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Table 1.5.11:  Sensitivity tests: Lower TFP growth

Due to growth in:
GDP Productivity Share of Change in GDP per
growth in (GDP per TEP Capital Labour Total Employment  working average capita
2016- hour wo‘:ked) deepening input population rate age hours growth in
2070 population worked 2016-2070
Country 1=2+5 2=3+4 3 4 5=6+7+8+9 6 7 8 9 10=1-6
BE 1.1 0.9 0.6 0.3 0.3 0.4 0.0 -0.1 0.0 0.8
BG 0.9 1.9 12 0.7 -0.9 -0.7 0.1 -0.3 0.0 1.6
cz 1.1 1.4 0.9 0.5 -0.3 -0.1 0.0 -0.3 0.0 1.2
DK 1.2 1.0 0.7 0.3 0.2 0.3 0.1 -0.2 0.0 0.9
DE 0.8 1.1 0.7 0.4 -0.3 -0.1 0.0 -0.2 -0.1 0.8
EE 1.1 1.5 0.9 0.6 -0.4 -0.2 0.1 -0.2 0.0 1.3
IE 1.7 1.2 0.8 0.4 0.5 0.5 0.1 -0.1 0.0 1.2
EL 0.4 0.7 0.5 0.2 -0.4 -0.6 0.5 -0.2 0.0 1.0
ES 1.1 0.9 0.6 0.3 0.1 0.1 0.2 -0.2 0.0 0.9
FR 1.2 0.9 0.6 0.3 0.3 0.3 0.1 -0.1 0.0 0.9
HR 0.8 1.2 0.7 0.5 -0.4 -0.4 0.2 -0.2 0.0 1.2
IT 0.4 0.7 0.4 0.2 -0.2 -0.2 0.2 -0.2 0.0 0.6
cYy 1.0 0.8 0.5 0.3 0.2 0.3 0.2 -0.2 0.0 0.7
LV 1.5 2.3 16 0.7 -0.8 -0.7 0.2 -0.3 0.0 2.3
LT 0.7 1.6 0.9 0.7 -0.9 -0.9 0.3 -0.3 0.0 1.6
LU 1.9 1.0 0.7 0.3 0.8 11 -0.1 -0.2 0.0 0.8
HU 1.2 1.5 1.0 0.5 -0.3 -0.2 0.2 -0.3 0.0 1.4
MT 1.9 1.6 1.0 0.6 0.4 0.3 0.4 -0.3 0.0 1.6
NL 1.1 0.9 0.6 0.3 0.2 0.3 0.1 -0.2 0.0 0.8
AT 1.1 1.0 0.7 0.4 0.1 0.3 0.1 -0.2 -0.1 0.8
PL 1.0 1.8 1.1 0.7 -0.8 -0.4 0.0 -0.3 0.0 1.4
PT 0.5 1.1 0.7 0.4 -0.6 -0.5 0.1 -0.2 0.0 1.0
RO 1.4 2.2 14 0.8 -0.8 -0.5 0.0 -0.3 0.0 1.9
SI 1.1 1.4 0.9 0.4 -0.2 -0.1 0.1 -0.3 0.0 1.2
SK 1.5 1.9 13 0.6 -0.4 -0.2 0.2 -0.3 0.0 1.7
FI 0.9 0.9 0.5 0.3 0.0 0.0 0.1 -0.2 0.0 0.8
SE 1.5 1.1 0.7 0.4 0.5 0.6 0.0 -0.2 0.0 0.9
UK 1.3 1.0 0.7 0.4 0.3 0.4 0.1 -0.2 0.0 0.9
NO 1.4 1.1 0.7 0.4 0.3 0.5 0.0 -0.2 0.0 0.8
EA 0.9 1.0 0.6 0.3 -0.1 0.0 0.1 -0.2 0.0 0.9
EU* 1.0 1.1 0.7 0.4 -0.1 0.0 0.1 -0.2 0.0 0.9
EU27 0.9 1.1 0.7 0.4 -0.2 0.0 0.1 -0.2 0.0 0.9
Source: Commission services, EPC.
Table 1.5.12:  Alternative policy scenario: linking retirement age to life expectancy
Due to growth in:
GDP Productivit: Share of Change in GDP per
growth in (GDP pery TFP Capital Labour Total Employment working average capita
2016- hour worked) deepening input population rate age hours growth in
2070 population worked 2016-2070
Country| 1=2+5 2=3+4 3 4 5=6+7+8+9 6 7 8 9 10=1-6
BE 1.6 1.3 0.8 0.4 0.3 0.4 0.1 -0.1 0.0 1.2
BG 1.6 2.3 14 0.9 -0.7 -0.7 0.3 -0.3 0.0 2.3
Ccz 1.6 1.8 12 0.6 -0.2 -0.1 0.2 -0.3 0.0 1.7
DK 1.6 1.4 0.9 0.5 0.2 0.3 0.1 -0.2 0.0 1.3
DE 1.3 1.5 1.0 0.5 -0.2 -0.1 0.2 -0.2 -0.1 1.3
EE 1.7 1.9 12 0.7 -0.2 -0.2 0.3 -0.2 0.0 1.9
IE 2.1 1.6 11 0.5 0.6 0.5 0.2 -0.1 0.0 1.7
EL 0.8 1.1 0.8 0.4 -0.4 -0.6 0.5 -0.2 0.0 1.4
ES 1.5 1.3 0.9 0.5 0.2 0.1 0.3 -0.2 0.0 1.4
FR 1.6 1.3 0.8 0.5 0.3 0.3 0.2 -0.1 0.0 1.3
HR 1.4 1.7 1.0 0.7 -0.3 -0.4 0.3 -0.2 0.0 1.7
IT 0.8 1.0 0.7 0.4 -0.2 -0.2 0.2 -0.2 0.0 1.0
cY 1.4 1.2 0.7 0.5 0.2 0.3 0.2 -0.2 0.0 1.1
LvV 2.1 2.7 18 0.9 -0.6 -0.7 0.4 -0.3 0.0 2.8
LT 1.2 2.0 12 0.8 -0.8 -0.9 0.5 -0.3 0.0 2.2
LU 2.4 1.4 0.9 0.5 1.0 11 0.1 -0.2 0.0 1.3
HU 1.8 1.9 1.3 0.7 -0.1 -0.2 0.3 -0.3 0.0 1.9
MT 2.4 1.9 12 0.7 0.5 0.3 0.5 -0.3 0.0 2.1
NL 1.5 1.3 0.8 0.5 0.2 0.3 0.1 -0.2 0.0 1.2
AT 1.6 1.4 0.9 0.5 0.2 0.3 0.2 -0.2 -0.1 1.3
PL 1.6 2.2 13 0.8 -0.6 -0.4 0.2 -0.3 0.0 2.0
PT 1.0 1.5 1.0 0.5 -0.5 -0.5 0.2 -0.2 0.0 1.5
RO 2.0 2.6 1.7 0.9 -0.6 -0.5 0.2 -0.3 0.0 2.5
SI 1.6 1.8 12 0.6 -0.1 -0.1 0.2 -0.3 0.0 1.7
SK 1.9 2.2 1.5 0.7 -0.4 -0.2 0.2 -0.3 0.0 2.1
FI 1.3 1.3 0.8 0.5 0.0 0.0 0.1 -0.2 0.0 1.2
SE 2.1 1.4 1.0 0.5 0.6 0.6 0.2 -0.2 0.0 1.4
UK 1.8 1.4 0.9 0.5 0.4 0.4 0.2 -0.2 0.0 1.4
NO 1.9 1.4 0.9 0.5 0.5 0.5 0.1 -0.2 0.0 1.4
EA 1.4 1.4 0.9 0.5 0.0 0.0 0.2 -0.2 0.0 1.3
EU* 1.5 1.5 0.9 0.5 0.0 0.0 0.2 -0.2 0.0 1.4
EU27 1.4 1.5 0.9 0.5 -0.1 0.0 0.2 -0.2 0.0 1.4

