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In general the issue of long-term sustainability of public finances is assessed given current 
policy and behaviour. Future demographic pressure on public expenditure must then be met by 
either pre-funding, reductions in public welfare systems or tax increases. In this paper we explore 
a fourth strategy. By incorporating endogenous labour supply responses into the modelling 
framework, structural reforms (i.e. tax cuts) may be simulated in a more realistic way than in a 
purely static framework. In this way demographic pressure can be dealt with through structural 
reforms as well as through consolidation strategies. Our simulations suggest that, at least in the 
Swedish case, strategic tax cuts might serve as an important path to improved fiscal sustainability. 
This leads us to the conclusion that policies aimed at providing incentives should also be taken into 
consideration when analysing the long-term sustainability of public finances. 

 

1 Introduction 

In Sweden the proportion of older people in the population will rise appreciably in the next 
few decades. The growing number of people of non-working age compared to those of working age 
will put pressure on general government finances. The majority of developed countries have the 
same problem and the situation in Sweden is not more problematic than in other countries. In fact, 
our demographic situation is relatively favourable.1 Nonetheless this trend is already placing 
demands on economic policy. In order to retain well-developed, tax-funded welfare in the future, 
high net lending is required in the general government sector in the next few years while 
demographic pressure is still low. The Government has, as a pre-funding strategy, implemented a 
surplus target in the general government budget of 1 per cent of GDP on average over the business 
cycle. 

The basic idea is that high net lending today will bring about a more even distribution of the 
financial burden of care provision among different generations. A surplus in public finances today 
means that the large generations, who will need medical and health care in the future, contribute 
themselves to the financing of these services. Unless this occurs, either there will be a larger burden 
on future generations than on currently active generations or the quality and volume of medical and 
health care will have to be reduced. 

One way of easing the financial pressure from an ageing population would be to initiate 
measures that enhance labour supply. Stimulating a given small population of active ages to supply 
a larger amount of hours worked may facilitate the demographic transition. Different types of 
structural reforms may impact on labour supply and fiscal sustainability in various ways, but the 
scope of this paper is limited to the labour supply effects of tax changes. 

In this paper we present two scenarios illustrating how the demographic trend in Sweden 
may impact public finances. The estimates are based on alternative assumptions about the future 

————— 
* Swedish Ministry of Finance. 
1 European Commission (2006), United Nations (2004). 
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development of the labour supply. The purpose is to get some quantitative measure of how 
important labour enhancing measures might be compared to consolidating strategies. The idea is 
not to justify a loose fiscal policy in the short term by referring to future improvements in the 
labour market. It is rather the importance of incorporating labour supply dynamics into long-term 
projections that we want to emphasise. In particular, these effects should be considered when 
sustainability gaps are discussed. It might be unrealistic to claim that such gaps can be closed 
simply by raising taxes in accordance with the size of the gap. If labour supply is the least elastic, 
such a strategy will not be sufficient. 

Our results indicate that a permanently higher labour supply appreciably benefits both future 
welfare and public finances. Our two scenarios, both having the same short-term fiscal 
implications, result in quite different pictures of long-term sustainability. 

The remainder of this paper is organised as follows. Section 2 describes the factors that have 
been taken into consideration when choosing a method, as well as the study design. Our reference 
scenario is described in detail in Section 3, and in Section 4 it is compared to the employment 
scenario. Section 5 contains our conclusions. 

 

2 Method, model and assumptions 

In order to analyse long-term fiscal sustainability, a method of projecting public finances as 
well as a sustainability criterion is required. Our method of projecting public finances is related to 
the practice used in generational accounting.2 The purpose of generational accounting is to 
determine whether general government finances, as currently designed, are financially sustainable 
over the long term or whether indebtedness is being passed on to future generations. The criterion 
for determining whether a financial burden is put on future generations, i.e. if the public finances 
are not sustainable, is whether or not the general government intertemporal budget constraint is 
upheld. 

The advantage with our method compared to the common practice in generational 
accounting is that we utilise an accounting model covering the entire economy, not just the public 
sector. Furthermore, public expenditure and revenue are modelled in a disaggregated manner that 
allows non-demographic factors to affect the estimates and allows for different items to take 
diverse paths. On the bases of these long-term projections, we calculate the sustainability indicator 
derived from the intertemporal budget constraint for the public sector. 

