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Generational accounting is one of the most
comprehensive approaches to evaluating the
fiscal stance. Until now many aggregate and
annual indicators derived from the basic
generational accounting calculations, the raw
material, have been presented. Their
information content is much wider than that
of annual deficits or surpluses, as also all the
traditional monetary indicators of fiscal
stance can be calculated on the basis of
generational accounting raw data. Welfare
indicators are lacking, but they go into such
depth that they cannot be dealt with in fiscal
policy discussion.

Introduction

The development of the Finnish economy has
been the most fluctuating among the present
EU countries in terms of real growth and
employment during the last 15 years. Foreign
and domestic demand and technological
change have been the underlying driving
forces. In the late 1980s inflation and real
income expectations maintained domestic
demand and private agents were running into
debt. Due to, e.g., the policy of the Bank of
Finland, the inflation expectations were never
met, and the inconsistency of the plans turned
out in the early 1990s. The debt crisis was
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strengthened by declining foreign demand.
On the other hand, technological
restructuring was rapid, and due to high
unemployment, wages have risen slower than
productivity since the mid 1990s.

The minimum of annual real economic
growth rate was -6.3 per cent in 1991. The
maximum, 6.3 per cent, was reached in 1997.
The minimum of unemployment, 16 per
cent, was reached in 1994, and the maximum
of 3 per cent is from the year 1989. In a Nordic
type welfare economy with high tax rates and
large transfer schemes the high unemploy-
ment rate variation resulted in a roller coaster
pattern also in public sector revenue and
expenditure aggregates. The minimum of
primary balance, -8 per cent of the GDP, was
reached in 1993. The recent maximum was
+6.4 per cent in 2000.

In addition to small open economy and
Nordic welfare state properties, there are some
other institutional features which complicate
assessing the state of current policy and public
economy in the long run in Finland. The
Finnish public pension system includes also
the so called second pillar of pension scheme
categories. Thus, the main part of public
pension benefits are earnings-related and
there are no ceilings for the benefits. The
national pension benefits are means-tested
against the earnings-related pensions and the
scheme is of the pay-as-you-go type.

The earnings-related pensions are partly
funded, the funding rate being approximately
25 per cent (Risku, 2001). The schemes for
private sector employees and self-employed
persons are run by private mutual pension
insurance companies, industry-wide or
company pension funds. The total value of
their assets is nearly 60 per cent of the annual
GDP. Domestic and foreign government
bonds form 40 per cent and shares quoted on
the exchange 30 per cent of the market value
of the assets. The rest is invested in real estates,

loans and money market instruments. All
pension institutions as well as contributions
and benefits are included in the general
government sector in the national accounts.

The Finnish central government owns
quoted stocks as well as pension institutions.
However, the gross debt of the central
government is approximately of the same size
as the value of its assets, and the net financial
wealth of the general government is almost
equal to the wealth of pension institutions.
Volatility of assets prices is another important
point when assessing the state of the Finnish
public economy.

In an EU-wide project a research group
produced generational accounts and related
indicators for the member countries (EU,
1999 and Raffelhüschen, 1999a). The
indicators showed a large intergenerational
imbalance in Finland. The base-year of the
report was 1995, and as the above stylized
facts indicate, the Finnish economy has
changed a lot since then. Policy changes have
taken place as well. The former standard of
national accounts has been replaced with the
European System of Accounts (ESA95).
Nowadays it is also a common view that
increasing longevity should be assumed to
continue for a rather long period.

The aim of this paper is to show how
sensitive generational accounts are to business
cycles and discuss whether this sensitivity
could be catched by the sensitivity analysis
typically presented in association with
baseline generational accounts. As a starting
point we have the results of Feist et al. (1999)
published in the above mentioned EU-wide
report. In the following the 1995 based study
is called the EU study. The base-year of the
calculations of the present paper is 2000.
From methodological point of view, we follow
generational accounting as presented by
Raffelhüschen (1999b and this volume).

In Chapter 2 we present the data. The
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results are presented and discussed in Chapter
3. The conclusions are drawn in Chapter 4.

