Mag
Rapp. Ovr
20.735

3

t‘ Amsterdam by

OANNES J

3& ZA'Zacn? Serkogper en
Do Miker aaile Oofe Zide |
e Aewwen Brogh inde Eroonde §

fman wr.?n‘w?qr": veor 15 Tagren.

e
.:me‘m: Orgestile door

4

&
& A m’/nzd’l

(\qu G



Public Pension Systems and
the Cyclical Sensitivity of
Public Finances in the Nordic Countries

Henrik Braconier*

Adress of Correspondance: Henrik Braconier, IUI, Box 5501, SE-114 85 Stockholm, Sweden

E-mail: Henrik @iui.e

TemaNord 2000:554



Public Pension Systems and the Cyclical Sensitivity of Public Finances in the
Nordic Countries

TemaNord 2000:554

© Nordic Council of Ministers, Copenhagen 2000
ISBN 92-893-0477-4

ISSN 0908-6692

Print: Ekspressen Tryk & Kopicenter

Copies: 600

Printed on paper approved by the Nordic Environmental Labelling.
This publication may be purchased from any of the agents listed on the last page.

Nordic Council of Ministers Nordic Council

Store Strandstrede 18 P.O.box 3043

DK-1255 Kgbenhavn K DK-1021 Kgbenhavn K
Phone (+45) 3396 0200 Phone (+45) 3396 0400
Fax  (+45) 3396 0202 Fax  (+45) 3311 1870

Homepage: www.norden.org

The Nordic Co-operation on Economy and Finance

Nordic co-operation in the area of economy and finance includes consultations on stabilisation
policies, studies and discussion of strategies for structural policies, evaluation of adjustment
policies for the European economic integration process as well as support to the economic
transformation process in Eastern- and Central Europe. The work in this area is governed by the
Ministers of Finance and Economy and they are assisted by a Nordic Committee of Senior
Government Officials.

The Nordic Council of Ministers

was established in 1971. It submits proposals on cooperation between the governments of the
five Nordic countries to the Nordic Council, implements the Council’s recommendations and
reports on results, while directing the work carried out in the targeted areas. The Prime
Ministers of the five Nordic countries assume overall responsibility for the cooperation
measures, which are co-ordinated by the ministers for cooperation and the Nordic Cooperation
committee. The composition of the Council of Ministers varies, depending on the nature of the
issue to be treated.

The Nordic Council

was formed in 1952 to promote cooperation between the parliaments and governments of
Denmark, Iceland, Norway and Sweden. Finland joined in 1955. At the sessions held by the
Council, representatives from the Faroe Islands and Greenland form part of the Danish
delegation, while Aland is represented on the Finnish delegation. The Council consists of 87
elected members - all of whom are members of parliament. The Nordic Council takes
initiatives, acts in a consultative capacity and monitors cooperation measures. The Council
operates via its institutions: the Plenary Assembly, the Presidium and standing committees.



Table of Contents

SUMMARY ......cccernrenuranee . .- cererensassseasstsans 7
SAMMANFATTNING - SWEDISH SUMMARY 7
TIIVISTELMA - FINNISH SUMMARY .....cocoviimninmmnnnninsnsnsasssssssssssessssssnsassssssssssssesens 7
1 INTRODUCTION cerssrersesasse e saeas .9
2 LONG-RUN PROPERTIES OF PENSION SYSTEMS 11
3 EFFECTS ON THE CYCLICAL SENSITIVITY OF PUBLIC FINANCES FROM THE
PENSION SYSTEM 13
3.1 REVEHUES ..ottt e bbb ettt et et ettt 13
3.2 EXPERGIIUFES ...t 14
3.3 Cyclical sensitivity and the primary balance..................c..cc.cccoineieiineinniens e, 15
3.4 Cyclical sensitivity and the total budget balance.......................ccccc.ccoooncvniiiniie, 16
4 TRENDS IN THE NORDIC ECONOMIES ........cccnnnsnsumsnnssnsssissessessonssesssssssssossssasses 17
5 STYLIZED SHOCKS AND THE CYCLICAL SENSITIVITY OF PUBLIC FINANCES........... 19
5.1 Pay-as-you-go and cOnStant BeNefit FALIOS ............cccccceeeriiriviiiniininiiiiesieeriee et eteessee e 19
5.2 Pay-as-you-go and constant real BENEfiLs...............cccoceiiiiciiiniineiini et ce e 21
5.3 A fully funded SYSIEM ............cccooociiiiiiiiiiiiie et 21
6 CURRENT SYSTEMS IN THE NORDIC COUNTRIES: FUTURE EFFECTS......ccccceccenmueruuens 25
6.1 DERIMAFE ...ttt bttt a e 25
6.2 FURIARA........c.ooeiiiieee e ettt naenas 25
6.3 ICOLANG ............ocvveviee e e et r et et 26
6.4 INOFWAY.......coooeeiiimieeeieieie sttt ettt e ekt s et bbbttt et bt bbbt e e 26
6.5 SWEACH........oceeetiiiie e e bt ne e 26
7 CONCLUSIONS 27
REFERENCES.... .29




Summary

During the coming 40 years, the increasing share of pensioners in the Nordic
populations is likely to lead to a large increase in public pension spending as a share of
GDP. This increase will tend to make the public finances in the Nordic countries even
more sensitive to cyclical changes than they are at present. This study points to two
important factors when considering the effects of public pension systems on the cyclical
sensitivity of public finances. Firstly, high public spending on pensions will lead to
higher cyclical sensitivity of public finances. Secondly, a fully-funded pension scheme
will affect the cyclical sensitivity of public finances less than a pay-as-you-go system.