Source: Commission services, EPC.




ANNEX 1

Projecting labour force developments using the cohort

simulation model (CSM)

Overall approach of the CSM

The CSM calculates entry and exit rates in the
labour market by gender and cohort (**).

The dynamic cohort approach is based on the
estimates of exit and entry rates in the labour
market of a “synthetic” generation/cohort. The
cohort is “synthetic” because, due to lack of
individual longitudinal data on labour market
transitions, the same individual cannot be followed
over time. Instead, it is assumed that those
individuals aged x+1 at year t+1 are representative
of the same generation observed in the previous
year (aged x at time t). Due to the lack of specific
information on each individual's behaviour, this
assumption neglects inflows and outflows from the
labour market that cancel out (*°).

Participation rate projections are produced by
applying the average entry and exit rates observed
over the period 2007-2016 by gender and single
age to the period 2016-2070. Specifically, average
entry rates for the period 2007-2016 are kept
constant over the entire projection period. For
example, average entry rates for persons aged X,
calculated for the period 2007 to 2016 (with X
varying between 15 and 74 years of age), are
applied to persons aged X over the projection
horizon of 2016 to 2070 in order to calculate future
participation rates. In this way, the CSM captures
"cohort effects”, namely those resulting from the
stronger attachment of younger women of more
recent cohorts to the labour market.

The CSM is also able to incorporate a broad
typology of pension reforms, inter alia, increases
in the statutory retirement age, the convergence of
women's lower statutory retirement age to that of
men's, the linking of the statutory retirement age to
changes in life expectancy, the tightening of
conditions for early retirement, and changes in
(price) incentives affecting the retirement decision.

() See Burniaux et al. (2003) and Carone, G. (2005).

(*) For example, this means that if in year t there are 100
persons aged x in the labour force and next year (when
aged x+1) these same individuals leave the labour force
(for whatever reason, such as discouragement, having died
or emigrated), but they are replaced by other 100
individuals aged x+1, previously out of the labour force,
we do not observe any change in the size of our “synthetic"
cohort. As a consequence, our calculated net rates of exit
and entry are equal to zero, while the actual (gross) value is
100 per cent.

The likely impact of pension reforms is
incorporated in the labour force projections by
appropriately changing average labour market exit
probabilities calculated for the period 2007 to
2016.

The calculation of entry rates

Entry rates from inactivity to the labour market are
calculated as follows.

The calculation of the number of persons that enter
the labour market (coming from inactivity) takes
into account the size of each gender/age group. It
can be expressed as:

NLF** = (Pop max,,,— LF,) — (Pop max ,,— LF\})

x+1

where LFx +NLF(T < Popmax,,,

where NLF is the number of people expected to
become active between ages x and Xx+1;
Popmax,,, is the maximum population in working
age that can potentially enter the labour force
(which is usually slightly lower than the overall
civilian population of working age, due for
example to illness/inability) and LF is the number
of active persons (in labour force) aged x in year t
and aged x+1 in year t+1.

