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The aging of the population affects most European economies and challenges the sustainability of 

public funding in many of them. Aging constitutes a twin problem for the economy, as taking care of 

the growing elderly population ties up more labour in the care sectors while at the same time 

crowding out other service and manufacturing sectors. The problem is most visible in countries, 

where these services are publicly provided and funded, such as the Nordic countries, where aging 

translates into increasing tax burdens shouldered by the progressively smaller working age cohorts. 

Thus, while the provision of universally available health care is very much at the heart of the Nordic 

welfare state, the uncertainties of the benefits of the welfare state of the future combined with the 

present-day certainties of having to face the bill may be undermining the legitimacy of the Nordic 

model in the eyes of younger generations. The alternative would be a more market-driven provision 

of welfare services. Whether and how this would beneficial has not been studied. In the current 

study, we consider the economics of these inter-generational issues. In particular, we model the 

inter-generational distribution of the benefits of public health and social care provision and the tax 

burden of its financing, and the role a choice between public and private welfare services may take 

in the future.  

 

1. Introduction 

The aging of the population affects most European economies and challenges the sustainability of 

public funding in many of them. Aging constitutes a twin problem for the economy, as taking care of 

the growing elderly population ties up more labour in the care sectors while at the same time 

crowding out other service and manufacturing sectors. The problem is most visible in countries, 

where these services are publicly provided and funded, such as the Nordic countries, where aging 

translates into increasing tax burdens shouldered by the progressively smaller working age cohorts. 

Our study concentrates on Finland, where a comprehensive reform of the public health and social 

care sectors is in progress, and where an evaluation of the pension system is also due in a few years. 

The methodological points of the paper, however, are not limited to Finnish institutions. Our primary 

findings concern the implications of inter-generational effects of welfare sector reforms, but our 

approach has important macroeconomic implications beyond the welfare sectors that may well have 

been overlooked in the policy debate. 

In the background, we have studied the effects of aging on the pension system, both from the point 

of view of accrual of pension rights, and the financing of pensions, where Finland provides a rare 

example of a partially funded pension system. In the system, aging affects the ratio of funding and 

pay-as-you go, raising concerns for increased contributions to the system. We integrate a detailed 



modelling of the budgets of the pension funds in our AGE-model, which we use to study the 

implications of potential pension reforms, which may well have inter-generational welfare effects.  

The Finnish reform introduces a huge research and policy evaluation agenda: while even in the 

future, the health care and social service sectors are to receive most of their funding from the public 

coffers, the allocation of the funding is to be based much more rigorously than previously on 

objective criteria, reflecting extensive register data on the costs, effectiveness and equitability of the 

provision of these services in different age cohorts. These data are also to form a basis for the 

estimation of future resource – personnel and funding – requirements, as well as the sustainability 

of the regional, public finances. In Finland, the National Institute of Health and Welfare is tasked 

with collecting most of these data and with monitoring the reformed health care and social service 

systems. The coverage of the data is unique, encompassing and linking data on individuals’ health 

and financial records, as well as costs of service providers and administration, and also income 

transfers between the different agents. This paper uses the data to calibrate demand for health care 

services as an outcome of welfare maximization and public and private health and social care 

provision in a dynamic CGE model of Finland. The paper also uses data from household income and 

consumption surveys to allocate income and consumption spending as well as direct taxes and tax-

like expenditures to age cohorts. We also cover the pension system in detail, allowing for different 

types of pensions, using data from pension registers. Our approach can be easily incorporated in any 

CGE model that allows for some modularity particularly in the treatment of household demands. 

Our approach produces several new insights into the implications of an aging population on the care 

sectors and public finances. Projecting the demand for social and health care services on the basis of 

population forecasts alone, we find that, by 2040, the Finnish population would need about a third 

more care services than it does at the moment. The central innovation of the study is to incorporate 

this projection in a CGE model with endogenous decisions made by households on the demand for 

care services. This is accomplished by calibrating public service provision in households’ utility 

functions. This calibration is made possible by our register data and opens up several research 

questions. First, we can interpret the effects of aging in terms of utility: Aging constitutes a 

deterioration in the utility of the households that necessitates a compensating increase in the 

demand of care services to maintain the current level of utility. Second, our methodology provides a 

way of measuring the evolution of generational equality . Thirdly, we can study the implications of 

aging on the sustainability of the pension system and evaluate potential pension reforms and their 

inter-generational welfare effects. Finally, we can easily estimate the marginal cost of funds for 

public care provision, including pensions. The integrated model also shows the resource costs of 

service provision in terms of potential growth.  