Altogether, the results indicate that the cyclical sensitivity of public finances will be
significantly affected by the aging in the Nordic populations. In our baseline
specification, the cyclical sensitivity increases between 5 and 15 percent, compared to
the cyclical sensitivity in the late 1990s, between 2000 and 2040.

Sammanfattning

Under de forestdende 40 aren kommer den allt stérre andelen av pensiondrer i samhillet
sannolikt leda till en avsevird 6kning av den offentliga sektorns pensionsutgifter som
andel av BNP. Denna 0kning tenderar att ytterligare 6ka konjunkturkinsligheten i de
offentliga finanserna i de nordiska landerna. Tva viktiga faktorer framhévs i rapporten
ndr det giller offentliga pensionssystems paverkan pé de offentliga finansernas
konjunkturkinslighet: (i) Hoga offentliga pensionsutgifter leder till en 6kad
konjunkturkinslighet i de offentliga finanserna. (ii) Ett fonderat pensionssystem har en
mindre paverkan pa de offentliga finansernas konjunkturkinslighet &n ett sa kallat “pay-
as-you-go’” system.

Sammanfattningsvis indikerar studiens resultat att de offentliga finansernas
konjunkturkinslighet kommer att paverkas patagligt av den aldrande populationen i de
nordiska landerna. I studiens grundspecifikation okar de offentliga finansernas
konjunkturkénslighet i de nordiska lénderna fram till &r 2040 med mellan 5 och 15
procent, jamfort med konjunkturkinsligheten under det sena 1990-talet.

Tiivistelma

Seuraavien neljinkymmenen vuoden aikana eldkeldisten osuus pohjoismaitten
asukkaista todennékdisesti johtaa suureen julkisten elikemenojen BKT-osuuden
kasvuun. Tamaé kasvu aiheuttanee sen, ettd pohjoismaissa julkisen talouden
rahoitusasema on nykyistd herkempi talouskehityksen vaihteluiden suhteen. Tama
tutkimus osoittaa kaksi tirkedti tekijad ajateltaessa julkisten elidkejérjestelmien
vaikutusta julkisen talouden suhdanneherkkyyteen. Ensiksi, korkeat julkiset elikemenot
johtavat julkisen talouden korkeampaan suhdanneherkkyyteen. Toiseksi, kokonaan
rahastoitu (fully funded) elékejirjestelmd vaikuttaa vahemman julkisen talouden
suhdanneherkkyyteen kuin jakojérjestelmi (pay-as-you-go).

vaikuttaa merkittavisti julkisen talouden suhdanneherkkyyteen. Laht6tasoomme
verrattuna suhdanneherkkyys kasvaa 5-15 prosenttia vuosina 2000-2040.



1 Introduction

Public spending on pensions is an important part of total government spending in the
Nordic countries. Similarly, contributions to the social security system in general, and
pensions in particular, is one of the most important sources of revenues for the
government sector. Furthermore, pensions are not only important for public finances but
are increasingly becoming even more so, as demographic changes will lead to a
significant shift towards older populations in all Nordic countries. These changes will
have long-ranging effect both on public finances and on the economies in general.

It has long been recognizes that the choice of pension system will have a profound
effect on savings, growth, public finances and macroeconomic stability in the long run.
While these effect are certainly important, the analysis in this paper will focus on a less
discussed side effect of the pension system, that is the consequences for the cyclical
sensitivity of public finances. The analysis in this paper shows how different aspects of
pension systems in the Nordic countries will affect the cyclical sensitivity of public
finances. The results indicate that the cyclical sensitivity of public finances is likely to
increase in the Nordic countries over the coming forty years, as well-developed
government administered pension schemes and graying populations will increase
benefits and contributions in relation to GDP. Another important result is that the
difference between government-administered pay-as-you-go schemes and fully funded
schemes in terms of cyclical sensitivity of public finances appears on the benefit side. In
fact, the level of contributions in either system is unlikely to have a large impact on the
cyclical sensitivity of public finances. In the base scenario, which is a pay-as-you-go
system where individual levels of benefits are tied to the wage rate, we find that the
cyclical sensitivity of public finances will increase due to higher expenditures for
pensions in relation to GDP. The estimated increase in the cyclical sensitivity of public
finances for the Nordic countries between 1998 and 2040 is between S and 15 percent
compared to the figures presented by Braconier & Holden (1999) for the late 1990s. If
individual benefits where to be kept constant in real terms in a pay-as-you-go scheme,
the cyclical sensitivity of public finances would hardly be affected by the aging of the
Nordic populations. Compared to the pay-as-you-go schemes, a fully funded scheme
with similar levels of benefits would yield a lower cyclical sensitivity.



2 Long-run properties of pension systems

In principle, there are three central dimensions of pension schemes: Private contra
public administration, fully funded contra pay-as-you go and defined benefits contra
defined contribution schemes. For public finances, the most fundamental dimension is
private contra public administration, where a wholly privatized system would have no
direct impact on public finances.

Regarding pay-as-you-go contra fully funded schemes, Samuelson (1975) showed
that one crucial difference between a fully-funded and a pay-as-you go system is that
the rate of return. In the former system the rate of return is the real interest rate (7),
while the rate of return in the pay-as-you-go system is equal to the real growth in the
wage sum, which in the long run grows in line with GDP. As the interest rate tends to
be higher than the growth rate in most advanced market economies, a funded system is
usually assumed to give a higher return to ”investment” in pensions than a pay-as-you-
go system. Specifically, unfavorable demographic trends where the labor forces share of
the total population shrinks will lead to low returns — or drastic increases in
contributions - in a pay-as-you-go system.