Multiplying and dividing by the population aged x
at time t (which is supposed to remain the same as
the population aged x+1 at time t+1), the following
equation is obtained:

NLF™ =[ (Pl —Pr) = (Pr,, —Prii7) [*Pop}
where Pr,,., i the upper limit to the participation
rate (0.99 for both men and women). Thus, we can
calculate the rate of entry, Ren by dividing the

number of people expected to become active by
the number of people inactive at time t, that is:

Pop!

=[ Prm—PR) = (PP r———
[( max x) ( max Xl)] PODWM—LF;

Rt — Pop;
which, taking into account that  LF< and

t
Pop max
Prmax — —2oP M&Xwax

t
Popy can be reformulated as:
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Ren l=[(Pr P~ (PP, Pr‘*i)] Thus, we can calculate the (conditional) rate of
X+ max X X+ . .- e g
fPr) exit, Rex by dividing the number of people that
become inactive at time t+1 by the number of
t+1 H 1 1
Ren,., = [17 (Pl — Prxrl)} .- people active at time t, that is
or (Pryax— Pry) " t
+
Rex =P _[pRL — PRYL [« PP
R _ Prii-Pr) < LF
en, ., = =
or @a—prPrd) when Pliax =1

which can also be re-arranged as:
After re-arranging, we obtain the analytical

formulation used for projecting participation rates. opft  pRUZ
Thus, projections of participation rates based on ~ Rex= T PR
these entry rates are: *

1 ) ¢ Thus, we can use this Rex to project participation
PR.1 =Ren,,; *(PRmax—PR,) +PR, rates of older workers as:
Thus, projections of participation rates for each PR = (1—Rex
single-year cohort (x+1) can be calculated by

applying the entry rates observed in a given year or
period over the period of projections (t=2016-
2070). In practical terms, the entry rates for each
age have been calculated on the basis of the
average of the participation rates observed over the
period 2007-2016.

)*PR!

X+1
and

PR;:rr; (1-Re Xx+1) *(1- Rexx+2) *x(1- Rexx+n—1) * PR>t<

The calculation of exit rates

In the same way, when participation rates for two
adjacent single-year age groups are falling, we
calculate an exit rate (that is the net reduction in
the labour force relative to the number of people
who were initially in the labour force in the same
cohort the year before) as follows.

The number of persons that leave the labour
market at time t+1 is equivalent to:

OP™ =LF; —LF}

where OP are the number of individuals expected
to become inactive between age x and x+1, and LF
is the number of active persons (in the labour
force) aged x in year t and aged x+1 in year t+1.

Multiplying and dividing by the population aged x
at time t, which is supposed to remain the same as
the population aged x+1 at time t+1, we get:
OP'"* =( PR, — PR} )*Pop!

X+1

where PR are the participation rates.

90



ANNEX 2

Estimation of the average exit age from the labour market

Average exit age from the labour force

In order to estimate the “average exit age” from
the labour force, the CSM is used, which is
basically a probabilistic model using gender/single
year participation rates (*). The methodology is
based on the comparison of labour force
participation rates over time.

The conditional probability for each person to stay
in the labour force at age a in year t, (conditional
upon staying in the labour force in year t-1), can be
calculated using the observed activity rates (Pr) as
follows:

Probability to stay

Pr!

a

prit

a-1

cProb. =

0 <cprob™ <1
where Prob,

Thus, at time t, the conditional probability for each
person to exit at age a (cprob™ a, t) is simply equal
to:

Probability of exit

ex Pr; stay
cProb; =1— = =1—cProbj;

a-1

where O<cprob]; <1

Assuming that nobody retires before the minimum
age m (e.g. before m=60), the (unconditional)
probability that any person will still be in the
labour force (that is the probability of not retiring
before a given age a can be calculated as the
product of all the conditional probabilities to stay
in the labour force from age m to age a-1):

Probability of not retiring before

p rob':’ct)tret — Hla;r::.] Cp robistay

Thus, the probability of retiring at age a can be
calculated as the product of the unconditional
probability of not retiring from age m to a and the
(conditional) probability of exit, that is:

(%) See Carone, G. (2005).

Probability of retiring

prob.{ = prob.?"“cprob}

By assuming that everybody will be retired at a
given age M (e.g. M= 75), the sum of the
probability of retiring between the minimum age m
and the maximum age M is equal to 1:

z:im prob™® =1

The ‘“average exit age” or effective age of
retirement from the labour market is then
calculated as the weighted sum of the retirement
ages (between the minimum and the maximum age
of retirement , say 60-74), where the weights are
the probability of retiring at each age a, as follows:

Average exit age

M
Aea=Y " prob”*a
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ANNEX 3

Methodology underpinning potential GDP growth projections

A3.1. DESCRIPTION OF THE PRODUCTION
FUNCTION FRAMEWORK

The production function framework used is based
on the standard specification of the Cobb-Douglas
production with constant returns to scale, where
potential GDP can be expressed formally as total
output represented by a combination of factor
inputs multiplied with total factor productivity
(TFP), which embeds the technological level (*").

