets (Figure 11). Beyond a myriad of factors that can affect employment,
rates of return on contributions can mask important disincentives to partici-
pate, leading to variations in employment even for countries with similar PM
values. For example, pension systems with PM equal to one can provide very
high and/or flat (marginal) returns at low years of service and low or negative
(marginal) returns at high years of service, thus distorting incentives to con-
tribute at points where an additional contribution provides returns that are
below the alternatives (deviation from actuarial neutrality). The PM is thus a
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Figure 11. Employment and Proportionality Measure good barometer of pension systems at
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calculations. have incentives at the margin to avoid

these contributions, either by exiting

the labor force or engaging in informal
employment. In pensions systems, each component of the benefit formula
can affect the link between contributions and benefits (accrual rates, the cal-
culation of the reference earnings measure for pensions and its valorization,
pension indexation).! Below we discuss critical decisions that can have a large
effect on the link between contributions and benefits at the margin, such as
the benefit adjustments around the time of retirement, kinks introduced by
discrete eligibility components (years of contributions), and interactions with
other social programs.

o Actuarial adjustments and retirement decisions. Retirement systems generally
provide flexibility on when to claim benefits, usually applying an “actuarial
adjustment” that modifies benefits depending on the age at which they
are claimed (that is, lowering benefits when claimed earlier to account
for the additional number of years over which they would be received or
conversely providing bonuses when delaying claiming).? Evidence indicates
that too small adjustments drive individuals to claim early (Gruber and
Wise 1999, 2004; Blondal and Scarpetta 1999; Bérsch-Supan 2000). Even
today, many European countries—including Belgium, Bulgaria, Italy (DB
scheme), Luxembourg, Malta, and Romania—provide adjustments that,

"Most pension systems in the OECD use an earnings measure based on lifetime earnings valorized by
wages (OECD 2017).

2Retirement decisions are influenced by factors other than financial incentives in pension systems, including
health factors, fixed cost associated with employment, collective bargaining provisions, and mandatory retire-
ment rules that still exist in many OECD countries (OECD 2017).

44



Incentives, Adequacy, and Affordability

especially for men, Figure 12. Greece: Retirement by Years of Insurance, 2015
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o Minimum pensions
and years of contribu-
tions. To address equity concerns, pension systems often include progressive
benefit components. For example, several European countries (including
Belgium, Greece, Latvia, Italy, Spain, and Sweden) provide a minimum
pension for individuals who meet certain conditions, including a minimum
number of years of contributions (Holzmann and others 2020, EP 2007).
For low earners, the presence of a minimum pension introduces incentives
not to contribute beyond the minimum required years, as these individ-
uals are unlikely to receive benefits above the minimum based on their
own contribution records, even under a full career. In countries with such
design, the literature has found bunching at the minimum years of contri-
butions for low earners, but not for high earners. For example, in Greece
before the 201617 reforms the insured with low earnings had a strong
incentive to retire having contributed for only 15 years (Figure 12). At this
point the combination of minimum and targeted pensions ensured that a
minimum wage earner, having contributed for 15 years, became eligible
for an old-age pension that in nominal terms was similar to the average
pension received by a retiree who worked and contributed for 31 years
(IMF 2017). In Spain, the minimum pension introduces incentives for low
earners to retire early (Jiménez-Martin 2014). In Chile, low earners bunch
at the 20 years of contribution mark corresponding to the minimum con-
tributory period to access a minimum pension (Wong 2016).
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Figure 13. Ratio of Lifetime Social Cash Transfers to Lifetime

Social Insurance Contributions in Montenegro
(Percent)
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Note: The illustration assumes that throughout their working lives one type of
worker earns the minimum wage, and the other earns the average wage. Both
workers are assumed to receive old-age pensions according to current law. Life
expectancy at the claiming age is assumed to be 20 years. Unemployment
insurance is assumed to be used for one year for those with 15-25 years of
contributions and two years for those with more than 25 years of contributions.
Workers are assumed to have two children over their lifetime, with contributory
benefits available only to those with more than 15 years of contributions.
Minimum wage workers are assumed to receive 10 years of minimum of pensions
if they do not reach 15 years of social insurance contributions. The analysis
excludes survivor or disability benefits, both of which would raise the value of
contributions.

o [Interactions with other social programs.
In Europe, pension systems are usually

part of a wider social safety and insurance
network, including other social transfers

to alleviate poverty (such as basic income
programs) and other insurance programs
(unemployment and health care) that can
often provide pathways to early retirement.
Decisions to work or retire are ultimately
shaped by the manner the individual pro-
grams interact with each other. Consider
the case in Montenegro, where the social
assistance and insurance system includes
means-tested support to assist the poor,
pensions and unemployment insurance, and
parental leave benefits. Over the lifetime of
a worker, the ratio of lifetime social benefits
(contributory and non-contributory) to life-
time social insurance contributions depends
on the number of years of contributions
and the earnings level, with higher returns
for those with fewer years of contributions
and lower earnings (Figure 13). For low
earners, there are incentives to avoid con-
tributions, if possible, or at least limit these
contributions to no more than 15 years—
the point at which workers become eligible
for minimum pensions. In contrast, higher

earners likely see value in complying with social contributions but might
face incentives to underreport earnings.

Are Social Contributions Distortive?

Public pensions are typically financed by dedicated taxes on labor. In Europe,
the average payroll tax rate earmarked for pensions is 22 percent and the
average collection is 7 percent of GDP in revenue—about 0.32 percentage
points of GDP per point of payroll tax (Figure 14). These contributions cover
on average 70 percent of pension spending, the rest being largely financed by
general revenue sources (Figure 15).

Taxes on labor, including dedicated contributions, can affect labor market
outcomes. Taxes on earnings from employment, including personal income
taxes and social insurance contributions, affect employment by driving a
wedge between labor cost and the take-home wage received by employ-
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Figure 14. Pension Contributions, 2019 Figure 15. Share of Contributions in Pension Financing, 2019
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ees. This can affect labor demand to the extent to which taxes push labor
costs above market clearing levels, and supply through the perceived effect
of taxes on net pay. Cross-country analyses in OECD countries generally
find a significant negative impact of the tax wedge on employment (Nickell
2003, Bassanini and Duval 2006, Dolenc and Laporsek 2015, Zim¢ik 2017,
Velasquez and Vtyurina 2019). Overall, empirical findings from macro and
micro studies suggest that a 10 percentage points change in the after-tax
wage can raise employment by 2-5 percent (IMF 2012). This is consistent
with observed negative association between employment rates and pension
contributions in Europe (Figure 16). While macro studies tend to find large
wage elasticities of labor supply, evidence from micro studies point to lower
elasticates and can be more mixed. Most of the response seems to be driven
by individuals with higher sensitivity at the extensive margin (participation),
including low-income workers, women, single parents, second earners, and
older workers, with more mixed results for prime-aged men (Disney 2004;
OECD 2011b; IMF 2012; OECD-IMF 2015).4

An important consideration is the extent to which pension contributions are
perceived as taxes or savings. In most European pension systems, benefits

3OECD (2020) defines the tax wedge as the sum of personal income tax, employee and employer social
security contributions, and any payroll taxes less cash transfers expressed as a percentage of labor costs. In this
definition pension contributions are equivalent to taxes although their economic impact can be different.