Another well-known effect of a pay-as-you-go system - compared to the fully
funded system - is that levels of savings, capital stocks and output are lower as
individuals substitute future transfers through the pay-as-you-go system for savings.'
Feldstein (1995) presents evidence that the ”pension capital” earned within a pay-as-
you-go system affects savings negatively. Thus, the choice of pension system can affect
public finances through the GDP as well. In this study, we will however not analyze
how these secondary effects can affect the cyclical sensitivity of public finances for two
reasons. Firstly, as our base assumption is that benefits are tied to the GDP level then
the benefit-to-GDP ratio will be independent of the actual level of GDP. Secondly,
higher savings may not transform into a higher GDP and a lower rate of return in an
open economy, as domestic savings may be used to fund investment abroad.? Our
analysis could thus be rationalized in an open-economy context.

In order to highlight how different aspects of pension systems affects the economy
and public finances, we set up a simple model to analyze the questions at hand.
Individuals live for two periods, where they earn wage income, consume and pay
contributions to the pension system in the first period and live of pensions in the second
period. In each point of time, the population is divided into young (working) and old
(pensioners).

In a fully funded system, each generation’s benefits are proportional to the
contributions they made in the previous period. Thus if there are Np pensioners in the
current period and each of them have contributed a share crp of their wage (wp), total
contributions in the previous period is

Cro =CcroWoNo > (1)

! See e.g. Blanchard & Fischer (1989). Casarico (1998) shows how a pay-as-you-go system may actually
increase investment if the capital market for borrowing for education is imperfect. As government
provision of education and guaranteed loans is prevalent in the Nordic countries this restriction seems less
relevant in the Nordic context.

? Empirically, there do however seem to be a close correlation between domestic savings and domestic
investment, as shown in the so-called Feldstein-Horioka paradox.
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and total benefits paid in the current period is
B = 1+ r)CFO - (2)

From (2) it follows that real benefits received in the current period depends on the
contributions made in the previous period and the real interest rate. Although a fully
financed pension system has a natural adjustment mechanism to cope with e.g.
demographic changes, a government-administered system implies that public finances
will be affected by changes in productivity and demographic changes. Basically, the
contribution-to-benefit ratio will increase in productivity growth and decrease in old age
dependency ratios.>

In a defined benefit pay-as-you-go system, we assume that individual benefits are
fixed as a share of the average income, i.e. individual benefits are assumed to increase
with the average wage rate

By =bpowy Ny, 3

where bpo is the level of benefits for the old generation as a share of the wage rate in the
current period. Contributions are proportional to wages

Cpy =Cpywy Ny “)

Assuming that contributions and benefits equals over each generation, i.e. the pension
system is fully financed, total contributions equals total benefits

Crr = Bo ()
and we can solve for the contribution rate as

N
Cpy = bpo 'X/—O' . (6)
Y

Equation (6) shows that the contribution rate is increasing in benefit levels and the ratio
of pensioners to workers.

3 To see this, note that contributions made in the current period equals ¢y wy, N, while the government

earns interest rCp, on the old generations savings within the system. Combining with (2) it follows that
the contribution to benefit ratio (i.e. the effect on public finances) is equal to (czy wy Ny )f(crowoNo ).

* In a defined contribution scheme, the benefit ratio would be equal to by =cpy Ny [Ny .

5 Although we explicitly only analyze a fully-funded system and a pay-as-you-go system, the reader
should notice that usually these are supplemented with a tax-financed government pension scheme.
Analytically, this system will behave in a similar manner as a pay-as-you-go system.
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3 Effects on the cyclical sensitivity of public finances from the
pension system

Following Braconier & Holden (1999), we analyze the cyclical sensitivity of public
finances by decomposing total changes in revenues and expenditures into induced
(economy dependent) and discretionary (policy dependent) changes. Due to lack of
data, we focus the analysis on old age pensions. An important aspect of this
decomposition is that it enables us to see how changes in the economy affect revenues
and expenditures when policy is held constant. Compared to the long-run analysis
above, no considerations regarding sustainability in the long run for a set of policies are
taken in this short-run analysis. This also means that we loosen up the long-run budget
constraints, as stated in equation (2) and (6) and allow for short-run deviations between
contributions and benefits.® Thus, both benefits and contributions are policy variables in
the short run. It should be noted that the method of analyzing the cyclical sensitivity of
public finances with respect to public pensions described below only gives a rough
approximation of actual effects. Specifically, lack of data hinders us from studying how
early retirement and disability benefits co-vary with the business cycle. Consequently,
our computations treat all benefits as if they were old-age pensions.’

When we focus on the cyclical sensitivity of public finances that can be attributed
to the pension system, the discretionary component relates to changes in policies vis-a-
vi pensions while the induced component measures how contributions and benefits vary
with the economy, given a constant pension policy. Regarding pension contributions
and benefits we define constant fiscal policies to entail:

e Contributions in both a fully funded and a pay-as-you-go system are proportional to
the wage bill.

e Benefits for each age group in a fully funded system are proportional to final-year
assets, which are a function of the rate of return and previous contributions.

e Individual benefits in a pay-as-you-go system are proportional to the trend wage
bill or, equivalently, to the price level.

For contributions, constant policy implies that contributions grow in line with their tax
base, which is the wage bill. Thus, a change in contribution rates corresponds to
changes in policies. For benefits in a pay-as-you-go system, constant policy means that
individual benefits grow in line with the trend growth rate in wages. Benefits in the
fully funded system depend on the rate of return.