Y =TFP*Lf »K/ =
1 B

TFP/ +L| #+K™/ =

(ExL)y xK™*

where:

Y is total output (GDP);

L is the supply of labour (total hours worked);
K is the stock of capital;

E is the labour-augmenting technical progress (i.e.
Harrod-neutral technical progress).

E.L is then interpretable as total labour in
efficiency units. TFP and the labour-augmenting
technical progress are linked with a simple

TFP =(E)’

relationship:

p is the labour share, i.e. the share of labour costs
in total value-added. It is set at 0.65 (*°).

() See K. Havik, K. Mc Morrow, F. Orlandi, C. Planas, R.
Raciborski, W. Rdger, A. Rossi, A. Thum-Thysen, V.
Vandermeulen, "The Production Function Methodology for
Calculating Potential Growth Rates & Output Gaps",
European Economy Economic Papers No. 535, 2014.

(*® Although there is some debate about the recent and
observed decline of the labour share, most economists
assume that it will remain broadly constant in a long run
perspective, while allowing for a variation in the short-
term. This rule is uniformly applied in the projections to all
Member States in order to allow for consistent cross-
country comparisons of the results. The assumption is also
well-founded in economic theory. If the real wage is equal
to the marginal productivity of labour, it follows that under
the standard features of the production function, real wage

As a result, potential labour productivity growth
comes down to the following expression (where Y,
L, E and TFP denote potential output, potential
labour, trend labour-augmenting technical progress
and trend TFP).

Thus, the projection of TFP growth and the growth
in capital per hour worked, so called capital
deepening, are the key drivers of projected labour
productivity over the medium run.

In the long-run, according to the standard neo-
classical growth model (*), the economy should
reach its equilibrium, also called steady state or
balanced growth path, where the ratio of capital
stock to labour expressed in efficiency unit,
K/(L.E), remains constant over time. As a result,
the capital stock per hour worked grows at the
same pace as labour augmenting technical progress
E. Therefore, labour productivity growth (i.e.
output per hour worked growth) coincides with
TFP growth divided by the labour share:

YY) (K) E _TFP

L L Y;;
It should also be noted that, in the steady state, the
contribution of capital deepening to output growth

is a simple function of TFP(*°), which becomes the
single driver of labour productivity (*).

(K)o (KY_(1=).
contrlb(L)_(l ﬂ)(Lj_ ; TFP

growth is equal to labour productivity growth and real unit
labour costs remain constant.

(*) Also known as the Solow growth model - See Solow R.
(1956) "A contribution to the theory of economic growth".
Quarterly Journal of Economics. 70 (1): 65-94

(“) With the assumption of a long-run TFP growth rate
equivalent to 1% per annum in the baseline scenario (see
section 3.5), this implies a long-run contribution of capital
deepening to labour productivity growth equal to 0.5% and
hence a labour productivity growth rate of 1.5%.

(*Y This in turn implies that, in the long run, the growth rate of
the capital stock is set equal to the sum of the growth rate
of labour and labour-augmenting technological progress,
the so-called “capital rule”.



http://dx.doi.org/10.2307/1884513
https://en.wikipedia.org/wiki/Quarterly_Journal_of_Economics
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Underlying assumptions and projection methodologies

Graph I.A3.1: Overview of the production function approach
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Source: European Economy Economic Papers No. 535, November 2014

As all these variables can be influenced by the
business cycle in the short term, it is safer to
project the potential output, i.e. the output adjusted
for cyclical movements in the economy. This
requires estimating the trend components for the
individual production factors, except for the capital
stock, which can only adjust in the long run.

Estimating potential output therefore amounts to
removing the cyclical component from both TFP
and labour. Trend TFP is obtained using a
detrending technique. Potential labour input is the
total labour obtained when the unemployment rate
equals the structural unemployment rate
(NAWRU). It equals LF*(1-NAWRU)*Hours,
where LF stands for total labour force and Hours
for average hours worked per worker. The
potential output denoted Yp can be expressed in
logarithm as the sum (in logarithm) of trend TFP,
potential labour input weighted by the labour share
in total value-added and the total capital stock

multiplied by one minus the labour share. More
formally, we get:

Log(Yp)=Log(trendTFP)+SLog(LF*(1-
Nawru)*Hours)+(1-8)logK)

Graph 1.A3.1 illustrates the building blocks of the
production function used in the medium-term
potential growth projection and the T+10
methodology developed by the Commission and
EPC (Output Gap Working Group).

Following the practice used for the 2015 Ageing
Report, the AWG and EPC decided to use the
OGWG methodology for potential growth and its
components until T+10 (2026), see section A3.2
for details.
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A3.2. POTENTIAL GDP PROJECTIONS FOR THE
FIRST TEN YEARS ('T+10' PROJECTIONS)

The T+10 methodology was first used for the 2015
Ageing Report for projecting potential GDP
growth for the initial ten years of the forecast
because it had a number of advantages vis-a-vis
previous approaches:

More structural information: The T+10
approach marks an improvement with respect to
the incorporation of additional information
regarding the structural determinants of growth.
This is explicitly the case with respect to the T+10
NAWRU anchor and is implicitly driving the
rationale behind the capital formation and
participation rate forecasts over the period T+6 to
T+10. There are clear advantages from introducing
more structural information into the T+10
methodology, including (i) it's easier to explain
country differences; and (ii) it permits a
quantitative evaluation of structural reforms.