 

2.1 The FIMO model 

Medium- and long-term forecasts and scenarios for public finances are produced in an 
accounting model named FIMO.3 The model is built using a National Accounts structure and 
operates on annual data. It is a disaggregated sector model with a description of the public sector 

————— 
2 See for example Auerbach, Gokhale and Kotlikoff (1992). Many countries have published  generational accounts (see Auerbach, 

Kotlikoff and Leibfritz 1999). Generational accounts for Sweden have been published by Olsson (1995) and Lundvik (1996). 
3 The model was originally developed at the National Institute of Economic Research. The NIER still uses the model and provides the 

Ministry of Finance with model updates. Although the FIMO model is almost thirty years old now, the number of users is growing 
and today SALAR (Swedish Association of Local Authorities and Regions) and the Swedish Parliament are also using FIMO for 
various purposes. For a detailed description see the Ministry of Finance (1992). 
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(with the sub-sectors central government, local government and old-age pension system), 
households, the business sector and vis-à-vis abroad. 

The model is closed in the sense that expenditure in one sector is always matched by income 
in another sector. Every variable with a counterpart sector in the National Accounts is treated in the 
same way in each sub-sector. The model system guarantees that net lending in each of the public 
sub-sectors adds up to net lending in the consolidated general government sector. 

The equations in FIMO are based on aggregate descriptions of rules for taxes and transfers. 
For each revenue and expenditure variable, a relationship is specified between the nominal value of 
the variable and a macroeconomic base (for example, CPI, wage sum, unemployment, interest rate, 
etc.). The primary variables consist of close to 600 equations. Most of the equations are formulated 
as: 

 tVt BZV ×=  

where: 
Vt = the projected variable in current prices at year t 
ZV = calibration parameter for variable V 
Bt = macroeconomic base (at year t) to which the projected variable has been calibrated. 

When the model database is updated from the outcomes of the National Accounts or a 
forecast, all the model equations are solved “backwards” to calculate the Z-parameters as a function 
of V and B at time T:  

 TTV BVZ /=  

This operation is done for all primary variables. The use of the calibration parameter Z is 
crucial in many respects. The calibration parameter can reflect a spectrum of factors, such as 
replacement rules, tax parameters, etc. In other cases it can be said to represent changes in 
behaviour. This may be a heavy burden for one parameter. Still, the technique works well in a 
simulation model. The choice of an appropriate macroeconomic base for each primary variable is 
important if simulations of different scenarios are to be reliable and constitute a useful instrument 
for policy making. 

In long-term calculations, the parameters Z must be calibrated to an equilibrium level in 
order to avoid infinite replications of cyclical imbalances. This can be done in several ways. We 
start at the end of a medium-term projection, as they always end in equilibrium. 

A simple GDP module is added to the main model. The sub-model is primarily a tool to 
simplify FIMO simulations. All macroeconomic variables are usually exogenous. However, by 
adding simple aggregated equations for exports, imports and household consumption, the 
sub-model can also be used to illustrate partial feedback effects from public finances. The GDP 
module is also used for sensitivity calculations. 

When used for long-term projections, the model focuses on the effects of demographic 
development on economic growth and on public sector expenditure. GDP is generated from labour 
market assumptions, together with an exogenous assumption of productivity development. Public 
transfers are related to relevant age groups. Public consumption is generated from the demographic 
development and unit costs for age groups within different areas of activity (schooling, health and 
elderly care, etc.). 
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The development of exogenous variables sometimes takes place in pre-models. There are 
four pre-models to FIMO. In one demographic model, it is possible to create alternative 
demographic scenarios. There is one labour market model containing labour supply, employment, 
unemployment and hours worked on the bases of age, sex and ethnicity. 

A third pre-model represents public consumption where those parts of public consumption 
that can be attributed to specific age groups are projected demographically. Actual utilisation of 
various publicly financed goods and services is observed in micro-data.4 Consumption is averaged 
by age and gender groups and put into the model. In the model it is then possible to implement 
alternative assumptions regarding future consumption. Residual consumption that cannot be 
associated with specific individuals or groups (infrastructure, defence, justice system, etc.) is 
assumed to grow in line with aggregate population growth. 

Expenditure for old-age pensions is modelled in the dynamic microsimulation model 
SESIM.5 The micro model is calibrated to follow the same macroeconomic assumptions as in the 
public finance simulations and current rules are used to calculate future pension expenditure. The 
main reason for using a micro model for this purpose is that current changes in the labour market 
will affect future pensions in a non-trivial way. The only way to fully capture the dynamics of 
pension systems is through a dynamic micro-level approach. 