3.1 Revenues

For the purpose of analyzing pensions and the cyclical sensitivity of public finances, we
define government sector primary revenues as

8 A real-world argument for this approach is that most public pension schemes seems to have some type
of shock absorbers, such as buffer funds or smoothing mechanisms.

7 It is however worth noticing that increases in e. g. early retirements during economic downturns most
likely should be interpreted as a discretionary change in policy. See Braconier & Holden (1999) for a
general discussion.

13



T=T,+C,+Cp, (5

where 7, denotes other revenues. To analyze how pension systems affect the cyclical
sensitivity of public finances, we substitute (1) and (4) into (5) and differentiate

dT = dT, +(dc, (wN)+d(wN)c,. )+

+(ch(WN)+ d(wN)cP) (6)

From (6) it follows that changes in contributions can be attributed to changes in the
contribution rate, changes in the average wage rate, and changes in the work force. We
decompose changes in total contributions into induced and discretionary changes

dc’ = d(wN)c, +c5) )
dCP = dC - dC' = (de, +de, JwN . ®)

From (7) and (8), it follows that constant fiscal policies regarding pension contributions
implies that the share of each individuals income that goes to contributions is constant,
while contributions grow at the same rate as total income. To analyze the effects on the
cyclical sensitivity of public finances, when holding policy constant, we derive the
induced change in total revenues as

dT’ =dT} +d(wN)(cy +¢,). (9)

3.2 Expenditures

Define primary government expenditures as

G=G,+B +B, (10)
where Gr denotes other government expenditures. Differentiation of (10) yields

dG = dG, + dB,|r,Cro ]+ (db,(WN, )+ d(WN, b, ), an

where r is the rate of return, Cp,, is contributions made by the old into the fully funded
part of the pension system when they worked, w is the trend wage, and N, is the

number of individuals in the old generation. When analyzing the cyclical sensitivity of
government expenditures, it is reasonable to assume that previous contributions, the
trend in wages and the size of the old generation is unaffected by cyclical changes and
thus

dG' =dG! + dB.[r,Cp, ] (12)

14



dG® = dG? + db,(wN,) (13)

3.3Cyclical sensitivity and the primary balance

In order to analyze how pensions affects the cyclical sensitivity of the government’s
primary balance, we write the primary balance as a share of GDP as

§=(TT'"GT)+(CF+CP)WN_(BF+bPWN0) (14)
Y Y Y Y '

From (14) we can derive the (induced) change in the primary balance as a share of GDP
— keeping pension policies constant — as

d(ij:d(TT—GT)+J(W;V](CF+C,,)—dMN—O—). (15)

Y Y Y

Based on (15) we can derive how a change in GDP affects the primary balance as a
share of GDP given a constant policy regarding pensions. We compute the semi-
elasticity of the primary balance as a share of GDP with respect to GDP as

5] =) e ve) g2t

Y)_ ; - Y , (16)
dy dy dy dy

where dy is the deviation in real GDP from the baseline. Equation (16) implies that the
sensitivity of the primary balance with respect to (cyclical) changes in GDP depends on:

e The sensitivity of other revenues and expenditures with respect to changes in GDP.

e The sensitivity of the wage bill to GDP ratio and rates of contributions with respect
to changes in GDP.

e The sensitivity of benefit-to-GDP ratios with respect to changes in GDP.

Equation (16) points to an important result regarding the cyclical sensitivity of the
primary balance and the choice of pension system. As contributions in both types of
systems are tied to the cyclical development of the economy (i.e. the wage rate),
contributions in both types of systems have a similar impact on the cyclical sensitivity
of the primary balance. The impact from benefits will, however, differ between the two
systems. Equation (16) also highlights why long-run growth effects attributable to the
pension system will not affect the cyclical sensitivity of public finances. The cyclical
sensitivity with respect to pensions relates to contributions and benefits as a share of
GDP. An increase in trend GDP would, however, lead to an induced increase in benefits

¥ From (11) it follows that we assume that there is no potential for discretionary changes in benefits in a
fully- funded system.
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and contributions of an equal magnitude and therefore the cyclical sensitivity would
remain unchanged.9

3.4Cyclical sensitivity and the total budget balance

So far, the analysis has focused on effects of pension schemes on the cyclical sensitivity
of the primary balance. For our purpose, the difference between the total budget balance
and the primary balance is net interest payments (iD). Therefore we can write the semi-
elasticity of the total balance as a share of GDP with respect to GDP as

45

dy dy

Consequently, the difference between the cyclical sensitivity of the primary and the
total balance is how the net interest payments in relation to GDP are affected by a
change in real GDP. This difference can be summarized into three effects:

e For a given level interest rate and a fixed stock of net debt, the cyclical sensitivity of
the total balance will be larger the larger the net debt payments are in relation to
GDP.

e If net debt increases in downturns, the cyclical sensitivity increases.

¢ If interest rates increases (decreases) in downturns and net debt is positive (negative)
then the cyclical sensitivity increases.

Even though the relationship between cyclical sensitivity and net debt payments is clear,
the relationship between the pension system and the debt payments is much more
difficult to substantiate. Evidently, debt financing of pensions will lead to higher net
debt, higher debt payments and, hence, probably a higher cyclical sensitivity of public
finances. As Braconier & Holden (1999) shows, the cyclical sensitivity of the total
budget balance seems to be higher than the sensitivity of the E)rimary balance in the
Nordic countries that have relatively high levels of net debt.'® Consequently, it could be
argued that debt financing will increase the cyclical sensitivity of public finances, but it
is hard to evaluate to what extent debt financing could be used. Furthermore, debt
financing is most likely not a viable long-term solution for funding pension schemes.