T+10 NAWRU anchor versus reversion to a
pre-crisis NAWRU level: The T+10 NAWRU
anchor represents a significant methodological
improvement over the previous method by
anchoring medium term NAWRU developments to
a long run unemployment rate which is estimated
from the main structural determinants of labour
market trends. Alternative approaches that do not
rely on economic information were discussed and
eventually abandoned. In particular, approaches
relying on the concept of a return to the pre-crisis
level for the NAWRU appeared impractical.

“Structural approach to investment: The
debate in relation to the assumption to be used for
the T+10 capital formation projections was
initiated with a discussion on the relative merits of
pursuing a structural model of investment. This
option was not pursued however since there would
be only limited gains relative to the "capital rule"
approach which was finally adopted. The latter
approach effectively amounts to a structural model
of investment since it links investment to its
fundamental long run drivers, namely labour
supply and TFP.

A more credible evolution for the path of
participation rates: The approach adopted for
projecting participation rates up to T+10
constitutes a balanced mixture of the information

emanating from time series trends with the solid
structural information derived from the cohort
method. An important improvement is the
introduction of a technical transition rule for
smoothing the unacceptable breaks in participation
rates which occurred in the forecasts using the T+5
and the T+10 methodologies.

Internally consistent TFP projections up to
T+10: Despite the fact that attempts to anchor the
trend TFP projections using policy and structural
variables (which have been identified in the
literature as relevant determinants of long run TFP
growth) have, for the moment, being abandoned,
nevertheless the current Spring 2017, T+6 to T+10
TFP projections, are arguably superior to those
used in the 2012 Ageing Report since the T+5 &
T+10 estimates are now both produced with the
same bivariate Kalman filter approach &
consequently are internally consistent.

The T+10 methodology has been changed slightly
since the 2015 Ageing Report with respect to
NAWRU estimation. The revised NAWRU
approach involves using additional long run
information, specifically the structural
unemployment rate from the T+10 calculations, to
anchor the short and medium-term NAWRU
estimates. This change will result in less pro-
cyclical  NAWRU estimates - ie actual
unemployment and NAWRU series will tend to
track each other less closely than with the previous
model. Moreover, by integrating the structural
unemployment estimates from the T+10 exercise
into the calculations for the short and medium-
term NAWRU estimates, more comprehensive
recognition will be given to Member States' efforts
to implement structural reforms in their respective
labour markets.

Following these changes to the methodology, the
AWG and the EPC endorsed the use of the Spring
2017 T+10 potential GDP growth projections for
the 2018 Ageing Report.
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1 «  PENSIONS

1.1.  INTRODUCTION

Despite different arrangements in health-care,
long-term care, education and unemployment
benefits systems, the Commission services (DG
ECFIN) in cooperation with the AWG, have been
able to develop common models to carry out long-
term projections for these government budget's
components. On pension items, as the specificities
of pension systems across EU countries proved to
be difficult to capture in one single framework, the
EPC, since the beginning of the activity of the
AWG, opted for a different approach. Pension
expenditure projections are made by the Member
States using national models based on commonly
agreed assumptions (see Part I).

1.2.  MAIN FEATURES OF PENSION
PROJECTIONS

The diversity of pension systems existing in the
Member States represents a challenging issue
when dealing with expenditure projections.

On the basis of the commonly agreed underlying
assumptions described in Part | of this report,
national models are used for projecting public
pension expenditure, reflecting in detail the
institutional features of the pension systems in
individual countries (*%).

Using different, country-specific  projection
models, despite relying on an agreed common
methodology, may introduce an element of non-
comparability of the results. Still, this approach
was chosen by the Commission and EPC because
pension systems and arrangements are very diverse
in the EU Member States, making it extremely
difficult to reliably project pension expenditure on
the basis of one common model, to be used for all
the 28 EU Member States.

To ensure high quality and comparability of the
pension projection results, an in-depth peer review

(3 For a complete description of pension schemes in the EU
Member States, please see the PENSREF database,
available at: https://ec.europa.eu/info/business-economy-
euro/indicators-statistics/economic-databases_en

is being carried out by the AWG members and the
Commission. The projected figures are discussed
and validated with regard to adherence to the
agreed  methodology and  macroeconomic
assumptions and interpretation of the legislation in
force in each Member State. When deemed
necessary, the peer group can ask the Member
State for a revision of the projection.

1.3. COVERAGE OF PENSION PROJECTIONS

The core of the pension projection exercise
remains government expenditure on pensions for
both the private and public sectors (see Annex 3
for a for a comprehensive description of the
pension schemes covered by the projections). In
line with previous exercises, the members of the
AWG agreed to provide pension projections for
the following items:

— Gross pension expenditure;

— Benefit ratio and gross average replacement
rates;

— Number of pensions/pensioners;

— Revenues from contributions and the number
of contributors;

— Decomposition of new pension expenditure
(earnings related).

According to the principle of not changing the
modality of the variables that were classified as
voluntary in the previous exercise, the items above
are projected on a voluntary basis for private
occupational and private individual pension
schemes. Moreover, the breakdown by age of the
total number of pensions and the total number of
pensioners and the taxes on pension are classified
as voluntary ().

In the current exercise the distinction between
earnings-related pension and non-earnings-related
pension is less pronounced, indeed the distinction

(*®) With the exception of the value of taxes on pensions for the
base year (2016). For those MSs that have difficulties in
providing the requested information on taxes on pensions
in the base year, detailed information of the tax system are
included in the pension country fiches.
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is not applied any longer to disability and survivor
pension. In the meantime, the old-age and early
pension are now disentangled in flat component or
basic pension (if any), earnings-related and
minimum pension.