The rest of the paper is organised as follows: The second section describes the theoretical extensions 

of the paper. We show how the provision of public health and social care are introduced in a CGE 

model as, first, consumer’s choice of demand for care and, second, a choice between privately and 

publicly provided care. The extension allows us to offer an economic interpretation to the effects of 

aging and to analyse the reform in terms of efficiency and welfare. The section also with the various 

data sources. THL collect register data on health care and social services at the level of individuals and 

service providers. These registers cover the whole population and enable easy aggregation for 

different purposes, enabling us to project the effects of demography on the demand for services. 

These projections feed into the CGE model which is then used to analyse the effects of the reform 

from the points of view of welfare, regional growth and fiscal sustainability. Finally, we describe the 

use from household surveys and registers that form the basis for the generational allocation of 

consumption, factor and other incomes, and taxes. Similarly, we use data on the pension system to 



cover the accrual of pension rights and the accumulation of pension funds. The Finnish pension system 

is a mix of pay-as-you go and funded systems and is therefore described in some detail 

The third section contains our illustrative policy experiments. Other than increasing the growth 

potential of the economy, the expected, increasing fiscal burden of aging can basically be met either 

by increasing its funding, cutting expenditures, or by increasing the public health service sectors 

efficiency. We focus on the first two here.  

We consider 1) a uniform cut on free health service provision; 2) a uniform increase in payroll taxes. 

It is celar that the distributional effects of these policies may be very different, yet both are here 

intended to improve public finances by about 1 billion euros. The final section concludes and offers 

some suggestions for further research.  

  



2. The FINAGE model 

 

The main tools in our study are the FINAGE model of the Finnish economy and the CHESS model of 

the Finnish health and social care provision. FINAGE is a derivative of the Monash (VU) model. The 

model and its precursors have been used to evaluate the effects regional policy reforms and to 

evaluate regional labour demand and education policies. In this study, we extend the model by 

including the provision of public health and social care in the households’ utility function, following 

Honkatukia, Dixon and Rimmer (2011). A new approach here is treating the government-provided, 

free services as imperfect substitutes for market-provided services.  

For the purposes of the current study, we aggregate the model to be compatible with household 

consumption data from Finnish household surveys at CPA 12 level of commodities. Industries are 

aggregated at a corresponding level, for which we have data on the income shares of different 

household types. Population is covered by age, and each cohort a neoclassical utility maximizer. 

 

FINAGE covers the provision of health services by cohort. Formally, we model household demands as 

consisting of demand for ordinary goods  𝑋𝑁𝐻 and care services  𝑋𝐻, which, in turn, consist of private and 

government-provided services (to accommodate the fact that households actually do purchase some services 

from the private sector already. We assume that the private and government-provided public services are 

imperfect substitutes, and it is this assumption that makes it possible for the government to influence the 

demand for the public service by setting a tax or price on its use. Finally, we model the fact that the public 

services are practically free for the consumer by assuming reimbursement by the government 

Maximize   𝑈  
𝑋𝐻

𝐴𝐻
,𝑋𝑁𝐻   

subject to   𝑋𝐻 = 𝐶𝐸𝑆 𝑋𝑃𝑟 𝑖𝑣𝐻 ,𝑋𝐺𝑜𝑣𝐻   

and   𝑌 = 𝑃𝑃𝑟 𝑖𝑣𝐻𝑋𝑃𝑟 𝑖𝑣𝐻 + 𝑃𝐺𝑜𝑣𝐻𝑋𝐺𝑜𝑣𝐻 + 𝑃𝑁𝐻𝑋𝑁𝐻 − 𝐺𝑜𝑣𝑂𝑢𝑡𝑙𝑎𝑦𝐻 + 𝑅𝑒 𝑓 𝑢𝑛𝑑 

where 

𝑃𝑃𝑟 𝑖𝑣𝐻 = 𝑃𝐻 ,        𝐺𝑜𝑣𝑂𝑢𝑡𝑙𝑎𝑦𝐻 = 𝑃𝐻𝑋𝐺𝑜𝑣𝐻  

𝑃𝐺𝑜𝑣𝐻 = 𝑃𝐻 ∗ 𝑇𝐺𝑜𝑣𝐻    𝑅𝑒 𝑓 𝑢𝑛𝑑 = 𝑃𝐺𝑜𝑣𝐻𝑋𝐺𝑜𝑣𝐻
 

 