4In addition, EC (2017b) finds a negative but statistically insignificant relationship between undeclared work
and the tax rate on labor.
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Figure 16. Employment Rates and Pension Contribution Figure 17. Employment Rates and Share of Contributions in
Rates, 2019 Pension Financing, 2019
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are determined by lifetime contributions. Individuals with higher annual
contributions and longer contributory periods generally receive higher pen-
sions. The extent to which individuals value this link between contributions
and benefits—the degree to which contributions are perceived as valuable as
take-home wages and savings in the form of entitlement to benefits in the
future—can offset labor market distortions arising from the tax wedge. This
depends on the design of pension systems—whether the PM is attractive
enough for a cohort—and cognitive biases such as myopia.

Stronger actuarial links between pension contributions and benefits can
remove the distortionary effects of pension contributions. Disney (2004), for
example, finds that the PAYG equilibrium contributions have—as expected—
an adverse negative impact on economic activity rates of women but not
those of men (indicating that not all categories are sensitive to changes in
equilibrium pension contributions). He further shows that the negative
impact on female participation is entirely driven by the tax or “redistributive”
component of pension financing while the savings or “actuarial” compo-
nent has the opposite effect. A metric that can proxy the savings component
is a contemporaneous share of pension contributions in pension spending
that in actual data is positively though weakly correlated with employ-

ment (Figure 17). In predominantly earnings-related systems making the
contribution-benefit link stronger can mitigate the otherwise negative impact
of overall pension contributions on labor supply and—especially if such
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contributions should Figure 18. Replacement and Elderly Poverty Rates, 2019
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and mitigate risks of

poverty among retir-

ees. With old-age pension accounting for about 72 (85 including survivors’
pensions) percent of single-person retirees’ total income in the EU on average
(EC 2018b), public pension benefits play a key role in determining living
standards of the elderly in member states.

At risk of poverty rate (65+)

Reforms necessary to ensure sustainability must be mindful of balancing
adequacy of benefits and incentive-compatibility of the pension system. The
generosity of pension systems (measured by replacement rates) is inversely
linked with poverty risks at retirement (Figure 18).> Since past reforms have
focused on addressing sustainability concerns of pensions, expected gradual
reduction of replacement rates over the coming decades is likely to weigh on
adequacy going forward. To counterbalance this impact, many countries have
adopted complementary measures to prevent elderly poverty and increase
income maintenance. These included expanding basic or minimum pension
allowances or providing benefits to retirees outside the pension system (see
Chapter 3). However, reducing overall replacement rates while increasing
the protection at the lower tail of the benefit distribution necessarily implies

SRisk of poverty is defined by the EC as the risk and depth of income poverty and severe material depri-
vation. The At Risk Poverty (AROP) rate is defined as the share of the people with an equivalized dis-
posable income below the risk-of-poverty threshold (set at 60 percent of national median equivalized
income, after social transfers). AROP measures low income, which does not necessarily imply low wealth or
standard of living.
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Figure 19. At Risk of Poverty Rate and Poverty Depth, 2019
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flattening of pensionable earnings—benefits proﬁle.6 The higher the protec-

tion the larger are the efficiency distortions, potentially leading to perverse

Population aged 18-64

incentives (see previous section). This calls for a careful balancing act between

efficiency and equity objectives of the pension system.

In Europe, the incidence of poverty among elderly shows important dispar-

ities, and over the past decade has generally been lower on average when
compared to the working-age population.

e In advanced European economies with mature pension systems the risk
of poverty tends to be lower among the elderly when compared to the

working-age population, while the opposite prevails in most countries with

less mature or generous systems. Nevertheless, the poverty depth—the
relative gap between the median equivalized income of people at risk of
poverty and the income defining the poverty line—of elderly remains on
average well below that of the working-age population throughout nearly

all of Europe (Figure 19).

o Other sources of income available to retirees contribute to improve income
maintenance, beyond pension benefits—these sources of income are mainly

income from work (as employees or self-employed) and private pensions,

®Assuming an actuarially fair pension system (or PM equal to one) on aggregate over the income distribution,

high minimum or basic pension benefits leading to PM greater than one at lower incomes implies a PM less

than one at higher incomes. Such system has flatter overall earnings—Dbenefits profile that is normally associated

with weaker incentives to contribute.
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Figure 20. At Risk of Poverty by Tenure, 2019 Population Figure 21. People At Risk of Poverty or Social Exclusion, 2019
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but also from assets (imputed income from home ownership and invest-
ment income such as rental, dividends, interests, profits).” On average, the
elderly are more likely to be homeowners compared to younger people. In
OECD, in 2011 on average 77 percent of heads of households aged 55 and
older were homeowners compared to 60 percent among those younger than
45 (OECD 2013). Data for European countries further suggests that the
risk of poverty among elderly is lower for those who own their home rel-
ative to those who rent (Figure 20), a gap that increased dramatically over
the past 10 years. OECD (2013) shows that taking into account imputed
rent as an unearned income of households significantly reduces the risk of
poverty for retirees.

e In the majority of European countries, the risk of poverty and social

exclusion® (AROPE)—as opposed to AROP—is therefore much more
prevalent among the working-age population when compared to the elderly
(Figure 21). The former are historically more likely to experience severe
material deprivation, reflecting lower asset holdings and less secure income
sources. The AROPE gap between the working-age population and the

elderly is especially high in advanced economies, reaching nearly 4.5 per-

"The shares of such additional sources of income vary depending on households’ characteristics (for example,
work income account for about 4 percent of total income for a single retiree person, while it represents almost
16 percent of income in a household consisting of a couple with at least one member aged 65 and older).

8The indicator of people At Risk of Poverty or Social Exclusion (AROPE) tracks people not only at risk of
poverty, but also severely materially and socially deprived or living in a household with a very low work inten-
sity. It is the main indicator for monitoring the EU 2030 targets on poverty and social exclusion.
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centage points in 2019 for the euro area or countries with more mature
pension systems.