Moreover, in order to have a complete overview of
pension related items in the base year, it has been
agreed to report lump-sum pension expenditure for
the specific year 2016. Taxes on pensions for the
base year are also to be provided on a mandatorily
base (see footnote %).

In order to focus more attention on some driving
forces of future pension expenditure, a block
reporting the indexation values that have been
applied to many expenditure items has been added
to the reporting framework.

The section on new pension expenditure for "point
system scheme" has been streamlined to template a
core set of requirements for countries applying this
system (CY, DE, HR, RO, SK and partially FR).
Some flexibility in the reporting requirements is
needed to take into account country specificities to
the extent that it does not jeopardise the overall
purpose of the decomposition. Member States have
been given the possibility to provide additional
relevant figures in the "additional information”
section of the reporting sheet.

Therefore, the part of the reporting sheet that is
common to all pension schemes (see Annex 1,
Table 11.A.1.1) consists of 145 variables to be
projected; 58 are to be provided on a voluntary
basis and 5 are input data provided by the
Commission services. A complete list of items
covered by the 2018 pension projection exercise,
including the blocks for new pension
decomposition, is presented in Annex 1.

1.3.1. Building on and extending the 2015
reporting framework

In the previous pension projection exercise (2015),
several improvements were introduced that form a
solid point of departure for the current round of
projections. Still, a few changes in the 2015
pension reporting framework are introduced. All of
the amendments were duly discussed by AWG
delegates and Commission services (DG ECFIN),
and reflect the need to better understand recent
developments and the expected changes over the

projection period with regard to the main features
of the pension systems in the Member States.

The amendments to the reporting framework
mainly stem from the following considerations:

— Enhancing the transparency of the projections.
Enhanced data availability can have an impact
on the effectiveness of the peer review process
by facilitating  information  exchange,
highlighting best practices, as far as projection
methodologies are concerned, and facilitating
benchmarking of Member States when it comes
to judging the viability of projection results.
Moreover, it will enrich the contents of the
forthcoming 2018 Ageing and Sustainability
reports.

— The reporting sheet has been modified in order
to avoid the distinction between earnings-
related benefit and non-earnings-related ones.
When collecting information on disability,
survivor or other pensions, the figures are
supposed to include both the benefits that are
provided through the pension system and the
social assistance. When projecting old-age and
early pension, earnings related pension are kept
separated from flat component (or basic
pensions) and minimum pension (including
minimum income guarantee paid to people age
more than 65).

— In order to shed additional light on the future
levels of pensions — which are also relevant for
the policy debate on the adequacy of pensions
in the future — a block reporting figures on the
indexation factors applied to many expenditure
items has been added to the reporting
framework.

— The disaggregation of the projected annual
flow of earnings-related pensions to new
pensions in their main drivers contributes to the
understanding of the future functioning of
pension systems. A section on flat component
(if any) is now included on top of the variables
explaining earnings-related new pensions.

— In order to further harmonise the provided
information, as already mentioned in the
previous paragraph, a single decomposition of
new pensions for the point scheme has been
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agreed. Hence, on top of the common content
of the questionnaires three differentiated
sections on new pension decomposition exist
depending on whether the adopted scheme is a
DB, an NDC or a PS. Some flexibility is still
allowed for the points systems (see previous
section).

To sum up, the 2018 reporting sheet is organised in
9 broad groups of information to be provided:

1. Pension expenditure
2. Benefit ratio

3. Gross average
retirement)

replacement rates (at

4.  Number of pensions

5. Number of pensioners

6. Contributions

7. Number of contributors to pension schemes
8. Indexation factors

9. Decomposition of new public pensions
(earnings-related pensions)

1.4. DEFINITIONS OF THE VARIABLES

1.4.1. Reporting norms and input data

Member States will run projections for the period
from 2016 up to 2070. The data to be provided is
annual data for each year of the projections. Both
the historical data for the years 2000-2015 and the
projections for years 2016-2070 have to be
presented in current prices. The base year of the
projections is 2016.

The GDP projections for each country over the
period 2016-2070 are those generated by the
Commission services (DG ECFIN)  using  the
production function model on the basis of the
agreed assumptions.

The change in total gross wage is projected for
each country in accordance with labour

productivity growth and changes in the hours
worked (*4).

The average wages are calculated as the ratio of
total gross wages from national account data and
employed persons (both employees and self-
employed) of age 15 to 74. The average wage is
projected to increase in line with the labour
productivity growth rate.

Figures on the economy-wide average wage at
retirement is reported. The assumptions used when
projecting this variable should be reported
separately and will also be subject to peer review.

Values are expressed in millions of Euros. For
countries which are not part of the euro area, the
conversion should be made on the basis of the
average exchange rate for 2016, except for the
ERM Il countries for which the conversion is
based on the central rates.

Member States should report, in the country fiche
accompanying the pension projection data, outturn
data back to 2000 and also comment on actual
developments since 2000 to clarify the reasons
behind specific changes and the overall evolution
of pension spending in the past and their
implications for the projections.

The pension projections include the impact of the
most recent pension reforms that will have entered
into legislation before the cut-off date for the
submission of the pension projections by
delegates. To this end, Member States will provide
detailed descriptions of the projections, including
recently introduced reforms, their implementation
and their impact on the projection outcome in their
updated country fiches.

