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ABSTRACT: A major reform in the Finnish private-sector earnings-related pension sys-
tem came into effect on January 1st, 2005. It was negotiated in 2001 – 2002 between the 
central organisations of employers and trade unions and representatives of the central gov-
ernment. This paper describes the reform and analyses its effects on selected macroeco-
nomic variables, on the pension system and on the position of different birth cohorts and 
different educational groups. The reform appears to be successful in many respects. It sim-
plifies the private-sector pension system and makes it a model that other pension systems 
in Finland will converge to. The reform rewards postponing retirement. It curbs the in-
crease in contribution rate without endangering the adequacy of replacement rates. The in-
crease in labour supply will have beneficial welfare effects. The new system also responds 
rather well to uncertain future demographics. Despite this apparent success of the reform 
there remains a serious doubt of its adequacy, as contribution rates are still expected to rise 
by several percentage points. 
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TIIVISTELMÄ: Tutkimus analysoi vuoden 2005 alusta voimaan tulleen yksityisen sekto-
rin eläkeuudistuksen vaikutuksia kansantalouteen, työeläkejärjestelmään sekä eri sukupol-
via ja koulutusryhmiä edustavien kotitalouksien hyvinvointiin. Uudistus on monella tapaa 
onnistunut. Se yksinkertaistaa yksityisalojen eläkejärjestelmää ja toimi esimerkkinä julkis-
ten alojen uudistukselle. Se kannustaa jäämään myöhemmin eläkkeelle. Lisäksi se vaimen-
taa eläkemaksun nousua heikentämättä etuuksia. Työllisyyden paranemisella on laajem-
malti hyötyä koko taloudelle. Uusi järjestelmä reagoi myös aiempaa tasapainoisemmin vä-
estökehityksen potentiaalisiin yllätyksiin, joita tässä tutkimuksessa tarkastellaan stokastis-
ten simulaatioiden avulla. Vaikka kokonaisarvio uudistuksesta on myönteinen, uudistus ei 
tee yksityisalojen eläkejärjestelmästä rahoituksellisesti kestävää, koska maksujen odotetaan 
vielä nousevan merkittävästi.  
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1. Introduction 
 
A major reform of the Finnish private-sector earnings-related pension system was agreed 
on in 2001 – 2002. The agreement was justified by the need to mitigate rising pension 
costs due to population ageing, similar to arguments spurring many other recent reforms in 
Europe. The large reform package consists of an interesting combination of measures that 
were expected to improve both the economic and social sustainability of the pension sys-
tem.  
 
The main aims of the reform are to postpone the average retirement age, curb the expected 
increases in contribution rates and to support ageing workers’ ability to cope with their 
work. A further initial and widely supported target was to simplify the pension rules and 
make them both more transparent and more actuarial. The first aim is promoted by reward-
ing continued participation in working life and by restricting access to early retirement 
schemes. In addition to the benefits gained from later retirement, the reform strengthens 
financial sustainability by starting to apply life expectancy adjustment to the accrued pen-
sion rights.  
 
The agreement was a compromise between central organisations of employers and trade 
unions and representatives of the central government. Interestingly, the main disagree-
ments were between various trade unions, see Lassila (2004). In addition to preserving the 
vested interests of the unions, some details of the agreement reflect the aim of protecting 
the generations near retirement from abrupt changes in pension rules. The reform has been 
analysed earlier with an actuarial model by Biström et al. (2004) and verbally by Börsch-
Supan (2005). The longer policy line of fostering employment among older workers in 
Finland has been discussed profoundly by Ilmakunnas and Takala (2005).  
 
We analyse the reform using a numerical modelling framework, which allows simulating 
the interaction of the changed pension rules, households’ reactions to those changes and 
the adjustment process in various markets of the economy. We aim first to give an exten-
sive view of the expected effects of the reform in terms of macroeconomic outcomes, pen-
sion system variables and household incomes by birth cohort and education. The sustain-
ability aspect is assessed by using a large amount of sample populations from a stochastic 
population forecast as inputs in the economic model, thereby creating probability-based 
descriptions for future paths of the contribution and replacement rates.  
 
A similar type of numerical overlapping generations model has been used to analyse pen-
sion reforms by, e.g., Kotlikoff et al. (1998) and Fehr (2000). The method of analysing 
both financial and social sustainability with stochastic population simulations was earlier 
used by Alho et al. (2005) in a study of the Lithuanian pension system.  
 
The remainder of the paper is organised as follows. Section 2 presents the Finnish pension 
system and the changes it will likely undergo as a result of the reform. Section 3 describes 
the methods we use. Section 4 describes the expected impacts of the reform. In Section 5 
demographic uncertainty and its consequences for the risks faced by workers and pension-
ers are discussed. Concluding comments are provided in Section 6. 
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2. Description and general assessment of the private sector 
pension reform 

 
The Finnish pension system consists of two main parts. The earnings-related pension sys-
tem aims to provide retirement income sufficient to cover consumption comparable to lev-
els enjoyed during working years and to current workers’ consumption. It covers risks re-
lated to old age, disability, long-term unemployment of ageing workers, and death of fam-
ily earners. The national pension guarantees a minimum income in cases where the earn-
ings-related pension is absent or insufficient. Both these first pillar systems are mandatory. 
Voluntary pensions, whether employer-based or industry-wide supplementary pensions 
(second pillar) or personal pension arrangements (third pillar), are becoming more com-
mon but still of minor importance in Finland.  
 