 

  

A spending cut reduces the “gift” from the government, causing the consumer to compensate by 

increasing the demand for private health services. However, she has less purchasing power for doing 

that as the government also cuts the refund.  

To calibrate the provision of health services we use the register-based data from the CHESS model. 

This model  (Centre of Health Economics and Social Sciences within the NIHW) is an off-spring of the 

EU aging working group projections and is used for determining the baseline growth of social and 

health care volumes in connection with the assessment of fiscal sustainability. It has recently been 

extended to cover the health and social care sectors not only at the national level, but also at the 

regional level. The model is utilizing the detailed, region, age and gender-specific register data on the 



prevalence of treatments and care over the entire Finnish population. While the model does not 

optimize the provision of health services, it does give a good first guess on how the aging of the 

population will change public expenditure on health care and social services. The model can also shed 

light on the possible effects of reforms via productivity gains in different parts of the country. In this 

study, we use the model’s prediction as the baseline for care demand by the households.  

It is conceivable that the effects of policies differ by cohort. It is difficult to summarise these effects, 

and here, we use a simple welfare index to measure the effects of the policies on overall welfare while 

at the same time accounting for the effects on regional differences. The index is simply  

 

Where U denotes utility measured in terms of the consumption index above in each of the counties. 

By varying the weighing parameter, we can cover views on the relative importance of welfare effects 

from the utilitarian to  Rawlsian.  

 

Generational data 

 

FINAGE models households as consisting of one representative household for each yearly age-cohort. 

This household enjoys the whole variety of public services and income transfers accruing to that 

cohort and is the recipient of the cohort’s share of other incomes, as well as subject to the cohort’s 

taxes. The approach is based on household survey data in terms of consumption distribution but it 

also utilizes national transfer accounts. The system of National Accounts (SNA) provides information 

on aggregate economic resources but not on distribution among generations or age-groups. National 

Transfers Accounts (NTA) is a methodology and a framework for collecting, combining and analyzing 

cross-sections of intergenerational and life cycle reallocation variables that is consistent with the 

System of National Accounts (Lee and Mason, 2011).  

The essence of NTA is to estimate private as well as public consumption and labor income by age, 

and to calculate the difference of the two, called life-cycle deficit (LCD). NTA methodology uses 

micro-economic data to estimate age distributions of income and consumption. SNA data is used as 

aggregate control variables into which the National Transfer (flow) Accounts are calibrated (Mason, 

Lee, Tung, Lai, and Miller 2009).  The age profiles are estimated from individual or household surveys 

and administrative records. The age profiles are adjusted proportionately to match aggregate totals 

reported in SNA. Details of these procedures are described in United Nations (2013). 

 

Both SNA and NTA share the same basic economic concepts: the production in the economy is equal 

to total factor income, which further equals to total spending. NTA measures national, not domestic, 

values. Net national disposable income equals spending: 

income disposable nationalnet SSCCTTYY fgfgfgal =+++=+++ , (1) 

where labor income ( lY ) includes also net compensation of employees from the rest of the world, 

and asset income ( aY ) includes also property and entrepreneurial income from the rest of the 
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world. Net public transfers ( gT ) and net private transfers ( fT ) are net current transfers from the 

rest of the world. Consumption (C) includes both public (g) and private (f) consumption as well as net 

savings (S).  Aggregate net transfers, aggregate consumption and aggregate net savings in NTA are 

directly drawn from SNA. Two remaining aggregate variables, labor and asset income, are obtained 

after adjusting some SNA variables. The definitions and adjustments are discussed in more detail, e. 

g., in United Nations (2013).  