1.4.2. Variables definitions and clarifications

Pension expenditure

Definition: Pension expenditure should cover
pensions and equivalent cash benefits granted for a
long period (over one year) for old-age, early
retirement, disability, survivors (widows and
orphans) and other specific purposes which should
be considered as equivalents or substitutes for

(*) In line with the assumption of constant labour share. Gross
wages includes employers' social security contributions.



Part Il

Age-related expenditure items: coverage, projection methodologies and data sources

above-mentioned types of pensions, i.e. pensions
due to reduced capacity to work or due to labour
market reasons.

Clarification: Pensions should include earnings-
related pensions, flat-rate, means-tested benefits
that aim to provide a social minimum pension and
supplements which are a part of the pension and
are granted for an indefinite period on the basis of
certain criteria but which are not directly linked to
the remuneration of costs (i.e. supplements aimed
at supporting the purchase of home or health care
services). Pensions and benefits can be paid out
from specific schemes or directly from government
budgets. In particular, social assistance should be
included if it is equivalent to minimum pension (as
for non-earning-related minimum  pension).
Instead, housing subsidies should be excluded
from pensions and considered as other means-
tested social transfers.

Pension expenditures are projected accordingly to
the current legislation in place. Special
consideration needs to be taken when projecting
minimum pensions or equivalent so as to ensure
that the function of minimum income of the elderly
is respected.

Short-term disability benefits should be considered
as  sickness  benefits,  while  prolonged
unemployment benefits for older workers should
be considered within unemployment benefits.

Pensions should not include (additional) benefits in
the form of reimbursements for certain costs to
beneficiaries or directly provided goods and
services for the specific needs of beneficiaries.
Also, they should not include social security
contributions paid by pension schemes on behalf
of their pensioners to other social protection
schemes, notably to health schemes.

Pension expenditure by age

Many countries have introduced pension reforms
that will increase the retirement age. To better
understand the impact of these reforms, pension
expenditure disaggregated by 5 year age groups -
54 and 75 will be provided by the Member States
with regards to public pensions and all

pensions(*®). This break-down will increase
transparency and consistency between population,
labour force and pensioners projections. The sum
of (public or total) pension expenditures for all age
groups should be equal to the overall projected
values for (public or total) pension expenditures.

New pension expenditure

To ensure transparency, Member States will
provide annual projections on new pension
expenditure for each of the pension schemes. New
pension expenditures for old age and early
earnings-related pensions should match with
decomposed new pension expenditure results as
described in the pension questionnaire (see Table
I1.LA.1.2 — Table 11.LA.1.5 in Annex 1).

Gross pension expenditure

Pensions should be recorded as gross pension
expenditure, i.e. without a deduction by
beneficiaries of tax and compulsory social security
contributions paid on benefits. In those countries
where pensions are non-taxable income, gross
pensions are equal to net pensions.

Net pension expenditure

Pensions should be recorded as net pensions, once
deducting tax on pensions and compulsory social
security contributions paid by beneficiaries from
gross expenditure. Projections should be made for
overall net public pension expenditure as well as
the absolute share of non-earnings related pensions
including minimum pensions and minimum
income guarantees.

Taxes on pensions

In the 2018 projection round, taxes on public,
private occupational, private individual and total
pensions are to be reported in case countries
provide net pension expenditure projections.
Results for taxes on pensions should also undergo
the peer review process during the pension
projection exercise. Attention ought to be paid to
progressivity of the tax system on this source of
public revenue. Taxes should be projected by
keeping tax revenues as a share of pension

(*®) The age groups younger than 54 and older than 75 should
also be reported separately.

99



European Commission
The 2018 Ageing Report: Underlying Assumptions and Projection Methodologies

100

expenditures constant over time. This implicitly
means that "value" parameters, such as tax
allowances or tax contribution ceilings, are
adjusted annually in line with pension
expenditures, while "rate" parameters, such as the
implicit average tax rate on pensions remains
unchanged.

Countries that provide figures for taxes on private
occupational and private individual pensions are
asked to provide all other data on private
occupational and private individual pensions on a
mandatory basis (otherwise voluntary for all other
countries) as well as a decomposition of new
pension expenditures for private occupational and
private individual pensions in order to increase the
transparency and check the consistency of private
pension taxation.

Categories of pension expenditure

Many EU countries have a variety of pension
schemes in place (e.g. for employees in different
sectors). The parameters across systems might
differ and the share of population covered by each
system might change over time. To address these
issues, Member States should fill the questionnaire
for each scheme separately, in addition to
summing up all public pension expenditure.

Public schemes and other non-occupational
public pensions

Definition: Public schemes and other public
pensions are the schemes that are statutory and that
the general government sector administers (*°).