 

2.2 Indicator for long-term sustainability of public finances 

It is not obvious how to define fiscal sustainability.6 The assumption that we make in this 
paper is that public finances are sustainable in the long run if the intertemporal budget constraint is 
fulfilled for the public sector. The intertemporal budget constraint states that the sum of the present 
value of all future primary balances should be equal to or greater than the initial net debt. An 
indicator can be derived from the intertemporal budget constraint that states the permanent budget 
strengthening that is required to fulfil the restriction.7 This sustainability indicator is given by the 
following equation:8 
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                                 S =       D       +             E1              +         E2            
 
where: 
S = permanent budget strengthening relative to GDP 
t = index for the year 
t0 = starting year 
tb = last year of the public finances projection 
Dt = net debt relative to GDP 

————— 
4 The income distribution survey 1999, HEK. 
5 See Flood et al. (2005) for a description of the pension model. 
6 Blanchard et al. (1990) provide an exemplary discussion of the concept of fiscal sustainability. 
7 This indictor is used by the EU Commission when assessing the long-term sustainability of public finances within the Stability and 

Growth Pact, see European Commission (2006). 
8 See the Appendix for the derivation of the sustainability indicator from the intertemporal budget constraint. 
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PBt = primary balance relative to GDP  
∆PBt = change in primary balance compared to the starting year, ∆PBt = PBt – PBto 

r = discounting factor, that is, the difference between the nominal interest rate and the nominal 
GDP growth. 

The sustainability indicator can be divided into three components. Each component states the 
budgetary burden for the period. The first component D concerns the initial budgetary position. It 
is the primary balance the starting year minus the discounting factor multiplied by the debt. The 
second component E1 concerns the period with projections for public finances. E1 is the sum of the 
present value of primary balances for the period. The third component E2 concerns the last year of 
the projection to infinity. It is the present value of the primary balance the last year of the 
projection period minus the primary balance in the starting year. This represents the budgetary 
burden in infinity. 

The interpretation of the indicator is that a negative value means that public finances are 
sustainable and that the intertemporal budget constraint is fulfilled. A positive value means the 
contrary: a permanent strengthening of the budget is needed, corresponding to the value of the 
indicator, to secure the long-term sustainability. 

 

2.3 Macroeconomic assumptions 

Employment growth after 2010 is based on the forecasted population trend. Our assumption 
is that men and women born in Sweden and abroad in different age groups work to the same extent 
as they do today. This means that we have no trend. Average working hours, the proportion of 
people employed and the proportion of unemployed thus remain constant in groups defined by 
gender, age and ethnicity. This is one of our basic assumptions of unchanged behaviour. 

In the short term, the change in the age structure of the population plays a major role. The 
number of people aged 20 to 29, with a relatively low labour supply, will account for the entire 
population growth in the 20–64 age group in the next few years, while the number of people of 
other ages will fall. In a somewhat longer perspective, changes related to origin in the composition 
of the population are more important. The proportion of immigrants and particularly those born 
outside the EU in the 20–64 age group will grow rapidly. 

Up to and including 2014, it is also assumed that some adjustment resulting from the 
measures to stimulate labour supply implemented during the present government’s term of office 
and proposed in the Government Budget Bill for 2007 and 2008 will continue.9 The major part of 
this is due to increased labour force participation while a smaller part is due to reduced 
unemployment. The increased employment is assumed to be partly offset by a small reduction in 
average working hours. All effects considered, hours worked are assumed to increase by 
0.7 per cent between 2012 and 2014. 

Productivity in the business sector rises by an average of 2.3 per cent a year until 2015. This 
is in line with the relatively rapid productivity growth of the past few years, but it is considerably 
higher than the rate of growth in the 1970s and 1980s. After 2015, productivity growth in the 
business sector is assumed to fall gradually to an average of 2.2 per cent a year. Productivity 
 

————— 
9 These reforms are described in detail in Ministry of Finance (2006 and 2007). 
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Table 1 

Macroeconomic Assumptions 
 

 2007 2015 2020 2030 2040 2050 2070 2099 

Percentage change1         
Population aged 16–64 0.7 –0.2 0.0 0.1 0.1 0.2 0.2 0.1 
Employed 2.4 0.0 0.0 0.0 0.1 0.3 0.2 0.1 
Number of hours worked 3.0 0.1 0.0 –0.1 0.1 0.3 0.2 0.2 
Productivity in the 
business sector –0.3 2.4 2.3 2.2 2.2 2.2 2.2 2.2 
GDP, fixed prices 2.6 2.4 2.0 1.7 2.0 2.2 2.1 2.2 
GDP per capita  2.0 2.0 1.5 1.3 1.8 1.9 1.9 2.0 
GDP productivity –0.1 1.9 1.8 1.7 1.8 1.9 2.0 2.0 
GDP deflator 3.2 2.5 2.4 2.4 2.3 2.0 2.0 2.0 
CPI 2.2 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Hourly wages 3.6 4.6 4.4 4.3 4.2 4.0 4.0 4.1 

Percent         
Real rate of interest 2.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Labour force participation 79.1 81.5 81.2 80.0 79.9 80.1 80.0 80.2 
Employment 75.4 78.2 77.9 76.7 76.6 76.9 76.8 77.0 
Open unemployment2 4.6 4.1 4.0 4.1 4.1 4.1 4.0 4.0 

 
1 For the period 2020–99, the average percentage change from the previously presented year is stated in the table. 
2 National definition. 
Sources: Statistics Sweden and the Ministry of Finance. 

 
growth in the general government sector is assumed to be zero.10 Combined with employment 
shifts between the private and the general government sectors, this leads to a productivity increase 
in the whole economy, which varies around 1.9 per cent a year during the period 2016-99. 