In NTA, the national aggregates in Equation (1) are allocated by age. By rearranging the terms, taking 

age into account and writing transfers in terms of gross flows, we can express the main equation of a 

NTA flow account by age: 

( ) ( ) ( ) ( ) ( ) ( ) ( )
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(2) 

In Equation (2), small case letters refer to age-specific components of the aggregate variables in 

Equation (1). Age at the end of a calendar year is denoted with x, c(x) is consumption (private and 

public) at age x, yl(x) is labor income, ya,g(x) and  ya,f(x) are net capital incomes, sg(x)and sf(x) are net 

savings in public and private sector respectively, )(xg

+ is received and )(xg

− given public transfers,  

)(xf

+  and )(xf

− are corresponding private transfer variables. 

The economic life cycle by age, as described in Equation (2), reflects many behavioral and non-

behavioral factors that influence the relationship between age, consumption and labor income. 

Average labor income at each age depends on hours worked, labor force participation, the age 

profile of wages and the many cultural, political, social, and economic factors that influence each of 

these elements of labor income. In a similar fashion, average consumption at each age is influenced 

by many forces such as historical events, preferences, prices (including interest rates), and political 

systems. 

At the aggregate level, the economic life cycle also reflects the population age structure. In young 

populations, the aggregate economic life cycle is dominated by a large life-cycle deficit and 

economic resource needs of the young. Over the course of the demographic transition, the 

population's age and the life-cycle deficit of the old become increasingly important. 

We have used two separate series of micro-economic survey datasets to estimate age-specific 

private consumption, earnings, capital income and public money transfers. The first dataset series is 

Household Budget Surveys (HSB) for 2012. The other one consists of large samples of annual Income 

Distribution Statistics (IDS). Both data are collected using several administrative registers and 

personal interviews. Data on the cross-section of earnings and public received and paid money 

transfers is available annually. Consumption data, for both private and publicly provided goods, is 

available only for selected years. The missing years have been interpolated. Please see the appendix 

for a more detailed description of this data). 

Private Consumption 

Using Household Budget Survey we allocate privates consumption to different cohorts. The statistics 

contain data describing households’ use of money for diverse purposes. Consumption expenditure is 



classified according to the international COICOP-HBS classification. The main consumption groups 

are: 1) food, 2) beverages and tobacco, 3) clothing and footwear, 4) housing and energy, 5) 

furnishings and household maintenance, 6) health, 7) transport, 8) communications, 9) recreation 

and culture, 10) education, 11) hotels, restaurants and cafes and 12) mmiscellaneous goods and 

services. There is also plenty of information about households' characteristics and their possession 

of durable goods, dwellings, liabilities and income.  

Public Consumption 

The main age-related public consumption items, i.e., items of individual public consumption, are 

education, health and social services. The latter include children’s daycare and long-term care of the 

elderly or the handicapped. The public service data is based on enrolment by age and unit 

production costs of different types of services.  

Disposable Income 

Income Distribution Statistics (IDS) describe income of households in detail: wage and salary income, 

entrepreneurial income of households, capital income and the income transfers received and paid 

by households. Disposable income, which is the key concept in these statistics, is formed from these 

income components. Data is also produced on the debts, housing, housing expenses, daycare 

charges and other matters that have a bearing on the subsistence of households. 

Income formation can be described as follows: factor income consists of labour income, 

entrepreneurial income and property income. Entrepreneurial income is partly taxed as capital 

income and partly as earned income. In NTA, one third of entrepreneurial income is assumed to 

include capital income. Capital income consists of interest income and dividends, imputed net rents 

of owner-occupied dwellings and other capital income (e.g. rental income and capital gains). 

Imputed net rents of owner-occupied dwellings in IDS are part of property income. In SNA, the rents 

are part of entrepreneurial income. 

When we add transfers received by household to factor income we get gross income. In this study, 

transfers received have been classified into seven sub-groups: pensions, income maintenance during 

illness, family policy transfers, unemployment security, other age-related transfers, other transfers, 

and inter-households' transfers received. In this age distribution context, child benefits and home 

care subsidies are allocated to the children. 