(*) In line with Eurostat (2004) "If a government unit is
responsible for the management of a defined-contribution
funded scheme for which no government guarantee exists
for the risks of defaulting payments covering the majority
of the participants, the scheme is not treated in the national
accounts as a social security scheme in the government
sector. In such schemes, the schemes are not financed by
the government nor does the government define the level of
pensions to be paid (the members have a say in how much
they contribute and how their contributions are invested).
Thus, the contributions and payments in respect of such
schemes have no impact on the EDP deficit, as they are
stripped out of general government revenue and general
government expenditure, respectively". Moreover the same
source, with regards to funded schemes underlines that "In
recent years, some countries have set up defined-
contributions funded pension schemes (or identifiable as
such — see below) where a government imposes or
encourages participation, collects contributions from

Clarification: The aim is to cover those pension
schemes that affect public finances, in other words
schemes that are considered to belong to the
general government sector in the national account
system. Usually, there is a specific or general
social security contribution to the scheme, which is
defined as part of total taxes in the national
accounting system. However, the scheme can also
be financed, either partially or fully, by general
taxes. Thus, ultimately, the government bears the
financial cost and risk attached to the scheme. The
pensions provided by the social security schemes
can be either earnings-related, flat-rate or means-
tested. In addition, this category should cover
pensions that are paid directly from the state or
other public sector entity budget without forming a
specific scheme such as special pensions to public
sector and armed force’s employees. Cash benefits
equivalent to pensions, notably social assistance to
older persons (people aged over statutory
retirement age, usually 65 years), should be
included in this category.

Regarding the borderlines between public and
occupational pensions as well as the identification
of pension schemes within these categories, see
Annex 3.

The statutory funded part of old-age pension
schemes that are attached to notional defined
contribution schemes in some countries should be
excluded from social security schemes and
included in the private sector schemes in
accordance with the Eurostat decision(*").

Occupational private pensions

Definition: Pensions provided by occupational
schemes are those that, rather than being statutory

employers and pays pension benefits to households, fixes
the level of contributions and maybe change the rules, but
where it is explicitly stated that pension benefits will
predominantly depend on accumulated assets. Under these
conditions, it seems that all ESA95 criteria for classifying
such schemes as social security schemes are not fulfilled,
as government is not fixing the level of the pension benefit
and it is difficult to consider that it is “financing” the
scheme. Further information can be find in Eurostat (2004).
"Classification of funded pension schemes and impact on
government finance", Economy and finance Collection:
Methodologies and working papers, Luxemburg.

() Classification of funded pension schemes in case of
government responsibility and guarantee, Eurostat 30/2004,
2 March 2004.
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by law, are linked to an employment relationship
with the scheme provider. They are based on
contractual agreements between employers and
employees, either at the company level or their
organisations at the union level. The schemes are
run by private sector pension funds, insurance
companies or the sponsoring companies
themselves (in balance sheets). Some countries,
such as the United Kingdom, have occupational
pension schemes where the employer happens to
be the government (*3).

Clarification: These schemes can be quasi-
mandatory in the sense that, on the basis of a
nation- or industry-wide bargaining agreement, the
employers are obliged to provide an occupational
pension scheme to their employees. On the
contrary, participation of an individual remains
voluntary. Occupational schemes can be equivalent
to statutory earnings-related pension schemes or
complementary to them. In particular, it is
important to include in the projections the schemes
that play a role equivalent to social security
schemes in the pension provision. The AWG
agreed that, for the projection of private pensions,
the real rate of return on private funded pensions
should be equal to the real interest rate of 3% (see
Chapter 4 in Part 1).

Private individual pensions

For the most part, private individual pension
schemes are non-mandatory but they can be also
mandatory. The insured persons have the
ownership of pension assets. This means that the
owner enjoys the rewards and bears the risks
regarding the value of the assets. The insurance
contract specifies a schedule of contribution in
exchange of which benefits will be paid when the
members reach a specific retirement age. The
scheme provider administers the scheme by
managing the pension assets through a separate
account on behalf of its members. The access to
such a scheme does not require an employment
relationship, even though in some cases the
contribution may be set on the basis of the wage.

(*%) The UK firmly considers these to be occupational pension
schemes, relating to conditions of employment, which do
not form part of the social security system — regardless of
whether or not they happen to be statutory.

Mandatory private individual pensions

Definition: Mandatory private pension schemes are
similar to public schemes. Transactions occur
between the individual and the insurance provider.
Transactions are not recorded as government
revenues or government expenditure and,
therefore, do not have an impact on government
surplus or deficit. Pension expenditure projections
should cover the individual schemes that switch at
least in part, either voluntarily or statutorily
(especially to new entrants to the labour market),
from the current social security scheme to private
funds. Such schemes have an increasing relevance
in a number of countries.

Clarification: In some cases, there are government
guarantees to these pension schemes. Nevertheless,
such a guarantee is a contingent liability by nature
and these liabilities are not considered as economic
transactions until they materialise. Thus, the
Eurostat decision further specifies that a
government guarantee is not an adequate condition
to classify such schemes as social security
schemes.

Non-mandatory individual private pensions

Definition: Non-mandatory private pensions are
based on individual insurance contracts between
the individual and the private pension scheme
provider, usually an insurance company or a
pension fund. The category of individual schemes
includes pension schemes for which membership is
not required by law and is independent of any
employment link (even if members are mostly
employed people). However, employers or the
State may in some cases contribute to the plan.
Such schemes may also be adhered to through
membership in an association.

Clarification: The main difficulty in analysing
individual provision stems from the fact that it is
difficult to distinguish among different types of
savings those that are clearly for retirement
purposes. Part of the savings that are not
specifically labelled as pension savings may be
used for retirement purposes, whereas part of the
savings collected by retirement schemes may —
depending on national rules — in fact be used for
other purposes than providing periodic retirement
income (one-off lump sum benefits, early
withdrawal options). The extent to which these
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