The Finnish earnings-related system is statutory by law but largely privately run. It has col-
lected substantial funds to smoothen the contribution increases due to population ageing in 
the future. Funding is collective but based on individual pension rights. Individual pension 
benefits do not depend on the existence or yield of funds. Funds only affect contributions. 
When a person receives pensions after the age of 65, his/her funds are used to pay that part 
of the pension benefit that was prefunded. The rest comes from the PAYG part, the so-
called pooled component in the contribution rate. A more detailed presentation of the sys-
tem can be found in Hietaniemi and Vidlund (2003).   
 
The latest major reform, agreed in 2001-2002, mainly took effect from the beginning of 
2005. The main aims of the pension reform are to reward continued participation in work-
ing life and postpone the average retirement age, to take increasing life expectancy into 
account, to curb the expected increases in contribution rates, and to support ageing work-
ers’ ability to cope with their work. The initial targets of social partners and the state were 
not explicitly stated before the negotiations, but reducing the expected future increases in 
contributions certainly was one target and postponing retirement was considered as the 
main instrument or sub-target in achieving it. One initial and widely supported target was 
to simplify the pension rules and make them both more transparent and more actuarial. Be-
low we describe the old system in some detail and depict and discuss changes due to the 
reform.  
 
Earlier every employment contract and self-employment period added to the pension after 
the age of 23. The pensionable wage was aggregated over the last 10 years of each con-
tract. The accrued pension right was vested, even if one changed jobs or stopped working. 
Following the reform, accrual now starts at the age of 18. Instead of using employment 
contracts and the pensionable wage concept, every year’s earnings and accrual rates di-
rectly affect the future pension (the career model). 
 
The “target” level of benefits used to be 60 % of wages. This accrued in about 40 years: 
1.5 % per year between ages 23 and 59 and 2.5 % per year between 60 and 65. There was 
no upper absolute limit to benefits, but an upper percentage limit was 60 % of the highest 
pensionable earnings. The reform removed this ceiling. The accrual rate is 1.5 % per year 
between ages 18 – 53, 1.9 % per year between ages 53 – 62 and 4.5 % per year between 
ages 63 – 68. The 4.5 % accrual rate is aimed to reward later retirement in a cost neutral 
way.   
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Disagreements between different trade unions led to these different accrual rates for em-
ployees of different ages. The previous system favoured those with both long employment 
contracts and rising wage-age profiles, typically white-collar workers with higher salaries. 
For them, the whole accrual percentage was applied to the last high wages of the career. 
Moving to a system where each year of the career weighs the same would weaken their 
relative position. The negotiated result was a compromise, where the latter years of the 
work career still matter more than the earlier years.  
 
Pension rights and benefits are index-linked, previously with 50-50 weights on wages and 
consumer prices, respectively, during working years and 20-80 weights after age 65. After 
the reform the change in indexation takes place at actual retirement, irrespective of age. 
The respective weights before retirement are 80 – 20 and 20 – 80 after retirement. When 
wages over the entire career affect the pension, the role of indexing becomes more signifi-
cant. A move from 50 – 50 to 80 – 20 weights on wages and consumer prices is likely to 
overcompensate for the effect that early career wages will be more important and late ca-
reer wages less important than before the reform.  
 
Contributions are collected from both employers (on average 16.8 % of wages in 2004) 
and employees (4.6 %). Future changes have been agreed to be shared 50-50 between em-
ployers and employees. After the reform employees aged 53 and over pay contributions 
that are about 1.27 times higher than that of younger employees, reflecting their higher ac-
crual. This increase in employee contribution rate does not suffice to finance their in-
creased accrual, which in the future means higher contributions for both employers and all 
employees. This creates a generational effect: those reaching 53 in 2005 or thereabouts will 
benefit from the higher accrual but retire before it really affects the contribution rates.  
 
The reform brought the Swedish-type longevity adjustment coefficient into the pension 
system. It will start cutting monthly pensions for all cohorts reaching the age of 62 in 2010 
or later. The effects of such an adjustment in Finland had been previously considered in at 
least two studies (Lindell 1999, Alho 2003 and Lassila and Valkonen 2003). The last of 
these includes also generational effects. The effects depend on how much life expectancy 
will actually increase.  
 
There has been some consensus among Finnish decision-makers that people should not re-
tire as early as they now do.  The target of raising the age of retirement currently ranks 
high on the agenda in the debate amongst pension policy experts in all European countries. 
Unfortunately, however, this proposal is very unpopular amongst citizens. A survey (Euro-
pean Commission, 2004) conducted in September – October 2001 showed that raising the 
retirement age is favoured by only 23% of the public , whilst 69% express disagreement 
(the rest do not know). The Finnish numbers were very close to these EU-15 averages. The 
average retirement age in Finland is currently somewhat below 60 years.  
 
The reform introduced major changes to the pre-retirement pensions. The unemployment 
pension is gradually being abolished and the lower age limit for entitlement to continued 
unemployment allowance was increased. Also, age limits for the part-time pension and the 
early old-age pension were increased and the individual early retirement pension was abol-
ished. The new flexible retirement on an old-age pension takes place between ages 62 and 
68. 
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Labour force participation rates of older people are likely to increase following the changes 
to the pre-retirement pensions in the pension reform. Also, the change in accrual rates for 
those over 62 provide better incentives to continue working for persons with short work 
career and thus little accrued pension wealth before the age of 62. For those with long 
work careers the abolishment of the accrual ceiling may be important. Longevity adjust-
ment will perhaps on its part postpone retirement, especially as it has been marketed and 
described in terms of the number of extra months each cohort needs to work in order to 
cancel the adjustment effect on pension. Other changes in the system will also affect the 
incentives to work or retire, if people know them and take them rationally into account, but 
there are opposing income and substitution effects so the net effects remain uncertain. 
 