In general, in earnings-related pension systems aiming for strong links
between contributions and benefits, it would be preferable to provide income
support outside the contributory public pension systems. While current
retirees are generally well protected, replacement and benefit? rates in public
pension systems (see Chapter 3) are set to decline in decades to come. The
EC 2018 Pension Adequacy Report projects that pension systems will be

on average less adequate in 2056 compared to what was observed in 2016.
Occurrences of low public pensions most prominently reflect lack of employ-
ment income, short careers, or informal work, highlighting the first-order
importance of policies to reduce structural unemployment and incentivize
formal participation. Within the pension system, preference should be given
to ensuring incentives are in place—particularly at the lower-income levels—
to lengthen formal work careers and increasing retirement ages to increase
pension income at retirement. While enhancing efficiency and employment,
making adequacy contingent on longer career might not be sufficient in all
occupations. Countries with proportionality measures below 1, implying that
cohorts receive lifetime benefits below their lifetime contributions may afford
to increase pension expenditures while improving incentives and adequacy,
provided that long-term sustainability is ensured. If sustainability of pension
systems remains a concern, policymakers should aim to use tools outside the
contributory pension systems to address poverty concerns and provide better
opportunities for the youth. Attention should therefore be given to income
maintenance policies to complement public pension income, protection
against poverty at younger ages, and investment in education and training.
Governments could explore measures to encourage workers to save through
private pension schemes which would help to complement public pension
benefits as well as diversify income sources (Carone and others 2016).19

Financing High Pension Spending and Short-Term Imbalances

Public pension spending and deficits remain at historical highs. The aver-
age pension system deficit in Europe is currently about 2% percent of GDP
(Figure 22) after peaking at about 3 percent of GDP in the aftermath of
European sovereign debt crisis—double of pension system deficits before the

9The benefit ratio is calculated as the ratio of total public pension spending divided by the number of retirees,
to the average wage in the economy. A decline in the benefit ratio, all other things equal, would reflect reduced
generosity of the pension system with respect to wages. The ratio therefore captures (on an aggregate basis) the
concepts of income maintenance and consumption smoothing.

19Private pensions schemes, however, might be costly to participants and provide limited risk-diversification,
highlighting the importance of strong regulation to accompany private pension schemes (Egert 2012).
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Figure 22. Deficits of the Public Pension Systems, 2019
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Figure 24. Cumulative Real GDP Growth and Pension Spending,
2000-18
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deficits and spending? If history offers
any guidance, in Europe over the past
nearly two decades the countries that
spent higher shares of their national
incomes on pensions tended to experience lower real growth rates (Fig-

ure 24). The pension systems can weigh on economic performance in many
ways. The benefit design and financing discussed previously closely inter-

act with employment incentives. Pension spending may also displace other
productive spending, contribute to fiscal vulnerabilities and limit the scope to
respond to shocks. While several countries have improved long-term sustain-
ability of their pension systems, they might not be able to afford still high
levels of pension spending projected for the next few decades. It is therefore
vital to avoid adverse feedback loops between pension system, fiscal policy,
and economic performance from building up.

Countries with relatively high pension spending seem to be more vulnerable,
in that they tend to have higher deficits and debt (Figure 25). Reforms that
fail to address imbalances between pension contributions and benefits in the
short term expose countries to risks associated with financing these gaps—at
times of recessions and unfavorable financing conditions, high and persistent
deficits can limit policy space, put pressure on sovereign yields and crowd out
other spending. The disruptive impact of these vulnerabilities was evident in
the GFC when countries that spent the highest share in pension entitlements
also faced high yields on sovereign bonds (Borsch-Supan 2013). These imbal-
ances can also lead to reforms that favor the short-term adjustment needs at
the cost of long-term structural enhancements. For example, in Greece the
crisis led to several progressive ad hoc pension cuts in 2011-12 that were

not rooted in a system-wide reform and flattened the earnings-benefits curve.
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Figure 25. General Government Debt and Pension Spending, Figure 26. Aggregate Gross Fixed Capital Formation and
2000-18 Pension Spending, 2000-18
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Several countries in emerging Europe were not able to sustain the persistent
pension deficits associated with the deviation of contributions toward pri-
vately funded pensions, leading in some cases to reversals of earlier reforms.
In this vein, in 2011, Hungary closed the mandatory private scheme intro-
duced in 1998 (Szikra 2018).11

Crowding out other productive spending can lead to erosion of long-term
potential output. The conventional wisdom holds that government—
including pension—deficits can crowd out both public and private invest-
ment, thus lowering national income and living standards for future
generations (Ball, Elmendorf, and Mankiw 1998). Since euro inception when
the average 7—¢ in advanced economies has been close to zero (see Table 2),
pension spending has been negatively associated with gross fixed capital for-
mation (Figure 26). This may point to some crowding out effect or broader
problems in economies that feed back in investment, GDP, and pension
spending—countries that require adjustments in their pension systems are
also countries that face multiple challenges, requiring structural-fiscal reforms
beyond the pension system to enhance the sustainability of overall fiscal pol-
icies. Alternatively, without reforms, to finance such levels of pension spend-
ing by other means than issuing debt would necessitate lower productive
public non-pension spending or relatively high levels of labor taxation that
again weigh on long-term growth. Further, large-scale pension systems espe-

"Tn 2010 Hungary eliminated the obligatory participation in the private scheme and made it possible for
participants to return to public pension scheme.
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Figure 27. Elderly Relative to Working-Age Population
(Population aged 65+ as a ratio to population aged 20-64)
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Pension systems are put to the test by
changing political economy forces that
often create pressures to reverse reforms.
Carrying thorough pension reforms that
impose large burden on households and span over generations requires strong
political ownership. This is a tall order: as populations get older—old-age
dependency rates are projected to almost double in several countries (Fig-
ure 27)—pressures from a median voter to roll back on reforms are likely
to intensify (Galasso 2006). By 2040 the median age of a population is
projected to reach 52 years for men and 55 years for women; an increase by
19 years compared to early 1990s (Carone and others 2016). This increases
the pressure for intergenerational transfers from working-age population (for
example, in the form of higher taxes) to retirees (in the form of pensions or
other social services).

Since reforms weigh heavily on future retirees, and thus today’s young, pres-
sures to reverse reforms are likely to mount over time. The risks for reform
reversals are likely to be stronger in countries where resulting pension sys-
tems are not perceived to treat generations fairly (implying declines in the
proportionality measure). Deeper intergenerational inequities can contribute
to polarization in political preferences and political fragmentation. In such
environments political executives can often find hard to control spending,
agree on political direction or change status quo (Crivelli and others 2016),
and thus actually implement necessary reforms. With gradual or phased-in
reforms that protect current retirees or selected categories of population,
delays in reform implementation or reversals are easier to occur. With such
strategies the political costs are perceived to be largely imposed on future
governments that can be tempted to renege on such inherited burden (Kohli
and Arza 2011).
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The empirical evidence on the political consequences of pension reforms is
scarce—a testimony to the immense difficulties and complexities in carrying
out such reforms. It is often expected that cutbacks in pensions are associated
with broader popular dislike (Kohli and Arza 2011) and can therefore have
political costs to the incumbent government. Empirical investigation of this
claim is notoriously difficult. It not only requires objective political economy
indicators and defining what constitutes a substantiated reform event, but
also is riddled with identification difficulties as reform intensity is highest at
the times of crises, reform incident can be endogenous the re-election pros-
pects and impact contingent on several factors.

Enfranchising younger cohorts can offset the political economy forces of
aging voters and increase the political acceptability and durability of reforms.
The literature generally predicts that intergenerational redistribution responds
to shifts in political power across generations (see, for example, Tabellini
1991). In this vein, Song and others (2012) present a theory whereby the
presence of younger voters induces fiscal discipline and low debt accumu-
lation. Bertocchi and others (2020) identify the impact of greater political
engagement among the young on fiscal outcomes in the United States. They
find that a 1 percent increase in young voter turnout increases the allocation
of public resources toward higher education—the type of public spending
most preferred by the young—by 0.77 percent. This literature therefore
suggests that increasing political participation of the young, for example by
allowing preregistration for young voters or lowering the voting age, could
advance policies that improve the opportunities of younger generations and
arguably could help to make pension reforms more durable.