Data
The population forecast is basically that of
Eurostat published in 1997. We have slightly
modified the Eurostat baseline projection,
and also continued the projections until the
year 2100. Eurostat has published a new
revision in 2000 (EU, 2000), but the
difference between the new and old versions
is not remarkable. We assumed a total fertility
rate of 1.75, net immigration of 5000 persons
annually and an increasing life expectancy
until the year 2050, and constant mortality
thereafter. The increase of life expectancy was
approximately one year in a decade. The
assumed annual net immigration figure is

relatively small compared to the original
population, only 0.1 per cent. We have not
applied any separate immigrant population
modelling (Bonin, Raffelhüschen and
Walliser, 1999). 

The growth rate of the Finnish economy
has varied a lot during the last 15 years. Annual
real growth rates of the output are presented
in Figure 1. Growth rate variability is naturally
reflected in the unemployment rates of Figure
2. Further, in a Nordic type welfare society
economic fluctuations have a strong impact
on public expenditures and revenues. The
development of primary balance related to
GDP is shown in Figure 3. Further, primary
balances accumulate or decrease public net
financial wealth, which is one of the key
variables when calculating the uncovered
intertemporal public liabilities (IPL).
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Figure 1.
Annual real growth rates of GDP in 1976–2000 in Finland, per cent.
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The real output was contracting for three
years, in 1991–1993, and the record decline
was 6,3 per cent in 1991. On the other hand,
the growth rates observed since 1994 have
also been exceptionally high. The nominal
value of GDP was 95 billion euro in 1995
and 132 billion euro in 2000.

Unemployment rates were rising rapidly
in 1991–1994, but they have declined rather
slowly since then despite the rapid real
growth. This is due to both rising partici-
pation rates and high productivity growth.
The unemployment rate was 15.4 per cent in
1995, in the base-year of the EU study, and
in 2000 the rate was 9.8 per cent of the labour
force.

High growth rate and unemployment
variations have resulted in high variation of
primary surpluses and deficits as shown in
Figure 3. Primary balance is calculated here
without taking into account either the returns

on public financial capital or public interest
expenditures. Depreciation of the public fixed
capital is included in the expenditure, and
thus net formation of fixed capital is not taken
into account.

There are two exceptional features in the
Finnish public economy compared to the
majority of the European countries. The
Finnish public pension system is partially
funded, and the pension institutions own
stocks and other financial assets. Also the
central government owns a remarkably high
amount of financial assets in addition to a
loan portfolio. The volatility of stock prices
strengthens the business cycle effects on the
IPLs. In Figure 4 we present the development
of the public net financial wealth in the 1990s.

Due to the partially pre-funded pensions,
the public economy has typically run
surpluses, as can be seen in Figure 3. In 1995
the net wealth was 12 per cent of GDP
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Figure 2.
Unemployment rates in 1962–2000 in Finland, per cent of labour force.
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Figure 3.
Primary balances in 1975–2000 in Finland, per cent of GDP.
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Figure 4.
Net financial wealth of the general government in 1992–1999 in Finland, per cent of
GDP.
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according to the new financial statistics. The
share was 8 per cent according to the former
standard, and that value was used in the EU
study. At the end of 1999 the figure was as
high as 64 per cent of GDP, and we assumed
that the value of net assets was the same in
the beginning of 2000. The ratio of net assets
to the GDP of the year 2000 is 59 per cent,
which figure was used as the initial net wealth.

The main part of assets are covering the
liabilities of the statutory earnings-related
pension schemes, which are mainly run by
private mutual insurance companies. The
portfolios are managed as private investors
manage their portfolios, but there are rather
sophisticated rules for the part of total
liabilities, which should be covered, as well as
for a proper risk management. The pension
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Table 1. 
Public revenue aggregates in 1995 and 2000 in Finland, per cent of GDP.

Revenue 1995 2000

Income taxes 17.4 21.0
VAT and other indirect taxes 13.7 13.3
Employers’ social insurance contributions 10.1 8.8
Insured persons’ social insurance contributions 4.5 3.3
Total = tax rate 45.7 46.4

Source: Statistics Finland, National Accounts

Table 2. 
Public expenditure aggregates in 1995 and 2000 in Finland, per cent of GDP.