% There are two caveats to this line of reasoning. Firstly, the higher savings in a fully funded system
would put a downward pressure on the rate of return in the country, unless capital markets were
completely integrated with the rest of the world. Secondly, the induced changes in non-pension related
revenues and expenditures would not necessarily be of the same magnitude (See Braconier & Holden
(1999)).

19 These countries are Sweden, Denmark and Finland.
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4 Trends in the Nordic economies

It is a truism to say that the aging populations will put greater strain on economic
growth and public finances in the Nordi¢ countries. Well-functioning pension systems
may mitigate the effects of lower labor participation rates and higher costs for health
care even though these effects will still affect the economy adversely.

Even though the Nordic countries - with the exception of Iceland - have relatively
old populations compared to other OECD-countries, they do not seem to face the same
increase in old-age citizens as countries such as Italy, Japan and Spain (OECD, 2000).
This also means that changes in the cyclical sensitivity of public finances, for a given
pension system, will not be as dramatic as in other countries. Still, the high levels of
government spending in general and on pensions in particular means that the /evel of
sensitivity of public finances in the Nordic countries will continue to be high by
international standards.

Table 1. Share of Total Population above 65 Years Old and Old Dependency Ratio (UN
medium variant)

1980 1990 2000 2010 2020 2040
Denmark  (65+) 0.14 0.16  0.15 0.17 021 0.25
Oldage DR s 026 025 0.29 0.35 048
Finland  (65+) 0.12 013 0.5 0.17 0.20 0.26
Old age DR 0.20 022 0.25 0.28 0.35 0.48
Iceland (65+) 0.09 0.11  012* 012 0.15 0.19%*
Old age DR 0.23 022  023* 024 0.29 0.38%*
Norway — (65+) 0.15 0.16  0.15 0.16 0.20 0.25
Old age DR 0.27 029  0.26 0.27 0.34 0.49
Sweden  (65+) 0.16 018 017 0.20 0.23 0.27
Old age DR 0.28 031 030 0.33 0.41 0.52

Sources: OECD (2000) except for Iceland where the data comes from the National Economic Institute. *
Refers to 1999. ** Refers to 2030. Dependency ratios for Iceland have been computed as the age group
65+ in relation to the age group 25 to 64. Although these ratios are not directly comparable to the actual
dependency ratios for Iceland, the changes in those ratios are likely to follow changes in actual ratios.

Table 1 shows UN forecasts of how the old-age share of the Nordic populations will
evolve from 1980 to 2040. For the Nordic countries, old dependency ratios will increase
50 to 100 percent between 2000 and 2040. This demographic change will, under certain
conditions, affect public finances in general and the cyclical sensitivity of these finances
in particular. In Table 2, we present OECD forecasts for employment, productivity and
output for the Nordic countries that will be used in later calculations.

17



Table 2. Predictions on Employment, Productivity and GDP (1995=100)

TOTAL EMPLOYMENT Labor Productivity ~ GDP

1980 2000 2020 2040 1980 2000 2020 2040 1980 2000 2020 2040
Denmark 95.7 104.0 949 84.8 742 105.1 147.7 1989 71.0 1093 140.2 168.7
Finland 104. 107.6 97.0 89.8 68.4 1133 183.4 2471 716 1220 177.8 221.8

6
Iceland - 103.2 1267 127.4 - 108.2 167.3  204.0 - 111.7 212.1 260.0
Norway 90.0 1049 107.5 1019 71.8 108.0 1483 199.8 64.6 1133 159.5 203.6
Sweden 940 105.0 101.6 91.8 74.8 108.6 148.5 2000 703 114.1 1509 183.6

Sources: OECD (2000) except for Iceland where the data comes from the National Economic Institute.
For Iceland, we have assumed a yearly growth rate in labor productivity of 0.02. Figures for Iceland for

2000 refers to 1999 and for 2040 refers to 2030.
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5 Stylized shocks and the cyclical sensitivity of public finances

As a prerequisite for the analysis of the current pension schemes in the Nordic countries
and their effects on public finances in the future, we analyze how three stylized schemes
affects the cyclical sensitivity of public finances with respect to shocks.

5.1 Pay-as-you-go and constant benefit ratios

In order to analyze the effects of pensions and demographic changes on the cyclical
sensitivity of public finances we follow Braconier & Holden (1999) and construct
stylized macroeconomic shocks and evaluate their effects on the primary balance.
Assume a shock where real GDP falls by one percent while prices remain stable, i.e.

dy =—0.01. (17)

As shown in Braconier & Holden (1999), the elasticity of the wage bill with respect to
GDP varies between 0.88 and 1.16 for the Nordic countries for the period 1981 to 1997.
Furthermore, it is difficult to argue for a diverging trend between nominal GDP and the
wage bill in the long run and, hence, we assume that a one- percent change in GDP is
accompanied by a similar change in the wage bill. Given this assumption, it follows
from (16) that d(wN/Y) equals zero and therefore contributions decrease in line with

GDP. In the baseline scenario, we assume that all public expenditures for pensions are
of a pay-as-you-go type. In the pay-as-you-go scheme defined in section 3, benefits do
not change due to a cyclical downturn and we can then approximate (16) as

3
J(Y _dr-6) B | (18)
dy dy Y

Disregarding other revenues and expenditures, we find that the semi-elasticity of the
primary balance with respect to cyclical changes in GDP is proportional to the benefits-
to-GDP ratio. Thus the basic result from the analysis is that the cyclical sensitivity of
public finances with respect to GDP will increase as rates of benefits increase and the
share of the population that is pensioners increase.