The prefunding rules before the reform were as follows. A part of old-age pension benefits, 
payable after age 65, were funded for each employee. Funding took place between ages 23 
– 55, so only benefits accrued during those years were (partially) funded. After the reform 
the rules are otherwise similar, but prefunding starts at age 18. Also some additional fund-
ing between 2003 – 2013 was decided, amounting to 7.5 % of the insured wage sum in 
2013. Apparently the trade unions demanded this temporary measure, at least partly to pre-
vent a situation where current pension rules would have resulted in contributions being 
temporarily lower, followed by a sharp increase. The third change in funding is that the 
additional part in contributions, paid by employees aged 53 and over, is prefunded.  
 
The reform also changed the accrual rates and eligibility to benefits based on some non-
salary income (maternity, paternity and parent’s allowance, earnings-related unemploy-
ment allowance and job alternation leave, sickness daily allowance etc). That part of the 
reform is financed by sources other than the pension contributions, which cover the rest of 
the system, and is not included in our analysis. 
 
 
3. The method 
 
The economic framework that we use is an open economy version of the well-known Au-
erbach – Kotlikoff - type numerical overlapping generations simulation model (Auerbach 
and Kotlikoff, 1987). The model consists of lifetime utility maximizing perfect foresight 
households, firms, foreign agents and a pension fund for both the private and public sector. 
The aggregate household sector consists of 14 contemporarily living (overlapping) 5-year 
birth cohorts of different ages and of three types of education (primary, secondary and ter-
tiary). The dynamics of population ageing with births, deaths and migration as well as the 
strong improvement in the educational structure of the Finnish population is imitated close-
ly with the model.  
 
The households make forward-looking decisions about consumption, saving, labour supply 
and bequests.  The rules of the pension system influence the lifetime plans via several 
channels. The pension contributions distort labour supply during the working career, but 
the effect is dampened by the earned pension accruals. The possibilities as well as the need 
to save for old age are reduced due to the paid contributions and received pensions.  
 
The educational groups differ in the level and shape of their career earnings, their age 
when they enter the labour force, and when they retire. Entering and exiting the labour for-
ce takes place gradually, with those with only a basic education (and the lowest earnings) 
entering and retiring younger and those with better education and higher earnings entering 
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and exiting later. Differences in mortality rates between educational groups are not taken 
into account in the calculations.  
 
The model also generates new equilibrium price paths for labour, goods and capital mar-
kets and balances public sector expenditures and receipts with taxes after the reform. The 
changes in prices and taxes affect also the reactions of the households. The perfectly func-
tioning labour markets of the model and the low elasticity of labour supply on wage 
changes imply that the incidence of the employers’ contributions is mainly on labour. 
Wages adjust to keep the employer’s total labour costs almost the same. Separating the ac-
tual payer of the pension contribution is in this case meaningful only from the point of 
view of the tax authorities. 
 
A description of the whole adjustment path is essential, since the transition period in the 
pension reform is very long. A short overview of the model and the new pension rules are 
described in the Appendix. The model has been described also in Lassila and Valkonen 
(2003); a detailed description is available from the authors. 
 
The key assumption in our analysis is that the reform will postpone retirement. Although 
this is a necessary assumption for our model set-up, it is a rather plausible one as the re-
form both rewards longer work careers fiscally and makes early retirement more difficult. 
We assume that the effective age of retirement increases by well over a year in 20 years 
time. This is in line with several independent estimates of the deferral of retirement. 
 
The model is used to simulate the dynamic path of the economy before and after the pen-
sion reform and to compare the results. We get two types of results. The ones presented in 
Section 4.2 are based on expected demographic development, and they correspond to offi-
cial evaluations of the impacts of the reform. We provide additional information to those 
because our model incorporates the behavioural responses of households and markets to 
the reform.  
 
The key numbers presented are the time paths of selected macroeconomic variables, the 
pension contribution and replacement rates, and generation-specific actuarity ratio.  
The actuarity ratio is the ratio of a cohort’s discounted benefits from the pension system to 
its discounted sum of payments to the pension system. The benefits include old-age pen-
sions, disability and unemployment pensions and all other pensions from the earnings-
related pension system. A ratio of 100 means that the cohort receives just what it pays, and 
a ratio below (above) 100 means that it gets less (more) than it pays. 
 