The increases in productivity and in the labour force result in an average GDP growth of 
2.1 per cent a year during the period 2008-99. GDP per capita grows on average by 1.8 per cent a 
year. 

Wage growth in the private sector is guided by productivity growth. This means that 
corporate profit levels are assumed to remain unchanged. Wages in the general government sector 
are assumed to follow wages in the business sector. Since productivity growth in the general 
government sector is assumed to be zero, productivity in the total economy grows more slowly than 
wages. 

The most important macroeconomic assumptions are summarised in Table 1. 

————— 
10 This used to be the customary practice in the National Accounts. From 2008 onwards, the National Accounts have been revised and 

public sector productivity is no longer zero by definition. In practice it is, however, difficult to measure this productivity in any 
meaningful way. 
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2.4 Public finances 

Long-term projections for public finances start after the medium-term forecasts for public 
finances as stated in the Budget Bills. From the last year of the medium-term forecast onwards, 
policies and behaviour are assumed to be unchanged, unless otherwise stated. By unchanged 
policies, we mean an unchanged level of ambition within different policy areas, as explained 
below. We construct unchanged behaviour by letting the population work, study, become sick, 
demand public consumption, etc. to the same extent as it did in the last year of the medium-term 
forecast. However, the full impact of demographic changes is incorporated. The unchanged 
behaviour is kept constant within each group, based on age and sex. When groups’ relative size 
changes over time, it affects aggregate behaviour. 

 

2.5 General government revenue 

Stating taxes and charges as a constant percentage of GDP is a simple method for making 
projections of general government revenues. The European Commission uses this method in its 
long-term projections of Member States’ public finances.11 Instead of keeping the aggregate tax 
level as a constant share of GDP, we assume that all tax rates are kept constant relative to the 
respective tax base. This method is used to reflect unchanged tax regulations. The total tax ratio 
will vary if tax bases develop in a different way than GDP does. Such variations occur in our two 
scenarios, as can be seen in Figure 7. 

A small proportion of the costs of providing welfare services is financed through user fees. 
These fees are assumed to rise in pace with production costs. Consequently, fee revenues rise at a 
considerably higher rate than they would if today’s maximum charges remained in force, but at a 
slower rate than household disposable income rises. 

 

2.6 General government expenditure 

In the calculations it is generally assumed that current legislation – such as tax and transfer 
payment regulations – remains consistent for all future years. However, certain departures are made 
from that assumption. With the exception of some components of the old-age pension system, most 
transfer payments – such as the ceiling on sick pay and parents’ allowance – currently track prices 
by means of the price base amount. In long-term calculations, which assume rising productivity and 
wages, the result is that benefits and allowances lose value year after year. Thus, unchanged 
indexation in accordance with the price base amount or nominal values implicitly assumes a 
smaller welfare state in the future in real terms. In order to avoid this, we assume a standard 
guarantee in general government transfer payment systems. For a large portion of transfer 
payments, there are rules and regulations that automatically increase benefits in line with the wage 
trend. Transfer payments lacking this type of automatic standard guarantee, e.g. the child benefit 
and the study allowance, are assumed to increase in line with the nominal wage trend. Such a 
standard guarantee offsets the erosion that would take place in the longer term if the estimate were 
based strictly on unchanged regulations. This implies that we assume that certain reforms are 
implemented in pace with economic growth. 

————— 
11 European Commission (2006). 
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2.7 Health care and elderly care 

We assume that general government services output is carried out with the same staff density 
that exists today. This assumption can be seen as an unchanged level of ambition in public services. 
There is some evidence of a tendency for care needs to move up to older age categories as life 
expectancies increase (Batljan & Lagergren, 2005). This suggests that a purely demographic 
projection might exaggerate future expenditure. On the other hand there is also evidence that health 
care expenditure has historically grown more rapidly than demographic needs would suggest. 
CBO (2007) states: “The rate at which health care costs grow relative to national income – rather 
than the ageing of the population – will be the most important determinant of future federal 
spending”. The tendency for the relative price of services to increase as real wages grow (Baumol, 
1967 and Baumol et al., 1985) is also a potential driver of future government spending, as a large 
share of public consumption consists of labour intensive services. In this paper we disregard most 
of these issues and all projections on health care consumption are, in volume terms, driven by 
demographic factors. We do, however, allow for Baumol effects on the cost of services provided by 
the public sector. 