In order to estimate how a pay-as-you-go system with unchanged benefit ratios
will affect the cyclical sensitivity of public finances, we start by computing implied

benefit-to-wage ratios (b, ) and implied benefit-to-output ratios (b, ) for 1998." The
benefit-to-wage ratio measures the average government pension spending per pensioner

in relation to the average wage (including social security contributions) for the
workforce. The benefit-to-output ratio instead relates average spending per pensioner to

. B N
' The implied benefit-to-wage ratio is computed as b p = 7§N_ , where the ratios denote pensions-
to-GDP ratio, the GDP-to-wage bill ratio and the inverse of the old dependency ratio, which measures the
Bp Ny

workforce in relation to old-age pensioners. The benefit-to-output ratio is defined as b, = A
0
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the average output (GDP) per worker. As shown in the last column of Table 3, Sweden
has the most generous government benefit levels, while Iceland have the least generous
system. Sweden’s rank as the top spender in relation to GDP can, to a large extent, is
explained by its high old age dependency ratio, while Iceland combines low per capita
spending with a relatively young population.

Table 3. Pensions and Implied Benefit Ratios in the Nordic Countries (1998).

Public pension Inverse of old GDP to wage b, b}
spending / GDP dependency ratio bill ratio
(2000)
Denmark 0.088 4.07 1.76 0.630 0.358
Finland 0.057 4.07 1.47 0.341 0.232
Iceland 0.033 431 1.86 0.265 0.142
| Norway 0.078 3.82 1.68 0.501 0.298
Sweden 0.107 3.38 1.70 0.615 0.361

Sources: Herbertsson er al (2000), OECD (2000), Braconier & Holden (1999) and author’s own
computations. Public pension spending are defined as Social Security spending on old age pensions, early
retirement benefits and disability benefits.

The implied benefit-to-output ratio computed in Table 3 may be used to evaluate how
changes in dependency ratios may affect the cyclical sensitivity of public finances,
given benefit ratios and holding other revenues and expenditures constant. This baseline
scenario corresponds to a complete pay-as-you-go system, where benefit ratios are
constant over time (i.e. there are no discretionary changes in benefits) and where the
wage bill and GDP grow at the same rate. Table 4 shows the results for the period 1990
to 2040 for the Nordic countries.

Table 4. Cyclical Sensitivity of the Primary Balance due to Pension Benefits in the
Nordic Countries 1990 to 2040 (Constant Benefit Ratios).

Cyclical sensitivity due to pension benefits (deviation from 1998) T

Country 1990 1998 2010 2020 2040
Denmark 0.10 (0.01) 0.09 0.10 (0.01) 0.13(0.04) 0.17 (0.08)
Finland - 0.06 0.06 (0.00)  0.08 (0.02) 0.11 (0.05)
Iceland 0.05 (0.02) 0.03 0.03 (0.00) 0.04 (0.01) 0.05 (0.02)*
Norway 0.10 (0.02) 0.08 0.08 (0.00) 0.10(0.02)  0.15 (0.07)
Sweden 0.11 (0.00) 0.11 0.12 (0.01) 0.15(0.04) 0.19 (0.08)

Source: Figures for 1990 and 1998 are actual figures from Herbertsson et al (2000), while other figures
are the author’s own computations based on benefits in 1998. Figures in parentheses are deviations from
1998 levels. * Refers to 2030.

As the results in Table 4 shows, the primary balance in all the Nordic countries seem to
become increasingly more sensitive to cyclical changes, when constant benefit ratios
and increasing old age dependency ratios increases pension outlays as a share of GDP.
Put differently, if individual benefits are constant in relation to average wages, the
increase in old dependency ratios will lead to higher benefit-to-GDP ratios and a higher
cyclical sensitivity of public finances. Holding other primary revenues and expenditures
constant, the increase in the cyclical sensitivity in the primary balance due to changes in
GDP ranges from 0.02 for Iceland to 0.08 for Denmark and Sweden. To put these
figures in perspective, we note that Braconier & Holden (1999) finds that the total
sensitivity in the primary balance with respect to GDP in the Nordic countries ranges
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from 0.35 for Iceland to 0.65 for Sweden in the late 1990s."2 It should however be
stressed that these predictions are based on constant benefit-to-output ratios and that
(discretionary) policy changes will affect the cyclical sensitivity of public finances.

5.2 Pay-as-you-go and constant real benefits

Whereas the previous section analyzed how a pay-as-you-go scheme affects the cyclical
sensitivity of public finances under constant benefit ratios, i.e. when individual benefits
are tied to the general economic development, we now analyze fixed real benefits. Such
a scheme could be seen as a transition to a privatized system, where the government
scheme only ensures a minimum level of benefits. In order to analyze the cyclical
sensitivity we set real benefits per pensioner to the 1998 level." From these constant
benefits per pensioner we then compute total benefits as a share of GDP. The computed
benefit to GDP ratios are presented in Table 5.

Table 5. Cyclical Sensitivity of the Primary Balance due to Pension Benefits in the
Nordic Countries 1998 to 2040 (Constant Benefit Levels).

Cyclical sensitivity due to pension benefits

Country 1998 2010 2020 2040
Denmark 0.09 0.08 0.09 0.09
Finland 0.06 0.05 0.04 0.05
Iceland 0.03 0.03 0.03 0.03*

Norway 0.08 0.07 0.07 0.08
Sweden 0.11 0.10 0.11 0.10

Source: Author’s own computations. * Refers to 2030.