Financial literacy and political and fiscal institutions can contain electoral
costs and facilitate reform implementation. In an innovative study, Fornero
and Lo Prete (2019) find no robust evidence of a relationship between pen-
sion reforms and re-election prospects in advanced economies.!? They find
though that this relationship is contingent on the level of basic economic
and financial knowledge: while on average in their sample the frequency of
pension reforms do not affect re-election probabilities, pension reforms can
have electoral costs in societies where economic and financial literacy is very
low and conversely reforms can provide political benefits if the economic and

12Related literature investigates electoral consequences of fiscal adjustment programs. Alesina, Carloni, and
Lecce (2013) find no evidence that governments that carry out large fiscal adjustments suffer negative effects on
their election prospects. On the contrary, they find that fiscally loose or irresponsible governments tend to lose
elections more often. Similarly, Brender and Drazen (2008) show that voters are more likely to punish rather
than reward persistent budget deficits over the executive’s time in the office, especially in developed economics.
Alesina, Favero, and Giavazzi (2019) find that while tax-based fiscal adjustments can have electoral conse-
quences, expenditure-based do not.
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financial literacy is very high.!3 Further, the impact of pension reforms as
well as education on re-election probabilities become insignificant when using
broader indicators of human capital instead of financial literacy. The afore-
mentioned results suggest that promoting financial literacy in schools and
educational programs for adults can enhance durability of reforms. Similarly,
some elements of political and fiscal institutions can have beneficial impli-
cations. For example, Verbi¢ and Spruk (2019), in a sample of high-income
countries over the period 1970-2013, find that countries with certain ele-
ments of executive constraints, political competition, and inter-jurisdictional
fiscal federalism have been significantly more likely to reform mandatory
PAYG or occupational pension systems or initiate supplementary reforms to,
inter alia, strengthen regulation and risk management, stimulate private pen-
sion savings and facilitate transition from unfunded to funded schemes.

Ultimately voters tend to reward good policies based on shared principles.
More importantly, good reform design, once again, matters. Reforms that
strengthen links between contributions and benefits appeal to shared prin-
ciples of equity and fairness and can thus be easier to maintain, whereas
categorical or redistributive retrenchments create more evident winners and
losers, lacking broader societal backing (Kohli and Arza 2011). These authors
observe that welfare cuts are more easily accepted if the burden-sharing is
perceived as fair. In this sense the reforms that give due attention to the
systemwide properties of sustainability and fairness should be preferred to ad
hoc measures. Such comprehensive reforms based on broad societal dialogue
and backing can enhance reform durability over several legislatures though
are also more difficult and take time to build. For this, policymakers and
the public need a shared understanding of the size, scope, and nature of the
underlying problems (US GAO 2008). Experience also suggests that ded-
icated commissions tasked with developing reform proposals can facilitate
broader coalition building and reform implementation by taking sensitive
issues out of the political process and alleviate political risk. Further, the
gradual reform strategies involve strong trade-offs that might not be condu-
cive to reform durability. While long phase-in periods give households time
to adapt, they also delay budgetary savings, create divides between gener-
ations, may lower credibility of reforms, and create implementation risks
(Kohli and Arza 2011).

13While in the basic econometric specification in Fornero and Lo Prete (2019) pension reform frequency is
not a significant determinant of re-election probability (see also the working paper version), the partial negative
coeflicient can be identified when controlling for the reform interaction with financial literacy. Since the inter-
action term has a positive coefficient, the impact of pension reform depends on sample values of the two vari-
ables. At the sample mean values of pension reform and financial literacy variables, the positive interaction term
(more than) offsets the negative partial effect of the pension reform frequency on re-election probabilities. Thus,
on average (around sample means) pension reform does not affect re-lection probabilities. It can have political
costs if pension reform frequency is very high or financial literacy very low. Conversely, pension reforms can
affect re-election probabilities positively if reform frequency is very low or financial literacy very high. Instru-
mental variable results to deal with endogeneity of reforms to election probabilities confirm the results.
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CHAPTER

Policy Implications

While European countries have improved the long-term sustainability of their
pension systems, many countries are not out of the woods yet. European
economies have introduced several pension reforms that will fundamentally
change the way and extent to which public pension schemes provide retire-
ment income. Younger generations have to contribute more, work longer, or
receive a lower share of their wages in pensions relative to current retirees.

In several countries more decisive reforms are needed to ensure fiscal sustain-
ability and affordability of pension systems. In present value terms, we find a
significant gap between benefit entitlements and contributions that will have
to be financed through general revenue, competing with other productive
spending. Furthermore, pension spending and deficits that reached historical
highs in the aftermath of the GFC and European debt crises—especially in
countries with high debt—are projected to increase further in the next few
decades until the old-age dependency rates peak. Annual pension system
deficits that currently stand at about 22 percent of GDP in Europe are pro-
jected to increase to 4 percent of GDP in the next three decades. Therefore,
this is not a time to stall the reform momentum: the authorities would need
to diligently implement further reforms and ensure a robust fiscal position.
This is even more important for countries with high pension spending that
tend to be also those who have grown less and need to service relatively high
government debt. Not only are these economies more susceptible to shocks
given limited room for policy maneuver, but large pension outlays can crowd
out other spending, both public and private, and weigh on growth.

Bridging intergenerational divides is more important than ever. Pension
replacement rates in Europe over the past decade have been higher than
projected before the GFC, while current AWG projections indicate lower
replacement rates in the long term (in 2050-60) than projected a decade
ago. Intergenerational divides between generations are therefore, yet again,
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expected to widen. Countries have generally chosen a gradual approach

to pension reforms, whereby younger generations will get a Jower balance
between pension contributions and benefits than older generations or current
retirees—the authors estimate that the initial impact of reforms was to reduce
the average PM from above 2 for the elderly today to nearly 1.5 for those
who are in their 20s today, only to revert to about 1.7 supported by reform
reversals. While gradual reform strategy can facilitate a smooth transition,
delays in implementation and persistent intergenerational gaps can heighten
risks for reversals once the impact of reforms becomes evident—younger
generations might perceive it unfair having to finance pension deficits of
older generations while accumulating lower pension rights for themselves.

To address this divide, a resolute implementation of pension reforms should
be accompanied by increasing the opportunities for the youth. This could
include structural reforms for more dynamic labor market conditions (Banerji
and others 2014), greater protection against poverty risks at younger ages,
investment in education and training, and reforms to other non-pension ben-
efits, including unemployment insurance (Chen and others 2018). Moreover,
countries would need to introduce measures to enable individuals to work
longer and instruments to complement public pensions.