 

3 Reference scenario for public finances 

In this section, a reference scenario for the development of public finances is presented, 
given the demographic forecast,12 the macroeconomic assumptions and the methodology stated in 
this paper. The starting point for the long-term scenario is 2012. Hence, the last year of the 
medium-term forecast is 2011. That year public finances are expected to show a surplus that is 
higher than the Swedish surplus target of 1 per cent of GDP. For that reason the surplus is 
gradually adjusted after 2011 so that the target is met in 2015.13 This is technically done in the 
model by increased transfer payments to the household sector. This is assumed not to affect the 
performance of the economy in other respects. Tax rates are kept constant at 2011 levels through 
the entire simulation period. 

The development of public finances is mainly driven by changes in demography. Sweden’s 
population is expected to grow in the coming century, mainly because of an increase in the number 
of elderly. The demographic trend can be summarised in dependency ratios, which are the number 
of persons of non-working age relative to the number of persons of working age. The dependency 
ratio for older persons, aged 65 and older, compared to the number of persons aged 20 to 64, is 
estimated to increase rapidly over the next 30 years. Thereafter the increase slows down. For the 
last year of the projection, the ratio is almost 49 per cent, compared with 30 per cent in 2008. The 
dependency ratio for young people, measured as the number of persons under the age of 20 relative 
to the number of persons aged 20 to 64, is more stable and fluctuates around 41 per cent (see 
Figure 1). 

With an ageing population the expenditures for pensions, health and elderly care can be 
expected to increase. According to the scenario, these age-related expenditures are projected to 
peak in the mid-2030s at 2.5 percentage points of GDP higher than in 2008. Thereafter they 
decrease a bit (see Figure 2). The level in 2099 is however almost 2 percentage points higher than 

————— 
12 Statistics Sweden’s population forecast of May 2007. 
13 In Ministry of Finance (2007) the Government has stated that it intends to maintain this fiscal policy target during the current term 

of office and as long as it is necessary to ensure the long-term sustainable development of public finances. 
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in 2008.14 It is the 
increase in elderly care 
that drives the increase in 
age-related expenditure. 
Health care spending is 
relatively constant, while 
pension expenditure falls 
after the beginning of the 
2030s. The reformed 
Swedish pension 
system,15 which is being 
phased in, is a notional 
defined contribution 
system. When pensions 
are defined by 
contributions and life 
expectancy increases, 
together with an 
assumption of an 
unchanged retirement 
age, pension expenditure 
will decrease as a share 
of GDP. 

The development 
of primary expenditure in 
the long-term roughly 
follows the development 
of age-related expenditure 
(see Figure 3). According 
to the 2008 Budget Bill, 
primary expenditure as 
well as primary income 
is expected to decrease as 
a share of GDP until 
2010. 

Adding interest  
expenditure and capital 
income to primary 
revenue and expenditure 
gives total revenue and 
expenditure for  the 

————— 
14 Age-related expenditures, especially for elderly care, are affected by more factors than just the age structure of the population. 

Income development, the health status of elderly people, technological development, etc. exert considerable influence on demand 
and consumption. The expenditure path presented should therefore not be seen as a forecast but as an illustration of the purely 
demographic pressure. 

15 For a presentation of the Swedish old-age pension system, see the European Commission (2007). 
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Public Sector Expenditures 
for Pensions, Health and Elderly Care 
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public sector. Their path 
follows the same pattern 
as primary revenue and 
expenditure until the 
beginning of the 2040s. 
Thereafter the effect of 
expenditure exceeding 
revenue since 2015 
becomes evident, in the 
form of the higher 
interest  expenditure 
result ing from the 
increasing debt .  
Consequently expenditure 
remains higher than 
revenue for the rest of the 
calculation period even 
though primary 
expenditure decreases to 
the same level as primary 
revenue in the last years 
in the scenario.  

Public sector 
revenue and expenditure 
lead us to net lending, 
which is expected to be 
posit ive unti l  the 
mid-2020s. Thereafter 
deficits are projected for 
the rest of the period (see 
Figure 5).  The 
development of public 
sector primary net  
lending is similar to the 
development of net 
lending unti l  the 
beginning of the 2030s. 
Thereafter primary net 
lending improves and is 
zero at the end of the 
calculation period.  