The second type of results, presented in Section 4.3, assesses the interaction of demo-
graphic risks and the pension reform. We use 300 randomly chosen sample population 
paths from a stochastic population forecast to determine the size and age structure of the 
household sector. These data sets are used as inputs in the numerical OLG model. The cor-
responding 300 simulations provide us with data that can be used to describe the predictive 
distributions of the result variables. The predictive distribution of the contribution rate de-
scribes financial sustainability and the distribution of replacement rate the social sustain-
ability of the new system with respect to demographic risks.  
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4.  Expected effects of the 2005 pension reform 
 
4.1  Outlook of the pension system before the reform 
 
One of the main determinants of future pension expenditures is demographics, both in terms 
of the number of working-aged citizens who pay the contributions and the number of retirees 
who get the benefits. Figure 1 depicts both the old-age dependency ratio (based on the popu-
lation projection of Statistics Finland, 2001) and the corresponding projected private sector 
pension expenditures/wage bill ratio before the reform in Finland. Expenditure growth is 
dampened by the fact that the ongoing strong improvement in the educational structure of the 
Finnish population will mitigate the effects of low fertility on the total wage bill. Since part 
of the future pensions are financed from the accrued capital funds, the corresponding pro-
jected contribution-rate increase (about 9 percentage points) is somewhat smaller than the 
increase in expenditures (about 14 percentage points) in the long term. This expected in-
crease in the contribution rate was one of the main reasons for the pension reform.  
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Figure 1. Projections of age ratio and private sector
pension expenditures before the reform
 

Age ratio: 65+ / 15-64 years
Expenditures: Pension expenditures as a per cent of the corresponding wage bill.

ETLA

Expenditures (left-hand scale)

Age ratio (rigth-hand scale)

 
 
4.2 Simulation results in the case of the expected demographic scenario 
 
We simulated the effects of the pension reform by using the model described in Section 3. 
The model provides us with results concerning macroeconomic and pension system vari-
ables, as well as the relative positions of different birth cohorts and educational groups. 
The underlying population projection was produced by Statistics Finland (2001). 
 
Numerical analysis and the interpretation of the simulation results require some grouping 
of the elements of the reform described above. In our analysis, the reform is divided into 
four parts, as follows: 

Part I: Changes in accrual rates, moving from the current model to the “career 
model”, and the changes in indexation.  

Part II: Longevity adjustment of pension benefits.  
Part III: All effects of the reform that come in the form of postponed retirement, ei-

ther due to the limited eligibility to and abolishment of some early pension schemes and 
due to the assumed incentive effects of the other parts of the reform.  

Part IV: Temporary increase in funding in 2003 – 2013 and prefunding of the ex-
cess contributions of the employees older than 52 years.  
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Table 1.  Macroeconomic effects of the pension reform, percent 

Part I Employ-
ment 

Private 
production 

Investment Priv. con-
sumption 

Wage rate Consumer 
prices 

Terms  
of trade 

2005 0.07 0.04 0.06 0.70 0.17 0.09 0.13 
2010 0.04 0.03 -0.11 0.62 0.19 0.11 0.15 
2020 -0.07 -0.09 -0.21 0.30 -0.30 0.08 0.12 
2030 -0.14 -0.15 -0.15 0.00 -0.55 0.04 0.06 
2040 -0.06 -0.11 -0.10 -0.16 -0.51 0.02 0.03 
2050 0.06 -0.02 -0.04 -0.24 -0.52 -0.04 -0.06 

        

Part II Employ-
ment 

Private 
production 

Investment Priv. con-
sumption 

Wage rate Consumer 
prices 

Terms  
of trade 

2005 0.04 0.02 -0.12 -0.44 -0.16 -0.07 -0.11 
2010 0.01 -0.02 -0.07 -0.47 -0.16 -0.09 -0.13 
2020 -0.01 -0.03 0.01 -0.47 0.05 -0.10 -0.14 
2030 0.02 0.01 0.08 -0.37 0.41 -0.09 -0.12 
2040 0.01 0.03 0.14 -0.21 0.80 -0.06 -0.08 
2050 0.02 0.07 0.19 0.04 1.24 -0.01 -0.02 

        

Part III Employ-
ment 

Private 
production 

Investment Priv. con-
sumption 

Wage rate Consumer 
prices 

Terms  
of trade 

2005 0.19 0.09 2.24 2.25 0.82 0.29 0.41 
2010 1.86 1.40 3.22 2.58 0.11 0.05 0.08 
2020 4.66 3.80 4.68 3.41 -1.51 -0.61 -0.87 
2030 4.17 4.25 4.38 3.48 -1.05 -0.72 -1.03 
2040 4.36 4.60 4.66 3.66 -1.23 -0.85 -1.21 
2050 4.67 4.99 4.81 3.79 -1.44 -0.99 -1.41 

        

Part IV Employ-
ment 

Private 
production 

Investment Priv. con-
sumption 

Wage rate Consumer 
prices 

Terms  
of trade 

2005 -0.05 -0.02 -0.13 -0.76 -0.53 -0.02 -0.04 
2010 -0.04 -0.04 -0.02 -0.68 -0.50 -0.05 -0.07 
2020 0.03 0.02 0.07 -0.30 -0.17 -0.06 -0.08 
2030 0.02 0.03 0.08 -0.05 0.04 -0.04 -0.05 
2040 0.02 0.05 0.08 0.17 0.18 -0.01 -0.02 
2050 0.00 0.04 0.05 0.31 0.26 0.02 0.03 

        

Parts  
I-IV 

Employ-
ment 

Private 
production 

Investment Priv. con-
sumption 

Wage rate Consumer 
prices 

Terms  
of trade 

2005 0.26 0.13 2.05 1.75 0.30 0.28 0.40 
2010 1.87 1.36 3.02 2.05 -0.37 0.02 0.03 
2020 4.61 3.70 4.56 2.93 -1.93 -0.68 -0.97 
2030 4.07 4.14 4.39 3.05 -1.15 -0.80 -1.14 
2040 4.32 4.57 4.79 3.45 -0.75 -0.90 -1.28 
2050 4.75 5.07 5.01 3.89 -0.46 -1.02 -1.46 

 
The years in the table refer to the first year of a five-year period, e.g., 2000 means the average for the years 
2000-2004. The results in Part I describe the percent changes from the levels under the old system, and in 
Part II – Part IV the changes from the previous part, e.g., Part II is implemented after Part I and the table de-
scribes the difference. The results add up, with rounding, to the total effect in Parts I-IV. 
 