When deducting taxes and tax-like charges from gross income, we receive disposable income. This 

type of income consists of state taxes (from earned and capital income), municipal taxes, wealth and 

property taxes, social security and employment pension contributions, and inter-household transfers 

paid. Also, a full imputation system of corporation taxation has been applied, which means that double 

taxation of dividends was eliminated. Many untaxed income components e.g., capital gains, also 

became subject to taxation. 

 

Pension system 

 

Finally, we use register-based data about the pension system. Our aim here is two-fold: we want to 

capture the distributional effects of changes in the system, but we also want to study the implications 

on the accrual of pension rights, contributions to the pension funds and, ultimately, the sustainability 

of the pension system. 



Public pension expenditure represents more than half of the total volume of public transfers. Finnish 

statutory pensions are made up of partly - funded earnings-related pensions and tax-financed 

national pensions. The national pension guarantees a minimum income for pension recipients with 

no other pension income, or it supplements small earnings-related pensions. Private voluntary 

pensions play a relatively minor role in the total pension provision in Finland. Earnings-related 

pensions are defined - benefit in the sense that the size of the pension expenditure determines the 

contribution level and the need for other financing. 

Annual earnings from work or self-employment, and accrual rate determines the pension rights. The 

accrual rate is 1.5 % of earned income. Both pension rights and benefits are index linked, with 80-20 

weights on wages and consumer prices respectively during working years and 20-80 weights after 

retirement, irrespective of retirement age. The pension at the start of retirement is adjusted by life 

expectancy coefficient. It is a factor considering the increasing longevity on the capital value of the 

pension annuity. You can earn pension rights up to the age your insurance obligation ends, which is 

five years after your retirement age. Working longer you can earn higher pension.  

Retirement age depends on the year of birth. The earliest retirement age is currently 63 years and 9 

months. It increases three months per year to reach 65 in 2025. In 2027 retirement age starts to 

track the change in life expectancy. At present the insured is entitled to a normal old-age pension at 

the age of 63 year and 9 months, but he or she can continue to work up to the age of 68.  There is a 

0.4% monthly delay bonus to your accrued pension.  

Longevity adjustment 

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 t and is calculated forward from 

age 62, is as follows. 

The Finnish earnings-related part of the public pension scheme is partially funded with assets worth 

of double of the wage sum. Two thirds of these assets are owned by private-sector pension 

providers. Funds are invested both domestically and internationally in commercial assets. The state 

and local government pension schemes were originally based on a pure pay-as-you-go system but 

started funding pensions in late 1980’s in order to curb the increase in pension contributions. The 

aim of this fund is to gather assets so that the cost burden caused by the pensions of the post-war 

baby-boomers can be lessened in the years when the pension expenditure is at its highest. In this 

study we treat pension institutions as a single buffer stock fund, which has prefunded 25 % of its 

liabilities. 

 

Baseline 

 

The baseline projection for our study is based the most recent available register data on the 

different income transfers and health and social services. Finnish health, social care expenditures are 

almost entirely publicly funded. Currently, around 7 % relative to the GDP. Expenditures heavily 

dependent on age structure of population – in Finland, share of working-age population forecast to 

shrink into 2040s but the aged population is growing fast. Aging alone explains 26 percentage of the 

growth in care demand, while population growth only accounts for 6 percentage points in figure 1, 

depicting our baseline projection. Figure 2 shows also income transfers, and depicts how the GDP-

share of welfare related expenditures is expected to grow. 



 

Figure 1 

 

 

Figure 2 
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3. Scenarios 

We consider two policies. 

1) a uniform cut to the tune of 1 billion euros on free health service provision;  

2) a uniform increase in payroll taxes, delivering an extra 1 billion euro 

Both are timed to occur starting 2022, and we run the simulation until 2040. 

 

Scenario 1 

The effects of the cut in health services on the economy as a whole are illustrated with the help of 

GDP growth decompositions in figures 3 and 4. The policy in the scenario amounts to cutting 

household income by a billion, since households compensate for the loss of free health services by 

increasing their purchases from the very same market. Thus the demand side effect arise from the 

fall in domestic absorption; the resources of the economy are directed more towards export 

industries, but many domestic industries suffer and hence investment falls. Net exports, however, 

increase. Figure 4 shows the decomposition from the supply side. We assume perfectly competitive 

labour markets, where the loss of demand for labour-intensive services results in lower wages and 

lower employment, with corresponding effects on investment.   