A striking feature of the results in Table 5 is that even if individual benefits were to be
held constant in real terms, government spending on pensions as a share of GDP would
more or less stay constant. Thus, the decrease that takes place due to shrinking
individual benefits in relation to the wage rate is of a similar magnitude as the increase
due to increases in the old age dependency ratio. The results in Table 5 also give a
picture of how a defined contribution system would cope with the demographic changes
in the Nordic countries. Assume that defined contributions are equal to a constant share
of the wage bill or GDP. Then the results in Table 5 suggests that if the contribution rate
is held constant over time, the increase in total contributions roughly suffices to ensure a
constant real benefit level for the retired. Altogether, we find that if the Nordic pension
systems were of a fixed real benefit pay-as-you-go type, the effects of demographic
changes on the cyclical sensitivity of public finances would be small.

5.3 A fully funded system

Contributions and the rate of return determine benefits in a fully financed pension
system. To analyze the effects on benefits in a fully financed system, we assume that

"2 These estimates are based on stylized shocks that are similar to the ones used in this paper. Braconier &
Holden (1999) also present estimates of the cyclical sensitivity of public finances based on regression

analysis and macroeconomic simulation models.
D B N
1 Total benefits as a share of GDP is calculated as ——YP— = b’y, 08 ng-N—O .
Ty Ny

21



when an individual retires, the government pays an annuity based on the accumulated
assets and the expected life-time."* In each period the government pays annuities to all
pensioners. Specifically, we define total benefits paid as

B, =(n—-1)B, + BE, (19)

where B, is the average total benefits (across age groups of pensioners) and n-1 is the
number of (equal sized) age groups of pensioners, excluding the group that is retiring.
The retiring group earns benefits equal to Bf which is the annuity they receive when
they become pensioners. Assume now a shock to GDP equal to dy, which is
accompanied by a change in the value of assets equal to dx. This means that the value of
the assets decreases and hence post-shock yearly benefits are equal to BX (1+dx), which
yields overall benefits equal to (»—1)By +(1+dx)Bf . Based on (16) we can now
approximate the shock’s effect on the primary balance as

d(ﬁ] : ) dB;
Y) dT -G B vy
= +—Y — . (20)

To simplify the analysis, we assume that benefits across groups are constant such that

BE = Br , which enables us to rewrite (20) as
n

S
d(?j _d{l;=G;) By dsBp (21)
& dy Y dnY

From (21) we see that the cyclical sensitivity of the primary balance tends to be smaller
for a fully financed system as compared to the pay-as-you-go system, where the
difference between the two schemes is captured by the third term on the right-hand side.
As GDP falls, asset prices go down and therefore the annuity that the retiring age group
receives goes down, which leads to a decrease in government expenditures compared to
the reference case.

While it seems clear that expenditures on pension benefits falls as a result of the
shock, the magnitude of this fall is difficult to estimate. Firstly, the effect of the shock
on different asset-prices is hard to assess. Secondly, the composition of the portfolio of
assets that the retiring age groups hold is crucial. If the retiring age group only held risk-
free assets, the effect on benefit levels would disappear and the fully funded system
would behave just like a pay-as-you-go system during the shock. Thirdly, the simplicity
of the model above disregard effects on soon-to-be retired age groups, whose benefits
also will be affected by the shock. In order to compute these effects, we would however
also need information on the frequency and magnitude of different shocks. Finally,

' Actual government-administered fully funded systems tend to be much more complicated than the
system described above. See e.g. Herbertsson et a/ (2000).
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government-administered fully funded pension schemes tend to build in certain shock
absorbers, which also will affect the results.

In order to establish an upper limit on how a shock to GDP can affect benefit
levels, we construct a crude example. Assume that a decrease in GDP with one percent
leads to a fall in asset prices equal to 2.5 perc:ent.15 Furthermore we assume that three
age groups are affected, that the life expectancy after retiring is 15 years and that
benefits amount to 10 percent of GDP. Based on these assumptions we can compute the

sensitivity the effect from pension benefits as0.1 _0025 % =0.05. Consequently,

0.01

the cyclical sensitivity due to pensions under the fully funded scheme would be 0.05
rather than 0.1 that the pay-as-you-go scheme would give.

' One motivation for this assumption could be that a lowering of GDP with one percent seems to lead to
a decrease in profits of 2.5 percent in the Nordic countries (See Giorno et al, 1995). We assume that this
decrease is considered to be permanent and therefore asset prices fall to the same extent. Furthermore we
assume that all assets are held in shares and that the government do not intervene to smooth benefits
across age groups.
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6 Current systems in the Nordic countries: Future effects

The analysis in section 5 focused on comparing how current benefit ratios from public
funds and future demographic changes affect the cyclical sensitivity of public finances.
While these computations highlight the effects in the different countries if the pension
systems were similar, they do not take account of the heterogeneity of the public
pension systems in the Nordic countries. Furthermore, while the analysis in section 5
showed the main differences between a defined benefit pay-as-you-go system and a
fully funded system regarding the cyclical sensitivity of public finances, real world
pension schemes involve other components than these two. In this section, we will make
a brief qualitative analysis of the cyclical sensitivity of public finances in the Nordic
countries based on the current systems, as described in Herbertsson et a/ (2000).