The growing 
deficits in public sector 
net lending lead to a 
growing gross debt (the 
Maastricht definition) 
from its lowest level of 
7 per cent of GDP in year 

Figure 3 

Public Sector Primary Income and Expenditure 
(percent of GDP) 

Figure 4 

Public Sector Revenue and Expenditure 
(percent of GDP) 
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2023 to over 100 per cent 
of GDP by the end of the 
projection period (see 
Figure 6). This violates 
the Maastricht  
requirement that debt is 
not to exceed 60 per cent 
of GDP. But this, in a 
strict sense, does not 
necessarily have to imply 
that public finances are 
not sustainable in the 
long run.  

Public assets  
gradually decrease until 
the beginning of the 
2060s. Thereafter there is 
a small increase in assets. 
The development of 
public sector net debt 
will therefore turn from 
being negative (that is, 
from a net asset) to a net 
debt by the beginning of 
2040s. The net debt in 
the last year of the 
projection period is 
projected to be almost 
50 per cent of GDP. 
Public sector assets are 
mainly assets in the old-
age pension system. This 
system is autonomous, 
which means that its 
assets cannot be used to 
reduce central  
government debt.  

 
3.1 Sustainability 

calculations 

To determine 
whether or not public 
finances are sustainable 
in the long run, the 
sustainability indicator is 
calculated, as shown in 
Section 2.  The debt  

Figure 5 

Public Sector Net Lending 
(percent of GDP) 

Figure 6 

Public Sector Debt and Assets 
(percent of GDP) 

Note: Gross debt is in accordance with the Maastricht definition. Net debt and assets are as 
stated in the Swedish National Accounts. 
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Table 2 

Sustainability Indicator and Its Components 
(percent of GDP) 

 

 D E1 E2 S 

Reference scenario –2.8 1.6 1.3 0.1 

 

definition used will be the net debt according to the Swedish National Accounts. The primary 
balance used will be public sector net lending according to the Swedish National Accounts, 
adjusted for capital revenues affecting the net debt but not the primary net lending. 

The sustainability indicator S for the reference scenario is 0.1 per cent of GDP. This implies 
that public finances are slightly unsustainable in the long run. The initial surplus in net lending is 
very strong, which can be seen in component D, which is –2.8 per cent of GDP (see Table 2). 
Budgetary pressures under the period for the scenario 2008-98 imply a strain on the sustainability 
indicator corresponding to 1.6 per cent of GDP (component E1). The budgetary pressures from 
2099 to infinity imply further pressures corresponding to 1.3 per cent of GDP (component E2). 

 

4 Scenario for public finances with structural reforms  

In this section an alternative scenario for the public finances, the employment scenario, is 
presented and compared to the reference scenario. General government net lending is assumed to 
decline on a straight-line basis between 2011 and 2015 from 3.8 per cent of GDP to 1 per cent of 
GDP in both scenarios. In the reference scenario, presented in Section 3, the balance deteriorates 
through increased household transfers, which are assumed not to affect the performance of the 
economy in other respects. In the employment scenario, the budget balance is reduced through tax 
cuts designed to stimulate the labour supply. 

 

4.1 Incorporating labour supply responses 

Labour supply in the reference scenario is projected by demographic factors. Employment, 
average working hours, etc. are held constant within cells defined by age, gender and ethnicity. 
Hours worked are thus unambiguously determined by population growth and composition. 
Combined with an exogenous productivity growth, future production is derived. 

In the employment scenario, endogenous adaption of labour supply as well as productivity is 
applied. The tax cut conveyed in the scenario is assumed to influence labour supply and 
employment through an elasticity. A reduction in the income tax wedge corresponding to one 
percentage point will increase the employment ratio by 0.25 percentage points.16 The relative 
impact on employment and hours worked is assumed to be of equal size. The adaption is 
implemented over a four-year period. 

————— 
16 This elasticity is in line with (or below) those reported in, for example, Bassanini & Duval (2006), Nicoletti & Scarpetta (2005), 

Nickell et al. (2003) and Nickel & Layard (1999). 
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However, increased 
labour force participation 
s assumed to cause a 
slowdown in productivity 
growth.17 This slowdown 
will wear off in a few 
years but the level of 
productivity will be 
permanently lower. We 
assume that those who 
enter the labour market 
owing to the tax cut have 
an average productivity 
equal to 75 per cent of 
the average productivity 
in the current labour 
force.  

In the employment 
scenario, the adjustment 
to the 1 per cent budget 
target is made through 
tax reforms (tax cuts), 
which permanently 
increase the labour 
supply and employment. 

The tax ratio remains constant after 2015 whereas in the reference scenario it remains 
constant after 2011. The method for projecting both expenditure and revenue are the same in both 
scenarios. Figure 7 above shows how the aggregate tax burden develops in the two scenarios. The 
explanation for the slight increase in the tax ratio in the reference scenario after 2011 is that the tax 
base for VAT, that is, private consumption, rises as a share of GDP. Private consumption increases 
because of the technical assumption that transfer payments to households will increase in order to 
decrease public sector net lending. 