 
The macroeconomic outcomes of the reform are described in Table 1 as percent changes. 
Higher retirement age dominates the results. Employment, production and investment in-
crease by about 5 percent and private consumption by almost 4 percent during the next 50 
years. This supply driven expansion of the economy increases exports, but since export 
demand is price-elastic, the terms of trade must deteriorate somewhat. A closer look at the 
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result in stages shows minor effects from parts I and II, both generated mainly by the tim-
ing of consumption. In part I, smoothing consumption over time requires higher spending 
by elderly households. In contrast, the need for higher saving is evident in Part II of the 
reform, which generates lower future pensions due to the longevity adjustment. The addi-
tional funding in part IV shift reserves into the future, which can be observed by looking at 
the time paths of wages and consumption.  
 
Table 2.   The effects of the reform on pension variables 

Part I 
Expenditures/ 
wage bill, % 

Contributions/ 
wage bill , % 

Funded amount / 
wage bill, % 

2005 0.0 0.1 0.0 
2010 0.4 0.4 0.2 
2020 1.9 1.7 0.3 
2030 2.4 2.3 0.2 
2040 1.8 1.9 -0.5 
2050 1.4 1.4 -1.0 

Part II    
2005 0.0 0.0 0.0 
2010 -0.1 -0.1 0.2 
2020 -0.6 -0.6 0.1 
2030 -1.5 -1.4 -0.4 
2040 -2.2 -2.1 -0.8 
2050 -3.1 -3.0 -1.0 

Part III    
2005 -0.8 -1.3 0.0 
2010 -1.9 -2.3 -4.1 
2020 -3.4 -3.5 -12.2 
2030 -2.4 -2.1 -14.9 
2040 -2.2 -2.0 -15.0 
2050 -2.3 -2.1 -15.9 

Part IV    
2005 0.05 1.25 0.00 
2010 0.00 0.96 7.00 
2020 -0.11 0.13 14.07 
2030 -0.11 -0.23 17.64 
2040 -0.05 -0.41 18.21 
2050 0.02 -0.43 17.30 

Parts I-IV    
2005 -0.8 0.1 0.0 
2010 -1.7 -1.1 3.2 
2020 -2.2 -2.3 2.2 
2030 -1.7 -1.6 2.5 
2040 -2.6 -2.7 2.0 
2050 -3.9 -4.0 -0.5 

 
The years in the table refer to the first year of a five-year period, e.g., 2000 means the average for the years 
2000-2004 except for the funded amount which describes the situation at the beginning of the first year. The 
results in Part I describe the percentage point changes from the levels under the old system, and in Part II – 
Part IV the changes from the previous part, e.g., Part II is implemented after Part I and the table describes the 
difference. The results add up, with rounding, to the total effect in Parts I-IV. 
 
 
The effect of the reform on pension expenditures, contributions and the prefunded amount is 
depicted in Table 2. The next few decades are dominated by a reduction in expenditures and 
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an increase in the wage bill, both due to postponed retirement. After that the expenditures are 
restrained mainly by the longevity adjustment. Contribution rates deviate from the expendi-
ture numbers mainly due to additional prefunding. It has been agreed earlier that the future 
increases in the contribution rate will be split evenly between the labour market parties.  
 
The small overall changes in the prefunding rate hide two opposite effects. The higher re-
tirement age reduces the funding rate, because the additional labour supplied occurs mostly 
during the last years of working life, when prefunding is no longer applied. This loss in 
prefunding is balanced by the agreed additional prefunding described in Part IV. 
 
Table 3 presents the changes in the actuarity ratio resulting from the different parts of the 
reform. Actuarity ratio measures the gains and losses of various generations by changes in 
lifetime pension benefits and contributions. The effects are calculated for three educational 
groups. Future generations and the youngest current workers mainly lose from Part I of the 
reform. Higher accruals mean higher pensions but also higher contributions. Part I means 
expanding a mostly pay-as-you-go system, and the gain of the initial winners is paid by 
future cohorts. Currently working generations, excluding the youngest, are the winners. 
Those already retired are affected only due to changes in prices.  
 
There are differences between educational groups. The cohorts with only basic schooling 
retire earlier than other groups, and thus benefit less from the higher accrual rates for those 
older than 52 and 62 years. They are hit hardest by the new timing of the index change: the 
20 – 80 index takes effect immediately after retirement instead of at the age of 65 as in the 
current system. The index timing effect is smaller for better educated groups, who retire 
later and thus also benefit from the higher accrual rates. In the long term people with a me-
dium-level education lose the most. We have assumed that they have longer work relations 
than those with only basic education, and, on average, relatively high earnings in later 
stages of their careers. They lose, relatively speaking, since their income affects the pen-
sion more evenly during the whole career. People with high education will also suffer from 
this feature in relative terms, but they will benefit more from the higher accrual rates be-
cause, on average, they have the highest effective retirement age.  
 