Expenditure 1995 2000

Pensions 13.1 10.8
Unemployment 3.7 2.0
Family policy (transfers related to children) 2.6 1.7
Other social transfers 2.8 2.0
Subsidies 2.8 1.5
Individual public services 14.5 12.9
Collective public services 8.3 7.6
Other expenditures minus other revenues 1.1 1.5
Total 48.9 40.0

Primary surplus (+) or deficit (-) -3.2 6.4

Source: Statistics Finland, National Accounts



funds ran surpluses also during the recession,
and the gross debt was accumulated with the
central government.

In Tables 1 and 2 we disaggregate public
revenues and expenditures in 1995 and in
2000. The statistics standard has changed also
here, and we follow the new standard also as
to the year 1995. The aggregates are slightly
different from those used in the EU study.
The main statistical improvement from the
point of generational accounting is that
collective public services are separated from
the individual public services.

Revenues and expenditures are here
organised so that the revenue side includes
only taxes, because rest of income is deducted
from the residual of expenditures. The tax-
rate has risen slightly from 1995 to 2000,
which is due to higher employment, higher
profits and thus higher income taxes. In fact,
the nominal tax rates have been lowered.

Lowering of taxes is also the expressed policy
of the present cabinet which took office in
spring in 1999. Social insurance
contributions have declined, because the
unemployment benefits can be financed by
lower rates.

The policy of the present government is
that the expenditure of the central
government, including the interest payments,
should be kept constant in nominal terms.
The policy has not completely succeeded, but
it is reflected in the above expenditure figures.
It should be noted that only one fifth of the
total pension expenditure is in the books of
the central government. On the other hand,
unemployment benefit expenditure has
declined remarkably since 1995, and has
made the cutting job easier for the
government. The total pension expenditure
was 10.8 per cent of GDP in 2000, compared
to 13.1 per cent in 1995.
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Figure 5. 
Age profiles of net taxes of males in 1995 and 2000 in Finland.
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As age-profiles of the base-year taxes,
transfers and services we use the profiles of
the EU study. For pensions we use a profile
from the year 1999 (Central Pension Security
Institute, 2000), as well as for health insurance
benefits (Social Insurance Institution, 2000).
For social and health services we use a profile
from the year 1998 (Ministry of Social Affairs
and Health, 2001). All the profiles are
adjusted for the year 2000 so that the
corresponding aggregates of national accounts
are fulfilled. In Figures 5 and 6 we present the
age-profiles of net taxes in 1995 and in 2000
for both genders. 

The profiles in the Figures 5 and 6 are
non-deflated. Increasing prices, wages and
indexed transfers have a positive impact on
the net taxes where they are originally positive,
and a negative impact where net taxes are
originally negative. However, the higher age

where net taxes are equal to zero, has shifted
3 years forward for both genders. The crucial
age was 59 years for women and 61 years for
men. Also positive net taxes have changed
more than negative net taxes, especially at the
prime ages from 30 to 55 years. Rising
employment rates are the underlying reason.
Naturally, these changes are no surprise given
the aggregate changes reported in Tables 1
and 2. Rising employment rates are observed
also at higher ages of labour force, and in fact,
the effective retirement age has started to rise.

Results
The generational accounts (Raffelhüschen,
1999b and this volume) of current
generations are presented in Figure 7, as well
as the account for the generation to be born
in 2001. The other curve in Figure 7 describes
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Figure 6. 
Age profiles of net taxes of females in 1995 and 2000 in Finland.
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the accounts given that the IPLs are reset to
zero by a sustainable tax rate change assumed
to come in force in 2001.

The two ages where the value of the
generational account is zero, are 6 and 49
years in the unbalanced current policy path.
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Figure 7. 
Generational accounts of the year 2000 for the generations born in 1900 - 2001, per cent
of GDP per capita.
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Table 3. 
Intertemporal public liabilities (IPLs) with its components and balanced tax rate changes
required at the baseline in 1995 and 2000 in Finland, per cent of GDP.