Addressing these imbalances ideally requires burden-sharing by both current
and future retirees. Even if the legislated reforms would be implemented,
they come at a cost of intergenerational divides for decades to come. In sev-
eral countries the “legacies” of pension systems have ballooned the spending
on the current elderly whose lifetime benefits exceed lifetime contributions
on average twofold. An example of intergenerational burden-sharing could
be the 2016-17 pension reforms in Greece that introduced a new pension
benefit formula for the future retirees and aimed—albeit with a long phase-in
period—at recalibrating pensions for current retirees. Burden-sharing by
current retirees is the more important the higher current pension outlays or
public debt to shield against future shocks and release resources for other
productive and targeted activities.

Careful balancing is required among sustainability, efficiency-enhancing
pension design, and adequacy of benefits. The design of benefit programs
has a powerful impact on incentive compatibility as well as sustainability of
the pension system. At the same time, well-known trade-offs can exist, in
particular between redistributive policies and efliciency considerations. Labor
market distortions should be minimized where this trade-off is less acute,
for example, by setting actuarial adjustments for early retirement at actuari-
ally neutral levels. Where social, basic, or minimum pensions are in place to
provide poverty alleviation, care should be taken in how these interlink with
earnings-related pensions or other support to elderly to smooth participa-
tion tax rates and avoid bunching effects at low years of contributions. Such
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improvements in design strengthen actuarial links between pension benefits
and contributions that can further mitigate the adverse economic impact
of overall pension contributions on labor supply or encourage participation
through higher “savings” component. To enhance adequacy, reforms that
foster labor force participation and higher productivity growth are the key
since elderly poverty often reflects lack of employment income, short careers,
or informal work. Income support could be provided outside the pension
system to address specific poverty gaps, allowing to preserve links between
contributions and benefits in earnings-related pension systems. Developing
private pension schemes along with strengthened regulation and consumer
protection and encouraging workers to save would support retirement
incomes as well as diversify income sources.

Reform design to favor shared principles and financial literacy can effectively
alleviate pressures to reverse reforms. While in practice pension reforms are
hard and reducing benefits in payment is often perceived as politically costly,
effective reform strategies can make reforms socially more acceptable and
durable. Also, here the design matters—reforms that appeal to shared prin-
ciples of equity and fairness—for example, by strengthening links between
contributions and benefits—and lead to fairer burden-sharing can be socially
more acceptable. This suggests that systemwide reforms based on broad soci-
etal dialogue and shared understanding of the objectives, although more dif-
ficult and requiring time to build, can enhance reform durability over several
legislatures. Available empirical evidence further suggests that electoral impact
of pension reforms is contingent on the level of basic economic and financial
knowledge: pension reforms can have electoral costs in societies where eco-
nomic and financial literacy is very low and conversely can provide political
benefits if the economic and financial literacy is very high.
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Annex 1. Data Sources and
Technical Assumptions

The following are the data sources, key definitions and technical assumptions:

e Projection vintages follow the 2009, 2018, and 2021 versions of the Ageing
Report (EC 2009, 2018a, 2021).

o Population data—Dboth historical and forecasts—is taken from the UN pop-
ulation database (medium variant).

o Number of pensioners for 2007 — (2060) 2070 are taken from the respective
Ageing Report vintages and extended backward until 2005 with growth
rates of number of retirees from Eurostat.

o Workers are defined as the part of the population aged 22 to the calculated
effective retirement age. Everyone above the calculated retirement age is
considered a pensioner.

o An effective retirement age is calculated by distributing the number of
pensioners for each year to the population of that year starting from age
100 until all pensioners have been accounted for. This retirement age is
extended backwards with growth rates of statutory retirement ages from
the OECD for 1950-2005 and kept constant for (2060) 2070-2100. The
model’s sensitivity was tested to the labor market exit age as reported in the
respective vintage of the Ageing Report, supplemented with the historic
data taken from the OECD, yielding very similar results.!

"While a change in the retirement age will adjust the lengths of working and retirement lives, it will not alter
the annual contributions and benefits that we take as given from the Ageing Report vintages and will have very
little impact on lifetime contributions and benefits of cohorts. For example, higher retirement age generally
implies longer years of contributions and more cohorts at any given year, but also lower annual contribu-
tions per cohort per year with little effect on a sum of contribution rates for each cohort over their lifetimes.
Similarly, higher retirement age would imply both lower years over which benefits are received as well as higher
benefits per cohort per year, leaving the lifetime sum of benefit rates for each cohort broadly unchanged.
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® Pension contributions for 2007 — (2060) 2070 follow the respective Ageing
Report vintages while netting out any state transfers and third-party con-
tributions as defined in the 2018 and 2021 Ageing Report vintages. These
pension contributions are extended backward with growth rates of total
social contributions from the OECD for 1965-2016. Where OECD data
was not available, pension contributions are assumed constant as a share of
GDP prior to 1970 and after (2060) 2070 until 2100.

o Pension expenditures for 2007 — (2060) 2070 follow the respective Ageing
Report vintages. These are extended backward with growth rates of actual
pension spending data from Eurostat for 1990-2007 and from the OECD
for 1980-90, and forward for (2060) 2070-2100 with growth rates of
old-age dependency ratio.

o Cohorts are defined by their birth year.

o Distribution of pension contributions to different cohorts for a given year
are assigned based on an interaction term between the size of the respec-
tive cohort in total workers and country-specific age-income profiles over
the working life of a worker. The latter are derived from the Eurosystem
Household Finance and Consumption Survey microdata (wave 3) and are
kept constant before the age of 20 and after the age of 67 when smaller
sample size can give rise to a selection bias. Cohort pension contributions
and cohort pension expenditures are calculated by adding all contributions
and expenditures over the lifetime of a cohort (22-100).

o Distributions of pension expenditures to different cohorts for a given year
are assigned based on the size of the respective cohort in the total number
of pensioners that underlies reported baseline results. As a robustness test,
pension expenditures were further distributed based on a notional age pro-
file, constructed by dividing spending after retirement by a cohort-specific
index of compounded real GDP growth rates. By distributing pension
spending from older to younger retirees this adjustment allows for declin-
ing spending profile as retirees get older since pensions in payment in most
countries are indexed with less than nominal wage growth. The resulting
PM values show minimal changes for mature pension systems and for all
European countries covered decline toward zero in the long term.?

e Linear interpolation is applied to data between 5-year forecasts of
the Ageing Report.

o The proportionality measure for a given cohort is calculated by dividing life-
time cohort benefits received by lifetime cohort pension contributions paid.