The effects of the longevity adjustment are rather clear-cut. Current working cohorts, 
whose pensions will be cut by the adjustment, lose because they don’t have time to benefit 
from the decline in contributions in the long run. The losses are largest for those born in 
the 1960s, 1970s and 1980s. Generations born after the year 2010 will benefit from this 
part of the reform. Their pensions will be smaller but the decline in contributions more 
than compensates for this.  
 
The actuarity losses due to part III of the reform are larger for those with only basic 
schooling, because we assume that their retirement is postponed more than that of other 
groups. This assumption was made because the less educated typically used more of the 
early retirement routes which were abolished or restricted. The highest education group is 
assumed to postpone retirement the least. The cohorts born in 1950s and 1960s who have 
acquired a medium level education seem also to be hit hard from the postponement effect. 
This is due to the assumption of the timing of postponement.  
 
Part IV hurts those who pay contributions when funding is increased and benefits those 
who pay contributions during the 2030s. The effects are, however, small.  
 
Looking at the overall actuarity effects we note that the winners are old workers especially 
with high educations, and also future workers. The losers are current workers with only a 
basic or medium-level education.  
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Table 3:  Actuarity rate effects from the pension reform, by cohort and educa-
tional group 

Birth year of cohort 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 

Part I           

basic schooling  0.3 2.7 8.4 1.2 -3.3 -1.2 -0.9 -0.3 0.2 0.3 

medium level  0.4 6.2 6.6 -0.9 -4.6 -2.9 -2.4 -1.8 -1.4 -1.3 

high education 0.6 11.2 9.3 4.2 -0.3 -0.1 0.2 0.6 0.9 0.9 

weighted 0.4 6.0 7.6 1.0 -2.8 -1.5 -1.1 -0.6 -0.2 -0.2 

Part II     

basic schooling  -0.2 -2.1 -4.7 -5.2 -4.6 -3.8 -1.4 0.5 1.5 2.0 

medium level  -0.1 -2.1 -4.6 -4.9 -4.5 -3.7 -1.5 0.2 1.1 1.5 

high education -0.1 -2.0 -4.2 -4.7 -4.3 -3.6 -1.6 -0.1 0.6 0.9 

weighted -0.1 -2.1 -4.5 -4.9 -4.4 -3.7 -1.5 0.1 0.9 1.2 

Part III     

basic schooling  -0.4 -4.2 -6.4 -3.8 -1.3 -0.7 -1.5 -2.3 -2.3 -2.4 

medium level  -0.4 -3.5 -5.2 -3.1 -1.0 -0.4 -1.2 -1.9 -2.0 -2.0 

high education -0.2 -1.3 -0.5 1.6 3.0 3.0 1.9 1.5 1.4 1.3 

weighted -0.4 -3.3 -4.2 -1.7 0.6 1.2 0.3 -0.3 -0.3 -0.4 

Parts IV     

basic schooling  -0.3 -1.6 -2.2 -1.3 -0.4 0.7 1.2 1.2 1.1 1.0 

medium level  -0.3 -2.0 -2.1 -1.1 -0.3 0.7 1.2 1.2 1.0 0.9 

high education -0.2 -2.3 -1.8 -1.0 -0.2 0.9 1.1 1.1 1.0 0.9 

weighted -0.3 -1.9 -2.0 -1.1 -0.3 0.8 1.2 1.1 1.0 0.9 

Parts I-IV     

basic schooling  -0.5 -5.1 -4.9 -9.1 -9.7 -5.0 -2.6 -0.8 0.5 0.8 

medium level  -0.4 -1.4 -5.2 -10.0 -10.4 -6.3 -4.0 -2.4 -1.2 -0.9 

high education 0.1 5.5 2.8 0.2 -1.7 0.2 1.7 3.0 3.9 3.9 

weighted -0.4 -1.3 -3.2 -6.7 -6.9 -3.2 -1.1 0.3 1.4 1.5 
 
The years in the table refer to the first year of a five-year period, e.g., 2000 means the average for the years 
2000-2004. The results in Part I describe the percent changes from the levels under the old system, and in 
Part II – Part IV the changes from the previous part, e.g., Part II is implemented after Part I and the table de-
scribes the difference. The results add up, with rounding, to the total effect in Parts I-IV. 
 
 
The wage and price changes may have important welfare consequences over and above the 
changes in the actuarity rates. Specifically, postponing retirement increases labour supply 
and reduces consumer prices, increasing the purchasing power of income and savings, and 
resulting in sizeable increases in welfare. On the other hand, the overall effects of the re-
form on lifetime consumption are much smaller than on contributions to and benefits from 
the pension system. The measure does not consider the loss of welfare due to reduced lei-
sure. Note also that risk aspects are missing from the winner-loser analysis, because the 
current model does not include risks and uncertainties.  
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5.  Demographic risks 
 
The analysis above is based on one “official” demographic projection, made by Statistic 
Finland (2001).  Such a projection is a summary of knowledge of past trends and likely 
future developments. Given that the predictive value of our current knowledge decreases 
rapidly as we look further into the future, a characterization of the increasing uncertainty is 
needed. This is provided by stochastic population forecasts, which are particularly useful in 
informing the users about the possibility of future developments that are not foremost in 
the minds of policy planners1. Thus, to get a wider perspective on how the pension reform 
will cope with different demographic outcomes, we resort to stochastic simulations of the 
future Finnish population (Alho, 2002). This is important especially as the reform includes 
longevity adjustment, an element which reacts directly to a specific feature of the future 
demographic development. 
 