Item 1995 2000
EU study Current study
g=0.015 g=0.015

r=0.05 r=0.05

Intertemporal public liabilities, total 253 -90
Ageing 114 159
Explicit net debt -8 -59
Macroeconomy and fiscal policy 147 -191

Balancing change of tax rate 8.8 -3.2
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Positive accounts, denoting positive NPVs of
net taxes, appear in a 12 year wider age range
than in 1995. The lower age has declined and
the higher age has risen by 6 years since 1995.

In Table 3 we present the IPLs and the
respective required aggregate tax rate change
to reset the IPL to zero at the baseline of this
study and a comparison to the EU study
baseline.

The generational balance has improved
dramatically from 1995 to 2000. The IPL-
indicator was 253 per cent of GDP in 1995
and with the same productivity growth and
interest rate assumptions it is -90 per cent of
GDP in 2000. In terms of a sustainable tax
rate, instead of a requirement of raising the
current tax rate by 8.8 percentages of GDP in
1995, the sustainable tax rate is now 3.2
percentages below the rate of the year 2000.
The tax rate was 46.4 in 2000, and thus 43.2
would be a sustainable tax rate, ceteris paribus.

Following the approach of the EU study
(growth of 1,5 per cent, interest rate at 5 per
cent), we have separated the effect of popu-
lation ageing on the IPLs. In 1995 it appeared
to be 114 per cent of GDP, and until the year
2000 it has increased to 159 per cent of GDP.
The reason is that the main part of the burden
of ageing will materialise in the future also in
2000, but the burden will be met in a nearer
future. However, in terms of primary surplus

or deficit, population ageing started in 1995
in Finland. In order to find this out, we
calculated the resulting primary deficit year
by year in the 1990s using the 1995 age-
profiles and the age structures of the particular
years. It appeared that the pure ageing effect
on the annual deficit started to rise in 1995.
The difference between the 2000 and 1995
deficits was approximately 0.5 per cent of
GDP.

Table 4 includes a sensitivity analysis with
respect to productivity growth and interest
rate. The sensitivity results are organised in a
rising order by the difference between the
interest rate and productivity growth rate.

The IPLs are in the range of -49 and 95
per cent of GDP. The sustainable tax rate
changes vary between 0.6 and -3.9 percent-
ages of GDP. In Finnish long-run projections
the annual productivity growth rate is
typically assumed to be 1.5 and the real
interest rate is assumed to be 3 per cent
(Klaavo et al, 1999). If this is the case, the
IPLs are currently 19 per cent of GDP, and
the sustainable tax rate change would be -0.3
per cent of GDP. If productivity would grow
2 per cent annually, taxes should be increased
by 0.6 percentages of GDP for the balance.
The conclusion is that the public economy is
now quite near an intertemporal and
intergenerational balance in Finland. As to
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Table 4. 
Sensitivity of intertemporal public liabilities and balanced tax rate changes to productivity
growth rate and interest rate, base-year 2000, per cent of GDP.

g=0.015 g=0.02 g=0.01 g=0.02 g=0.01
r=0.03 r=0.03 r=0.03 r=0.05 r=0.05

Intertemporal public liabilities, total -19 +49 -53 -83 -95

Balanced change of tax rate -0.3 0.6 -1.2 -2.5 -3.9



the tax and other decisions for the years 2001
and 2002 made by the government and
parliament, the net effect on the primary
balance is assessed to be a deterioration of
approximately 2.5 per cent of GDP, which
could be interpreted as sustainable policy if
the productivity growth rate turns out to be
2 per cent and real interest rate or more
precisely real return on public net financial
wealth turns out to be 5 per cent in the long
run. However, it should be noted that, in
principle, government short term forecasts
take into account the decline of capital
income taxes due to the ongoing slowdown
of real growth, but not the decline of asset
values.

In the following we discuss whether the
current situation was included in the
sensitivity analysis scenarios of the EU study.
A combined macroeconomic and fiscal policy
scenario was presented in the EU study where
IPLs appeared to be slightly negative as seems
to be the case in the light of the 2000 data.
The combined policy included the following
elements: 1. halving the unemployment rate
from the 1995 level until the year 2005, 2.
raising the effective retirement age by five
years until 2015, 3. raising the social
insurance contribution rates as high as 1.5
times the current value until 2035, and 4.
cutting all the public services by 20 per cent
until 2010.