The decreasing tax levels that occur in the employment scenario will have lasting effects on 
labour supply. The initial reduction in net lending equals 2.8 (3.8-1.0) per cent of GDP. As the 
labour supply starts to increase when the tax cuts are initiated in 2012, scope for additional tax 
reductions is created. When the labour supply adjustment that occurs between 2012 and 2015 is 
taken into consideration, the overall scope for tax reductions amounts to 4.9 per cent of GDP. The 
reduction in the income tax wedge that this leads to equals 8.2 percentage points. Using an 
elasticity of 0.25 yields an increase in the employment ratio by 2.05 (8.2 * 0.25) percentage points. 
The labour supply adjustment is assumed to have full effect in 4 years. As the last year of tax 
reductions is 2015, the adjustment is complete by 2018. In the reference scenario 4,581,100 
persons are employed in 2018 and 5,861,620 individuals are of working age (16 to 64 years). The 
employment ratio is thus 78.15 per cent. An increase in the ratio by 2.05 percentage points to 80.2 
per cent brings about an employment growth of 120,160 (5,861,620 * 2.05) persons. Throughout 

————— 
17 The mechanisms are described in McGuckin & van Ark (2005). 
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the rest of the simulation period, the difference in the employment ratio between the scenarios is 
kept constant. However, variations in the population of working age will cause the absolute 
difference in employed persons to vary between 120,000 and 130,000 persons (see Figure 8). 

The GDP effect 
(as well  as the 
employment effect) will 
occur during a short 
transition period. The 
difference is greatest, 
about 2 per cent, around 
year 2020. Beyond this 
adjustment period, GDP 
growth will be parallel. 
As GDP continues to 
grow, the difference will 
shrink in relative terms 
and hence the decreasing 
differences in Figure 9.  

In addition to the 
generally  increased 
welfare that  a 
continuation of the 
structural ly  focused 
policy is likely to lead to, 
it also provides scope for 
future reforms in the 
form of additional tax 
cuts or initiatives in, for 
example, the care sector. 
Primary net lending will 
be around 0.35 per cent 
of GDP higher in the 
employment scenario. 
The difference in net 
lending between the two 
scenarios increases over 
t ime,  because of 
decreasing interest  
expenditures owing to a 
lower debt level in the 
employment scenario. In 
the last year of the 
projection, net lending is 
2.5 percentage points of 
GDP higher than in the 
reference scenario. Over 
the projection period this 
results in the Maastricht 

Figure 8 
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debt being 43 percentage 
points lower in the 
employment scenario 
compared to the 
reference scenario in 
2099 (see Figure 10). 
This of course affects 
long-term sustainability.  

The relat ive 
increase in employment 
is 2.6 per cent but owing 
to reduced productivity, 
the impact on GDP will 
be somewhat smaller (see 
Figure 9). 

 

4.2 Sustainability 
calculations 

The sustainability 
indicator S  for  the 
employment scenario is 
–0.2 per cent of GDP, 
which implies that public 
finances are sustainable 
in the long run. The 
initial position is the 
same as in the reference 
scenario, with D being 
–2.8 per cent of GDP 
(see Table 3). Budgetary 
pressures for the  
 

employment scenario under the period 2008-98 are somewhat lower than in the reference scenario 
at 1.4 per cent of GDP (component E1). The budgetary pressures from 2099 to infinity are also 
slightly less than in the reference scenario, at 1.2 per cent of GDP (component E2). 

 

5 Conclusion 

Swedish public finances are slightly unsustainable in the long run when standard 
assumptions are used. This result includes some measure of pre-funding through the budget surplus 
target. What we analyse is a shift in the policy mix in which reduced taxes are financed by reduced 
household transfers. We model-changed labour supply responses to changes in aggregate 
household tax rates. This in turn leads to public finances being sustainable in the long run. Our 
conclusion is that policies aimed at providing incentives should also be taken into consideration 
when analysing the long-term sustainability of public finances. Conversely, in consolidation 
strategies including higher taxes, a reduction in labour supply and working hours should probably 
be expected and thus be incorporated into projections and evaluations. 

Figure 10 
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Table 3 

Sustainability Indicator and Its Components 
(percent of GDP) 
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APPENDIX 
DERIVING THE SUSTAINABILITY INDICATOR 

FROM THE INTERTEMPORAL BUDGET CONSTRAINT 

One definition of long-term fiscal sustainability is that the intertemporal budget constraint 
for the public sector is fulfilled. It states that the sum of the present value of all future primary 
balances should be equal to or greater than the initial net debt. A sufficient condition to fulfil the 
constraint is that the sum of the present value of all future primary balances is equal to the initial 
net debt. See equation 1. 