Figure 5 shows welfare effects in terms of the welfare index described above. A simple average 

effect is given by the utilitarian curve and shows a fairly moderate loss from a significant cut in free 

services. But the Rawlsian curve, emphasizing the largest effects, show a markedly larger welfare 

loss. To see, which the most-exposed cohorts might be, we depict the effects on accrual of pension 

rights, labour supply, total consumption and the consumption of health services. Figure 6 shows the 

effects on the 50-year olds’ cohort. Total consumption is some 1.7 percent below baseline, but 

consumption of health services is only 1.3 per cent lower. Labour supply is slightly higher, but since 

employment and the wage bill are lower, pension accrual is also lower than in baseline. For 75-year-

olds, the results in figure 7 are slightly larger, with total consumption more than three per cent 

lower than in baseline. Again, health service consumption falls less, but clearly more markedly than 

for the 50-year olds. Figure 8 shows the effects for 85-year olds. For these households, consumption 

is 7 -8 per cent below baseline and demand for health services also falls by more than six per cent. 

After 85, the results are even starker, and explain the 20 per cent welfare loss in the Rawlsian curve 

above. Thus it is clear that the burden of the cuts would be borne by the oldest cohorts, were the 

provision of health services to be cut uniformly. 

Scenario 2 considers a hike in payroll taxes. The macro effects of this scenario are shown in figures 9 

and 10. The raised tax cuts labour demand, causing household income and thus consumption to fall. 

But this effect falls on working-age population rather than the youngest and oldest generations.  

Welfare effects are shown in figure 11. While negative, they are quite a bit smaller than in the case 

of the cut in public health services. Now, however, the largest effects accrue to the 50-year-olds in 

figure 11. The older cohorts, in figures 12 and 13 are affected mainly because nominal wages rise a 

little, raising the domestic price level, and the transfer incomes they depend on, while indexed to CPI 

and wages, respond to changes in prices sluggishly.   



Figure 3 

 

Figure 4 
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Figure 5 

 

Figure 6 
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Conclusions 

The ageing of the population is expected to build pressure on the sustainability of public finances in 

Finland. This paper has studied the macroeconomic and welfare effects of tentative policies aimed at 

improving the fiscal stance of the broad public sector (covering both social security and pension funds 

and the government sectors). We combine several register and survey data to cover households at 

the level of yearly cohorts, following transfer accounting. This allows us to demonstrate how very 

different, inter-generational distributional effects general spending cuts have from tax hikes, while 

also covering their also very different macroeconomic implications.  

 

References 

Antti Rehunen, Eeva Reissell, Juha Honkatukia, Maija Tiitu ja Markku Pekurinen (2016): Sosiaali- ja 

terveyspalvelujen tarpeen, käytön ja tuottamisen alueelliset muutokset ja tulevaisuuden vaihtoehdot. 

Valtioneuvoston selvitys- ja tutkimustoiminnan julkaisusarja 41/2016. (Alternative scenarios for the 

regional provision of social and health services. Prime Minister’s Office 41/2016). 

Lee R. ja A. Mason (ed.) (2011): Population Ageing and the Generational Economy – A Global 

Perspective, Edgar Elgar, Cheltenham. 

 

Honkatukia, J. (2019): The FINAGE/REFINAGE General Equilibrium Models of the 
Finnish Economy. In Honkatukia, Lehtomaa, Ruuskanen and Alimoff: (2019): ALTA 

Regional database. Prime Minister’s Office, 2019. 

 

Honkatukia, J. (ed.) (2011): Three takes on sustainability. Publications 58, VATT, Helsinki. 

Honkatukia, J., Dixon, P. and Rimmer, M. (2011): The Marginal Cost of Funds in the VATTAGE model 

of Finland: a back of the envelope justification of additional government revenue. Conference paper, 

14th Conference on Global Economic Modelling, Venice, Italy. 

United Nations (2013): National Transfers Accounts: Manual. Measuring and Analyzing the 

Generational Economy, Population Division, New York. 

 

 