?The age distribution of pension spending remains relatively stable over time and across cohorts. Since the
total annual pension spending in our model is constant, given by the Ageing Report vintages, the impact
on the PM is minimal for mature pension systems and noticeable only for less mature pension systems at
their transition period. For mature pension systems the historical impact (for older cohorts) is on average less
than 0.15 index points. For all countries the impact declines in the long term, averaging at about 0.05 for
younger cohorts.
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Annex 2. Data and Calculated
Proportionality Measures

Annex Table 2.1. Pension Expenditures based on Ageing Report 2021

(Percent of GDP)

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
AUT . . 12.6 13.5 13.9 13.5 15.1 15.1 14.7 14.6 14.3 14.0 14.4 15.0
BGR . . . . 9.9 8.4 8.5 8.6 9.3 9.8 9.7 9.8 10.5 10.4
CYP . . . 5.6 7.2 9.0 10.0 10.2 10.1 10.7 10.9 10.9 11.1 11.3
CZE . . 6.5 8.0 8.6 8.1 8.8 9.8 11.4 11.8 10.9 11.1 11.5 11.5
DEU . 10.9 10.0 10.9 10.6 10.4 11.5 12.0 12.2 12.5 12.4 12.2 12.6 13.1
ESP . 6.3 8.0 8.8 10.1 12.4 12.3 12.8 13.0 11.7 10.3 10.6 10.9 10.9
EST . . . 6.5 9.0 7.6 6.9 6.5 6.1 58 54 58 6.1 6.0
FIN . 7.4 9.7 9.8 121 13.1 13.7 12.8 12.7 13.5 14.4 15.1 15.9 16.5
FRA . 10.6 11.9 12.6 14.3 14.9 15.6 15.2 14.3 13.4 12.6 13.4 14.0 14.7
GRC . 5.1 9.4 10.4 14.6 15.5 13.8 14.0 13.6 12.0 11.9 12.5 12.2 12.0
HRV . . . . 10.7 10.3 11.0 10.4 9.9 9.7 915 9.9 10.0 10.0
HUN . . . 9.1 12.0 8.4 8.3 9.7 11.2 11.9 12.4 12.4 12.9 13.1
IRL . 41 849 &t/ 6.8 4.7 5.9 6.9 7.5 7.5 7.6 8.6 9.0 9.2
ITA . 8.9 11.8 13.8 15.0 15.5 17.3 17.8 16.2 141 13.6 13.7 13.8 141
LTuU . . . 8.1 8.5 7.2 7.9 8.4 8.2 8.1 7.5 7.4 8.0 8.2
LUX . 1.4 10.3 9.4 8.8 9.4 1.4 13.0 14.8 16.7 18.0 18.6 20.0 21.5
LVA . . . 10.4 9.8 7.1 6.9 6.6 6.3 6.2 5.9 6.1 6.5 6.5
MLT . . . 6.4 10.2 7.1 6.6 6.6 8.1 10.1 10.9 10.3 10.1 10.8
NLD . 8.6 9.0 6.7 6.8 6.9 8.1 9.1 8.9 8.9 9.1 9.4 9.8 10.2
NOR . . 9.8 8.8 8.1 11.1 12.3 12.6 12.7 13.2 13.6 14.1 15.0 15.9
POL . . 6.1 12.7 11.6 10.8 11.0 10.5 10.7 10.8 10.5 10.7 10.8 10.4
PRT . 4.4 5.8 9.3 12.7 12.8 14.2 14.4 12.6 10.5 9.5 9.8 9.7 9.7
ROU . . . 6.4 9.5 8.9 12.9 14.2 14.8 13.6 11.9 12.6 12.8 12.8
SVK . . . 7.1 8.3 8.6 10.2 11.6 13.4 14.5 14.2 13.9 14.7 14.8
SUN . . . 11.1 1.4 10.0 10.8 13.6 15.7 16.1 16.0 16.2 16.9 16.9
SWE . 9.2 10.1 9.4 8.4 7.7 7.4 7.0 7.0 7.4 75 7.9 8.5 8.9

Sources: Ageing Report vintages; Eurostat; and OECD.
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Annex Table 2.2. Pension Contributions based on Ageing Report 2021

(Percent of GDP)

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
AUT 5.6 7.8 8.5 9.5 8.4 9.4 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
BGR . . . . 4.2 5.0 5.0 5.3 5.5 5.5 5.5 5.5 5.5 5.5
CYP : : : 4.0 5.6 6.6 741 7.7 76 76 76 76 76 76
CZE : ) ) 7.7 8.4 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5
DEU 5.3 7.0 73 79 74 6.3 6.6 7.0 7.0 7.2 7.2 7.2 7.2 7.2
ESP 5.6 10.4 10.9 11.1 10.9 10.0 9.9 10.1 10.2 10.6 10.8 10.8 10.8 10.8
EST : : : 6.9 76 6.0 55 5.3 5.3 5.2 5.3 5.3 5.3 5.3
FIN 25 75 10.0 9.3 9.9 9.5 10.0 10.2 10.6 11.2 12.0 12.0 12.0 12.0

FRA 7.4 10.2 11.0 9.8 8.5 9.3 9.4 9.6 9.6 9.6 9.6 9.6 9.6 9.6
GRC 3.2 3.8 4.3 5.0 6.3 7.9 8.2 8.2 8.1 8.1 8.1 8.1 8.1 8.1

HRV . . . . 6.1 5.8 6.1 6.1 6.1 6.0 6.0 6.0 6.0 6.0
HUN . . . 8.3 8.6 7.7 7.5 7.4 7.3 7.3 7.4 7.4 7.4 7.4
IRL 1.6 3.0 3.2 3.2 4.4 3.3 3.3 28 2.8 28 2.8 2.8 2.8 2.8
ITA 9.0 10.5 11.5 10.0 11.0 10.8 11.0 11.0 1.1 1.1 11.0 11.0 11.0 11.0
LTU 5 5 5 6.3 6.7 3.4 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
LUX 4.0 6.0 5.7 5.7 5.8 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
LVA . . . 8.2 6.4 7.5 6.9 6.7 6.6 6.6 6.7 6.7 6.7 6.7
MLT . . . 6.4 5.9 5.3 5.6 5.4 5.2 5.0 4.6 4.6 4.6 4.6

NLD 4.6 6.0 5.9 5.7 5.2 4.9 5.1 5.2 5.1 5.1 5.1 5.1 5.1 5.1
NOR 4.5 7.3 8.7 8.7 11.5 11.6 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5

POL . . . 7.6 5.8 8.0 8.3 8.5 8.5 8.5 8.5 8.5 8.5 8.5
PRT 5.1 7.8 8.7 9.5 10.9 10.9 10.6 9.9 9.4 9.2 9.2 9.2 9.2 9.2
ROU . . . 10.7 7.1 6.7 6.8 6.6 6.5 6.5 6.5 6.5 6.5 6.5
SVK . . . 5.2 4.9 7.4 7.0 7.2 7.4 7.4 7.4 7.4 7.4 7.4
SUN . 9.1 9.2 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

SWE 2.4 5.8 6.2 6.3 5.9 5.4 5.4 5.5 5.6 5.6 5.7 5.7 5.7 5.7

Sources: Ageing Report vintages; Eurostat; and OECD.