The following scatter plots describe the pension situation in Finland for the years 2030 and 
2050. Each of the dots represents one population path. A model solution for some of the 
300 population paths could not be obtained, and thus there are 284 dots for the old system 
and 295 for the new. The replacement rate is measured here by the ratio of average pension 
income of 65 – 69 year-old persons, with a medium-level education, to the average wage 
income of 20 - 59 year-old persons with the same education level. The average pension 
income combines pensions that may have started as disability pensions for some young or 
middle-aged persons and then changed to old-age pensions, and pensions that have started 
directly as old-age pensions for those at eligible ages. Thus, the replacement rate here does 
not describe the pension of a full-career worker relative to his last or average wage income. 
 

                                                 
1  A recent set of stochastic population forecasts, together with a description of the method used to com-
pute the forecasts for 18 European countries is available at http://www.stat.fi/tup/euupe/. 
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The upper part of Figure 2 describes the outcomes under the old system. There is a nega-
tive correlation between replacement and contribution rates across different population 
paths. The reason for this is that high contribution rates occur when the labour force is 
small. This raises real wages, but pensions increase less because they are only partially in-
dexed to wages. Another observation is that contribution rates vary more than replacement 
rates, which is not surprising in a defined-benefit system. 
 
The lower part of Figure 2 describes the outcomes under the reform effective as of January 
1, 2005. The negative correlation between replacement and contribution rates becomes 
steeper. Contributions vary less because of the longevity adjustment of benefits and the 
postponement of the retirement age. Replacement rates vary more also because of the lon-
gevity adjustment and in addition because of changes in indexation, especially the timing 
of the change in the relative weights of wages and prices in the index. For these same rea-
sons the correlation between replacement and contribution rates has also become looser. 
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Figure 3 concentrates on the effects of the reform. If, in the upper part, the dot is above the 
diagonal, then the replacement rate in that population path is higher after the reform than it 
would have been without the reform. This usually seems to be the case in 2030: the reform 
increases replacement rates. The lower part shows that the reform decreases the contribu-
tion rates (all the dots are below the diagonal), and the reduction is bigger the higher the 
rate would have been without the reform. In 2050 the situation is different for replacement 
rates; in almost 40 % of population paths the replacement rate declines. The contribution 
rate is smaller in all cases. Thus the reform clearly shifts risks to pensioners, even though 
in most cases it increases replacement rates besides decreasing contribution rates. This 
rather favourable outcome is, to a large extent, a consequence of the assumed increase in 
the effective retirement age.  
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Figure 4 shows how the reform jointly affects the contribution and replacement rates. In 
2030 the outcomes are mostly beneficial: contribution rates decline, whereas replacement 
rates increase or do not fall significantly. In 2050 the overall image is still favourable but 
replacement rates fall more and more often. Large decreases in contribution rates are diffi-
cult to achieve without decreases in replacement rates, even though the retirement age in-
creases. 
 
 
6.  Concluding remarks  
 
We have analysed the Finnish private sector pension reform that took effect on January 1, 
2005. The main elements of this wide reform package are i) moving from individual em-
ployment contracts to a career model in calculating pension rights, with changes in accrual 
rates and indexation rules, and abolishment of the benefit ceiling, ii) longevity adjustment 
of benefits for those reaching the age of 62 in 2010 and after, iii) choice of retirement for 
old-age pension between ages 62 – 68, changes in early retirement eligibility limits, and 
other measures aiming at postponing retirement, iv) changes in prefunding, and v) accrual 
of benefit rights for some non-salary income. Our analysis considers the first four elements 
of the reform. 
  
The reform appears successful in many respects. It simplifies the private sector pension 
system and makes it a model that other pension systems in Finland will converge to. It 
curbs the increase in contribution rate without endangering the adequacy of replacement 
rates. The increase in labour supply due to a higher retirement age will have additional 
beneficial welfare effects outside the pension system. According to our analysis, the new 
system responds well also to uncertain future demographics. In population paths where the 
contribution rates under the old system would increase the most from the current level, the 
reform curb these increases the most. 
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Despite this apparent success of the reform, there remains a serious doubt of its adequacy 
(see also Börsch-Supan, 2005). Contribution rates are still expected to rise by several per-
centage points, even though the retirement age is assumed to increase. And this assumption 
may be a poor forecast. Although the reform encourages postponing retirement, other fac-
tors such as increasing wealth may well prove more influential. If the effective retirement 
age rises less than assumed, the contribution base – the wage bill – will also grow less, and 
contribution rates must increase more to meet the benefit bill, or the benefits must be cut.  
 
One obvious, but in practise quite complicated, extension to the analysis would be adding 
retirement decisions to the model. Another interesting aspect would be to analyse the sus-
tainability of the reformed pension system given stochastic variation in some main eco-
nomic factors, such as labour productivity and the yield of the pension funds.  
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Appendix: FOG Model 
 
FOG is an Auerbach-Kotlikoff-type, perfect foresight numerical overlapping generations 
model. There are five sectors: households, enterprises, a government, a pension fund and a 
foreign sector. The labour, goods and capital markets are competitive and prices balance 
supply and demand period-by-period. There is no money or inflation in the model. House-
holds and firms are forward-looking decision-makers. 
 
The model is adjusted to imitate the Finnish economy by a process of calibration. First, 
parameters for household behaviour (e.g. preference for leisure) and production technology 
(e.g., substitutability of capital and labour) are extracted from the economic literature and 
used to generate numerical versions of those model equations, describing the dynamics of 
the economy. The current and future household cohorts are then aggregated using popula-
tion statistics and forecasts. Finally, the model is scaled so that it produces macroeco-
nomic, public sector and household statistics for recent years.  
 