6.1 Denmark

The public pension system in Denmark consists of three basic components: a flat-rate
benefit, a flat-fee funded and a funded supplementary pension. The dominant part is the
flat-rate benefit, whereas contributions in each of the other two are around one percent
of the wage bill. The flat rate benefit is a pay-as-you-go scheme funded out of tax
revenues. Consequently, contributions vary with tax revenues. In terms of benefits, the
flat-rate scheme is indexed to lagged changes in wages. Altogether, the flat-rate scheme,
and therefore the public pension system in general, corresponds quite well to a defined
benefit pay-as-you-go scheme, as was analyzed in section 5.1. A further source of
public spending on pensions is public sector pensions, but this is also a defined benefit
pay-as-you-go scheme. Altogether, we conclude that the public part of the Danish
pension system corresponds quite well to a defined benefit pay-as-you-go system. The
effects on the cyclical sensitivity of public finances of such a scheme was analyzed in
section 5.1.

6.2 Finland

The National Pension Scheme in Finland is a flat-rate benefit pay-as-you-go scheme.
Contributions in the scheme partly come from payroll taxes, but central and local
government also contributes from general tax revenues. Benefits are indexed to the cost
of living and, thus, the National Pension Scheme c0rrespond closely to the defined
benefit scheme pay-as-you-go system with constant real individual benefits analyzed in
section 5.2. Apart from the National Pension Scheme, the statutory pension scheme also
consists of an earning-related pension. This system is mainly of the pay-as-you-go type,
but some prefunding takes place. Benefits are adjusted in line with wage and price
increases and contributions are paid on wages. Altogether the public pension system in
Finland can be seen as a defined-benefits pay-as-you-go scheme with some elements of
prefunding.
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6.3 Iceland

Compared to the other Nordic countries, the Icelandic pension system has a larger
private component and is also more reliant on pre-funding. The public funded part of
the Icelandic pension system consists of a social insurance system and public sector
pensions. The social insurance system is a pay-as-you-go system where contributions
are a part of the general tax system. The benefits mainly consist of a flat-rate pension
that provides relatively modest benefits. There are two public sector pension schemes
which both have elements of pre-funding.

6.4 Norway

The public part of the Norwegian pension system consists of the National Insurance
System (NIS) and the public sector pensions, which are integrated with the NIS. The
NIS is basically a defined benefit pay-as-you-go scheme, although the funds
accumulated in the State Petroleum Fund may be used to fund social security benefits.
The NIS is partly financed by contributions tied to pensionable income and partly by
general government revenues. Benefits within the NIS are tied to the basic amount,
which is adjusted annually in line with changes in average earnings. Consequently, the
system seems to correspond quite well to a pay-as-you-go system, as analyzed in
section 5.1. Public sector pensions are partly pre-funded and partly pay-as-you-go.

6.5 Sweden

The public part of the Swedish pension system consists of a flat-rate pension combined
with a supplementary earning-related component. Both components are basically pay-
as-you-go defined benefit schemes, where benefits are tied to the lagged consumer price
index. The two components are now being phased out in favor of a new, partly funded,
defined contribution scheme. Contributions in the new system are tied to earnings.
Benefits are tied to the rate of real income growth, unless unfavorable economic
conditions (e.g. demography) imply that the present value of future contributions and
funds are smaller than the present value of future benefits. If this is the case, the
indexation of benefits will be reduced until balance is resumed. The system can be
characterized as a defined contribution system. The national pension system is
accompanied by a public sector pension scheme that is a defined benefit scheme where
future tax revenues are the sources of funding. Altogether, the cyclical sensitivity of the
public Swedish pension system during the coming 40 years is a combination of defined
benefits and defined contributions with some prefunding. The cyclical sensitivity of
public finances with respect to pensions is therefore likely to lie between the estimates
in section 5.1 and section 5.2.
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7 Conclusions

As populations are graying in the Nordic countries, public spending on pensions is
likely to increase, which also means that contributions to the public pension systems
would have to increase. Increased benefits as a share of GDP will, however, make the
public finances in the Nordic countries even more sensitive to cyclical changes than
they are at present. Our computations suggests that if public pension systems remain
unchanged, while benefit ratios follow the wage rate in the economy, public spending
on pensions as a share of GDP may roughly double over the coming 40 years. Such an
increase would mean that the cyclical sensitivity of public finances would increase
between 5 and 15 percent, compared to the cyclical sensitivity in the late 1990s. The
analysis also shows that a fully funded public pension scheme leads to less cyclical
sensitivity than a pay-as-you-go system. Thus, one way of diminishing the cyclical
sensitivity of public finances could be increase prefunding. The other way would, of
course, be to lower public spending on pension schemes either through keeping benefit
levels constant in real terms combined with a stronger reliance on private pre-funded
schemes.
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At the meeting of the Nordic Council of Ministers (Ministers of Finance and
Economic Affairs) in November 1998 it was decided that a study concerning
the status and future prospects of financing the pension systems in the

Nordic countries should be undertaken. The report Retirement in the Nordic

Countries (TemaNord 2000:548, Herbertsson/Orszag/Orszag) reveals the main

findings of the study.

The present study was commissioned to relate pension financing to the
cyclical sensitivity of public finances and to follow up on the report
Public Budget Balance, Fiscal Indicators and Cyclical Sensitivity in the
Nordic Countries (TemaNord 1999:575, Braconier/Holden).

The report points to two important factors when considering the effects of

public pension systems on the cyclical sensitivity of public finances.

Firstly, high public spending on pensions will lead to higher cyclical

sensitivity of public finances. Secondly, a fully funded pension scheme will

affect the cyclical sensitivity of public finances less than a pay-as-you-go
_system.

Altogether, the results indicate that the cyclical sensitivity of public
finances will be significantly affected by the aging of the Nordic
population: the cyclical sensitivity is expected to increase up to 5to 15
percent between 2000 and 2040.

The views and opinions expressed in the report do not necessarily correspond

to the views of the Nordic Council of Ministers or the Nordic governments.
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