The unemployment rate has not yet been
halved from the 1995 level, but it has declined
more rapidly than in the halving path. The
effective retirement age has naturally not
increased by five years in the passed five years,
but it is likely that the age indicator has been
near the combined policy path. Unfor-
tunately, there is not any precise new statistics
on this issue available. It is clear that in
practice a five year increase in twenty years is
a very ambitious target, and it cannot be
reached by current policy. Ceteris paribus, the

assumed rise of contribution rates would
result in a 6 percentage rise of tax rate in 40
years, i.e. a 0.15 percentage rise annually. In
table 1 we find that the tax rate has risen at
the required pace in the passed five years. We
find as well in Table 2 that public services
have been cut approximately 10 per cent
compared to the 1995 level in terms of GDP
percentages.

Broadly speaking, the Finnish economy
and fiscal policy have followed the best path
from the point of view of intergenerational
balance outlined in the EU study. However,
the assumed phasing-in periods of the policy
have not finished yet, and the assumed target
values of the policy parameters have not yet
been reached either, but it seems that
intergenerational balance has already been
achieved.

In fact, in addition to the policy outlined
in the EU study, two other instruments have
been used. First, social transfers and
production subsidies have been cut. The
decrease of social transfers is partly due to
diminished unemployment, but especially
transfers related to children or family policy
have been decreased in relative terms. They
are typically non-indexed, and adjustment
decisions have not been made. Pension cuts
have also been made but combined with
earlier decisions and long transition periods,
the overall result is that average pension
benefits follow the productivity growth rate
(Klaavo et al., 1999) as was assumed in the
EU study. Another issue is that GDP share of
pension expenditure has decreased due to the
fact that factor income distribution has
changed in favour of capital income.

The development of capital income leads
us to the other reason underlying the
favourable intertemporal public debt position
of the Finnish economy compared to the most
favourable scenario of the EU study. Both
capital income tax revenues and the value of
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public wealth react to changes in the market
values of stocks and real estates. Capital
income tax revenues are partly dependent on
capital gains and partly on profits. Both are
heavily dependent on business cycles, and the
assumption of productivity growth rate
cannot capture these effects, even though a
variable rate were assumed.

In the case of public asset values the effects
could be captured, in terms of generational
accounts, by a variable interest rate or a
variable rate of return on investments, rs or by
separating the real interest rate of public gross
debt and the real return on public financial
assets. To manage these instruments in
deterministic calculations, one should have
an enlightened view on the rates of return in
the near future. The interest rate of public
debt is a much easier variable to predict. In
the Finnish case the large public financial
wealth is a special feature compared to other
countries.

Conclusions
The intergenerational balance has improved
dramatically in five years from 1995 to 2000
in Finland. The economy has grown rapidly
due to reallocated resources and product
innovations as well as the favourable inter-
national economic development. Fiscal policy
has aimed at decreasing public gross debt, and
the pension institutions have taken measures
in order to raise the actual funding rate of the
earnings-related pension schemes. The
mainstream has been to improve the return
on the investments of the funds.

In 1995 the Finnish public economy
showed a severe unsustainability and inter-
generational imbalance. In 2000 it is near
balance, and probably, depending on the
assumptions about the future, on the positive
side.

When comparing the generational

accounting results of the year 2000 to the
results in the EU study 1995 as the base-year,
we find that the development has been even
better than the most favourable scenario
presented in the 1995 study. The comparisons
also raise the methodological question of
dealing with the variables which are the most
dependent on business cycles, capital income
tax revenues being a good example.

There is a large public financial wealth in
Finland. The wealth includes also risky assets,
whose value is determined on the financial
markets and the value is highly dependent on
the business cycles. Stochastic approaches
may be worth studying as to the management
of high risk variables in generational
accounting. The difference between returns
on risky assets and on government bonds is
an argument for separating them in
generational accounting.
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