 
Household behaviour  
 
Households maximise the utility from consumption and leisure in different periods and the 
bequest that they give. The life-cycle plan for a household starting its work life at time 

1=t  is the solution to the following maximisation problem subject to the periodic utility 
function (2), lifetime budget constraint (3) as well as the determination of gross labour in-
comes (4), pensions Zg , and the discount factor (5):  
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Households consider the possibility of early death by discounting future consumption and 
incomes by a factor that includes both the interest rate and the age-specific survival prob-
ability. The variable tc  describes consumption, C

tp  its price, tl  is leisure, and of the con-
stant parameters γ  is the elasticity of intertemporal substitution, δ  is the rate of time 
preference and ρ  is the elasticity of substitution between consumption and leisure. 
Households receive a bequest iB  at the age of i  and give a bequest TB  before dying. The 
parameterµ  determines the strength of the joy-of-giving bequest motive. The aggregate 
amount of the generation specific transfers tS  is determined to balance the revenues and 
expenditures of the central government. A life-cycle plan is made at the age of 20, and 
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people plan to retire at the age of 1+wT . The budget constraint (3) says that discounted 
lifetime wage income and pension income equals discounted consumption expenditure. 
The term 

0

max
,t il gives the exogenous share of people in cohort born at 0t  in age i that have 

not retired yet. The terms wτ  and Cτ are income tax and value added tax parameters. We 
have excluded the capital income taxes form this presentation to simplify the expressions.  
 
The pension system after the reform  
 
The pensions can be thought of consisting of both disability pensions and old-age pensions. 
The pension income for each cohort depends on pensions that have started at different 
ages. 

0 ,
r
t iz  denotes a pension that cohort born at 0t receives at age j and has first received at 

age r. 
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In the new system the length of employment contract periods does not affect the pension at 
all. The pension rights accrue in each work period. In addition, if, due to disability, the last 
working age is r-1, the pensioner will get compensation for lost future accruals. 
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The accruals in different periods are indexed to other periods by  
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Thus the first pension is 
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After receiving the disability pension for five years there is a one-time level increase m in 
the pension. This increase is 21 % for a person aged 26 or less, and smaller for older per-
sons, so that those aged 56 or more get no increase. 
 
(12) 
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where i > r. 
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The actual equations of the simulation model are the first-order conditions derived from 
the optimisation problem.  
 
 
Longevity adjustment 
 
The pensions are adjusted for increasing life expectancy simply by taking into account the 
increasing longevity in the value of the annuity. The adjustment coefficient is a ratio of two 
present values of a unit pension, calculated at two different periods. The present value of a 
unit pension, which begins in period v and is calculated forward from age 62 (inside period 
9), is as follows.  
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The present value of a unit pension is a discounted sum of terms generated during various 
retirement years. The terms have three parts. The first is the discounting factor in which the 
discount rate is ar . The second describes longevity. The first subscript of the S terms, v-1, 
demonstrates that life expectancy is evaluated using information available in the first pe-
riod v, i.e., the observations from period v-1.  
 
The longevity adjustment coefficient v

vE 0 is a ratio of two a numbers as follows. 
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Correspondingly, the pension of a person becoming 65 years old during period v is:  
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Decision problem of the firms 
 
Firms choose the optimal amount of investment and use of labour to maximise the price of 
their shares. The market value of the firm is determined as a discounted sum of future divi-
dends. The problem can be presented as maximising in the beginning of period the divi-
dends distributed during the period plus the value of the firm at the end of the period, sub-
ject to the amount of initial capital stock, the cash-flow equation of the firm, the CES pro-
duction function, the accumulation condition of the capital stock, the determination of the 
firm's debt and the investment adjustment costs. Three of the four first-order conditions of 
the constrained optimisation are used as model equations, the fourth being the transversal-
ity condition. 
 
Markets  
 
The model includes four markets, which clear every period. In the labour market, firms 
demand labour according to the marginal productivity of labour rule. Households' aggre-
gate labour supply is divided between public and private employment. The wage rate is 
determined by equating supply and demand in the labour market.  
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Firms are sole suppliers in the market for the domestic good. The product is used by other 
firms as part of the composite intermediate and investment goods, by households as part of 
the composite consumption good and by foreign agents. The demand of domestic agents 
and the prices of the composite goods are determined by a cost minimising procedure. 
Domestic demand for the fixed-price imported good is also determined by minimising the 
costs of the composite goods. The perfectly elastic supply adjusts to demand in this market. 
The fourth market is the capital market, in which saving and investment are balanced by 
the domestic interest rate. We use in the simulations a model version in which the interest 
rate is set equal to the rate in international capital markets. In this case total saving is the 
sum of domestic saving and foreign portfolio investments.  
 
The presentation above describes only the relevant parts of the model. The actual model 
includes, e.g., a government with an intertemporal budget constraint, and trade and capital 
flows with the rest of the world.  
 
Actuarity ratio  
 
As an intergenerational measure of the connection between benefits and contributions we 
define the following. The actuarity ratio is the ratio of a cohort’s discounted benefits from 
the pension system to its discounted sum of payments to the pension system. The benefits 
include old-age pensions, denoted by z, and, combined into Zs , disability and unemploy-
ment pensions and all other pensions from the earnings-related pension system.  
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