Annex Table 2.3. Old-age Dependency Ratio based on Ageing Report 2021
(Percent)

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

AUT 22.7 23.5 21.8 22.6 26.3 29.9 40.5 50.6 54.8 59.0 58.3 57.1 58.8 61.1
BGR 14.3 18.0 19.8 245 26.8 334 37.0 42.5 50.5 53.1 45.8 46.6 49.6 49.4
CYP 171 14.2 15.3 15.2 16.4 20.7 26.9 33.0 43.4 52.9 55.8 56.1 57.0 58.1
CZE 18.2 21.5 19.2 19.7 21.9 31.7 36.1 43.4 54.6 57.8 51.0 51.8 54.0 53.9
DEU 21.6 23.9 215 23.7 31.3 35.3 477 55.8 58.6 61.6 61.6 60.6 62.5 64.8
ESP 15.4 17.5 20.0 24.3 25.2 31.0 414 57.2 69.5 65.7 61.4 63.8 65.0 65.1
EST 17.8 19.0 17.6 22.3 26.0 32.3 37.9 422 48.2 54.3 47.5 50.3 53.1 52.7
FIN 13.8 17.7 19.9 22.3 25.8 36.9 43.3 43.7 45.7 48.6 49.5 52.2 54.7 56.7
FRA 20.6 21.8 212 24.7 26.4 34.1 40.5 45.6 46.3 46.2 48.2 51.2 53.7 56.2
GRC 17.4 20.5 20.4 24.9 28.7 35.0 41.3 53.5 66.0 67.4 65.7 69.2 67.7 66.1
HRV 13.9 17.2 16.9 232 26.2 32.4 39.7 45.1 52.6 56.6 58.4 60.9 61.5 61.5
HUN 171 21.1 20.4 22.3 24.4 30.4 32.9 37.9 47.0 51.3 49.0 49.2 51.0 52.1
IRL 18.9 18.0 18.0 15.5 16.4 23.4 29.2 37.0 45.6 43.9 43.9 49.7 52.2 53.4
ITA 17.3 20.6 21.5 26.7 31.2 38.3 48.6 63.1 67.6 65.4 63.4 64.0 64.5 65.9
LTU 16.2 17.4 16.3 20.9 25.8 29.3 36.0 39.0 37.8 43.2 413 40.8 43.8 45.2
LUX 19.3 20.2 19.3 21.0 20.5 21.8 28.3 34.9 38.7 40.9 42.8 44.4 47.8 51.3
LVA 18.1 19.5 17.8 22.4 27.2 31.3 36.7 39.4 42.5 48.6 42.5 43.5 46.4 46.6
MLT 13.7 14.0 15.2 17.2 23.7 32.5 39.9 447 52.0 59.6 64.5 61.0 59.7 63.8
NLD 16.2 17.3 18.4 20.0 23.2 31.8 419 49.0 47.9 48.7 51.2 52.7 54.6 57.3
NOR 20.5 23.3 25.2 23.4 22.7 26.8 32.2 37.9 39.8 43.2 44.4 46.2 49.1 51.9
POL 12.7 15.3 15.6 17.9 18.9 28.2 36.3 41.0 55.8 67.2 64.2 65.6 66.0 63.6
PRT 15.7 18.3 20.7 24.0 28.3 35.5 447 57.2 66.4 65.9 67.4 69.5 68.7 68.6
ROU 12.9 16.2 15.8 20.1 23.2 30.0 33.6 44.4 51.8 51:3 50.2 53:3 53.8 53.9
SVK 14.3 16.6 16.1 16.5 171 24.2 31.6 37.2 49.5 57.2 52.4 51.5 54.3 54.5
SVN 14.9 17.4 15.5 20.1 24.0 32.6 427 51:3 61.2 60.9 54.1 55.0 57.4 57.3
SWE 20.9 25.4 271.7 26.8 27.9 33.8 37.0 40.2 40.5 44.2 42.7 45.0 48.3 50.7

Source: United Nations.
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Annex 2. Data and Calculated Proportionality Measures

Annex Table 2.4. Calculated Retirement Age based on Ageing Report 2021

(Years)
1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

AUT 56.1 56.1 56.1 56.1 55.8 58.4 59.4 58.8 59.5 59.7 59.5 59.5 59.5 59.5
BGR 56.8 58.4 60.1 62.2 63.4 63.2 62.7 62.7 62.7 62.7
CYP . . . . 62.4 63.5 63.9 62.6 61.2 60.9 63.5 63.5 63.5 63.5
CZE 56.7 54.3 55.3 55.3 57.1 59.1 60.7 62.2 61.9 61.2 61.6 61.6 61.6 61.6
DEU 60.9 60.9 60.9 60.9 60.5 60.7 61.5 60.2 60.8 60.4 60.1 60.1 60.1 60.1
ESP 63.4 63.4 63.4 63.4 63.6 63.7 65.3 65.3 64.3 62.7 63.2 63.2 63.2 63.2
EST . . . . 55.3 56.6 57.7 59.5 61.9 62.0 62.5 62.5 62.5 62.5
FIN 58.3 58.3 58.3 58.3 59.5 60.3 61.0 61.3 61.4 61.6 61.9 61.9 61.9 61.9
FRA 63.4 63.4 58.5 58.5 58.4 52.4 52.0 51.1 50.9 51.8 51.8 51.8 51.8 51.8
GRC 60.2 60.2 60.2 60.2 60.9 64.1 65.8 66.1 66.3 66.7 66.0 66.0 66.0 66.0
HRV . . . . 57.0 58.5 59.6 61.2 62.4 62.9 63.1 63.1 63.1 63.1
HUN 53.8 53.8 53.8 53.8 55.8 59.6 60.0 61.1 60.7 60.2 60.7 60.7 60.7 60.7
IRL 62.9 62.9 58.4 58.4 58.6 59.2 59.6 60.2 59.6 59.4 60.8 60.8 60.8 60.8
ITA 59.5 59.5 56.9 56.9 60.5 63.9 65.5 66.9 67.8 68.3 69.0 69.0 69.0 69.0
LTu . . . . 54.3 57.1 58.2 58.2 59.9 59.5 59.1 59.1 59.1 59.1
LUX 55.9 55.9 55.9 51.6 50.7 50.1 44.6 38.6 33.2 30.1 26.9 26.9 26.9 26.9
LVA 57.6 59.1 60.2 60.9 62.1 60.4 61.6 61.6 61.6 61.6
MLT . . . . 63.1 65.5 66.4 65.6 65.2 65.4 65.1 65.1 65.1 65.1
NLD 59.6 59.6 59.6 59.6 60.5 62.3 63.3 63.0 63.5 64.3 64.6 64.6 64.6 64.6
NOR 62.6 62.6 59.9 59.9 59.7 58.4 57.0 55.0 54.0 515 52.1 52.1 52.1 52.1
POL Bl Bl 53.6 53.6 56.0 60.1 59.9 60.8 61.1 60.7 61.2 61.2 61.2 61.2
PRT 58.0 58.0 56.7 56.7 59.4 62.2 63.8 64.6 65.5 65.3 65.6 65.6 65.6 65.6
ROU . . . . 56.0 59.2 59.2 59.4 60.2 61.1 62.4 62.4 62.4 62.4
SVK 56.8 54.4 55.4 55.4 56.3 58.3 57.9 59.3 59.4 58.7 59.3 59.3 59.3 59.3
SUN . . . . 56.7 58.2 59.1 59.1 58.4 57.2 58.4 58.4 58.4 58.4
SWE 61.8 61.8 59.9 59.9 60.3 59.7 60.0 58.9 59.0 57.2 58.0 58.0 58.0 58.0
Source: IMF staff calculations.
Note: See Annex 1 for definitions.

Annex Table 2.5. Proportionality Measure based on Ageing Report 2021

(By cohort birth year)

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

AUT 199 219 208 198 193 209 184 176 168 172 184 1.7 172 1.7 1.73
BGR 1.85 1.86 1.89 2.04
CYP . . 1.72 1.7 1.81 1.82
CZE . . . . . . . . . 1.32 1.28 1.35 1.46 1.46 1.47
DEU 1.99 1.91 176 150 163 168 177 175 1.8 203 204 203 201 199 1.95
ESP 1.43 1.35 1.36 1.38 1.38 1.35 1.25 1.15 1.15 1.14 1.1 1.18 1.25 1.21 1.25
EST . . . . . . . . . 110 102 105 1.16
FIN 192 180 174 143 144 146 137 151 144 147 151 153  1.56
FRA . . 164 155 144 151 159 200 210 1.9 199 182 169 174 1.69
GRC 362  4.01 4.21 454 447 334 259 222 188 176 1.68 1.60 1.61 158  1.60
HRV . . . . 167 170 1.61
HUN . . . . . . . . 117 129 132 155 166 178 185
IRL 2.41 238 225 223 221 205 197 212 224 215 225 238 278 297 311
ITA 200 209 212 208 183 1.61 158 153 146 138 140 140 133 135 1.37
LTu . . . . . . . . . . . 198 221 233 260
LUX 1.91 172 183 204 184 170 18 187 185 213 223 254 279 302 327
LVA 093 088 0.88 1.06
MLT . . . . . . . . . . . 1.91 203 209 215
NLD 1.71 1.53 1.48 1.50 1.44 1.57 1.52 1.59 1.72 1.82 1.89 1.94 1.99 1.92 1.96
NOR 210 177 150 136 128 119 123 116 1.21 125 129 124 129 126 1.35
POL . . . . . . . . 157 146 145 135 134 1.41 1.4
PRT 173 215 222 216 200 167 143 1.31 129 115 104 104 104 106 1.08
ROU . . 235 217 221 2.04
SVK 219 207 209 208 209 226
SUN . . . . . . . . . . . 180 193 196 207
SWE 343 271 217 183 147 129 135 136 137 135 148 149 150 142 155

Source: IMF staff calculations.
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Annex Table 2.6. Proportionality Measure based on Ageing Report 2018
(By cohort birth year)

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

AUT 199 219 208 197 192 208 182 172 164 166 178 176 165 165 157

BGR . . . . . . . . . . . 2.31 217 222 241
CYP . . . . . . . . . . . 189  1.92 1.80 1.74
CZE 1.28 1.36 1.45 1.49 1.51 1.64

DEU 199  1.91 175 149 161 166 175 184 176 19 195 192 188 185 1.80
ESP 143 134 135 137 138 136 126 126 124 122 117 115 1.21 118 118

EST . . . . . . . . . . . 136 135 139 152
FIN . . 197 189 18 15 159 150 149 150 140 140 142 135 137
FRA . . 173 169 162 175 191 178 179 165 162 157 154 153 153
GRC 357 383 400 422 408 295 239 214 187 178 171 152 162 158 1.68
HRV . . . . . . . . . . . . 123 134 128
HUN . . . . . . . . 108 122 121 130 136 142 146
IRL 242 240 229 229 229 215 209 208 217 205 207 211 220 238 253
ITA 200 209 213 211 187 166 165 1.61 157 149 150 140 1.41 142 135
LTU 5 5 5 5 5 5 5 5 5 5 5 096 090 087 0.86
LUX 1.91 172 183 205 18 175 195 202 208 214 242 265 290 289 290
LVA 5 5 5 5 5 5 5 5 5 5 5 0.89  0.81 0.78  0.91
MLT 230 244 251 2.54

NLD 1.71 1.53 146 147 1.40 150  1.52 1.58 1.61 1.70 1.77 170 1.74 1.69 1.63
NOR 2.10 1.78 1.52 1.40 1.33 1.25 1.24 1.20 1.19 1.18 1.17 1.17 1.18 1.28 1.30

POL . . . . . . . . 163 153 154 143 142 139 138
PRT 173 215 223 217 2.1 169 156 146 139 132 136 140 142 141 1.38
ROU . . . . . . . . . . . 168 165 1.87 1.88
SVK . . . . . . . . . 163 149 146 152 149 154
SUN . . . . . . . . . 190 191 204  2.02

SWE 343 2.7 216 182 146 127 123 131 123 128 131 140 140 140 152

Source: IMF staff calculations.

Annex Table 2.7. Proportionality Measure based on Ageing Report 2009
(By cohort birth year)

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

AUT . . . . . . . . . . . . . . .

BGR . . . . . . . . . . . 158 148 150 148
CYP . . . . . . . . . . . 3.88 424 418 446
CZE 117 116 1.31 133 133 133

DEU 202 197 184 161 168 179 177 173 166 173 174 172 1.7 170  1.68
ESP 133 120 115 113 114 111 118 127 136 144 149 144 146 156  1.56

EST 5 5 5 5 5 5 5 5 5 5 5 0.91 079 073 087
FIN . . 1.81 169 163 147 150  1.51 139 140 137 135 135 127 138
FRA . . 174 1.1 152 154 155 147 151 154 15 157 160 163 1.66

GRC 328 348 358 387 393 364 390 383 387 397 434 437 481 475 510
HRV . . . . . . . . . . . . . . .

HUN . . . . . . . . 157 166 153 163 159 163 1.67
IRL 2.21 2.11 193 187 183 191 209 215 233 231 244 260 277 3.05 294
ITA 190 192 186 173  1.51 136 139 144 149 152 142 141 140 139 139

LTu . . . . . . . . . . . 184 186 169 174
LUX 190 171 183 206 189 180  2.01 229 233 251 296  3.81 415 495 585
LVA . . . . . . . . 5 . . 092 091 0.89  0.85
MLT . . . . . . . . . . . 228 237 231 2.39
NLD

NOR . . . . . . . . . . . . . . .
POL . . . . . . . . 152 164 167 169 167 173 177
PRT . . . . . . . . . . . . . . .
ROU . . . . . . . . . . . 264 272 250 249
SVK . . . . . . . . . 207 212 213 223 215 236
SUN . . . . . . . . . 224 222 220 229

SWE 3.54 2.86 2.36 2.07 1.73 1.66 1.61 1.71 1.70 1.62 1.73 1.70 1.68 1.58 1.72

Source: IMF staff calculations.
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Annex 3. Internal Rates of Return

Annex Figure 3.1. Real Internal Rates of Return and Real GDP Growth by Cohort Birth Year
(Percent)
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Annex Figure 3.1. Real Internal Rates of Return and Real GDP Growth by Gohort Birth Year (continued)

(Percent) — IRR2021 — IRR2009 —— Real GDP growth
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Sources: 2009, 2018, and 2021 Ageing Report; Eurostat; and IMF staff calculations.
Note: Real internal rates of return by cohort birth year. Real GDP growth rates for the same cohorts are averages calculated from the year of entrance into working life

to the end of pension period.
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