   ∞ 
  ∑    PBt / (1+r) t–t0 = Dt0 (1) 
t=t0+1 

 

where: 
t = index for the year 
t0 = starting year 
Dt0  = initial net debt in relation to GDP 
PBt = primary balance in relation to GDP 
r = discounting factor, that is, the difference between the nominal interest rate (R) and the nominal 
GDP growth (G), in other words 1+r = (1+R)/(1+G) 

To derive the permanent budget strengthening needed to fulfil the intertemporal budget 
constraint infinitely, the variable S can be added to the primary balance in equation 1. S then states 
the permanent budget improvement as a share of GDP that fulfils the constraint: 

   ∞ 
  ∑    (PBt + S)/(1+r) t – t0 = Dt0 (2) 
t=t0+1 

 

If the discounting factor r is strictly positive, equation 3 is valid: 

   ∞ 
  ∑    1/(1+r) t–t0 = 1/r (3) 
t=t0+1 

 

The primary balance can be split into the primary balance in the starting year and the change in 
relation to the starting year: 

PBt = PBt0 + ∆PBt (4) 
 

The initial primary balance and S (which is constant over time) can now be factored out from the 
summation in equation 2: 

                                ∞ 
PBt0/r + S/r + ∑    ∆PBt /(1+r)t–t0 = Dt0 (5) 
                            t=t0+1 

 

Multiply both sides of the equation with the discounting factor r: 
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                            ∞ 
PBt0 + S + r ∑    ∆PBt /(1+r)t–t0 = r Dt0 (6) 
                         t=t0+1 

Finally, S can be derived: 
                                            ∞ 
S = r Dt0 – PB t0 – r ∑    ∆PBt /(1+r)t–t0 (7) 
                                          t=t0+1 

 

S in equation 7 is an indicator of the size of the permanent tax increase or expenditure 
reduction needed for the sum of the present value of all future primary balances to be equal to the 
initial net debt. This indicator is the EU Commission’s main indicator when assessing Member 
States’ long-term fiscal sustainability.18 

The sustainability indicator S can be divided into three parts. The first component D 
concerns the initial budgetary position. The second component E1 concerns the period with 
underlying projections for public finances. The third component E2 concerns the last year of the 
underlying projection to infinity. 

The first component D is: 

D = r Dt0 – PBt0 (8) 
 

The second component E1 is: 

                    tb–1                               
E1= – r  ∑    ∆PBt /(1+r)t–t0 (9) 
                  t=t0+1                            

where: 
tb = the last year of the projection. 
 

The third component E2 is: 

                      ∞                               
E2= – r  ∑    ∆PBtb /(1+r)t–t0 (10) 
                     t=tb                            

 

Change in the primary balance is assumed to be constant from the last year of the projection 
to infinity, which implies that we can put it outside of the summation. In the next step the condition 
in equation 3 is used. E2 can then be written as below. This implies that E2 is the present value of 
the primary balance in the last year of the projection minus the primary balance for the starting 
year. 

                                                              ∞ 
E2= – r * ∆PBtb /(1+r)tb–t0 * ∑ 1/(1+r)t–t0 = – r * ∆PBtb /(1+r)tb–t0 * 1/r = – ∆PBtb /(1+r)tb–t0 (11) 
                                                            t=tb 
 

S can now be expressed in a way that allows sustainability calculations on projections that 
are finite in time, according to equation 12: 

————— 
18 See p. 177, equation 2 in Long-term Sustainability of Public Finances in the European Union, European Economy, No. 4/2006. 
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                                                   tb–1                               
S = [r Dt0 – PB t0]+[– r  ∑  ∆PBt /(1+r)t–t0]+[– ∆PBtb /(1+r)tb–t0] (12) 
                                                 t=t0+1                            
S =         D            +              E1                +              E2 (12’) 

 



 Fiscal Sustainability and Structural Reforms – Incorporating Labour Supply Responses in Long-term Modelling 351 

 

REFERENCES 

Auerbach, A.J., J. Gokhale and L.J. Kotlikoff (1992), “Generational Accounting: A New Approach 
to Understanding the Effects of Fiscal Policy on Saving”, Scandinavian Journal of 
Economics, Vol. 94, No. 2, pp. 303-18. 

Auerbach, A.J., L.J. Kotlikoff and W. Leibfritz (1999), Generational Accounting around the 
World, The University of Chicago Press. 

Bassanini, A. and R. Duval (2006), “Employment Patterns in OECD Countries: Reassessing the 
Role of Policies and Institutions”, OECD, Economics Department, Working Paper, No. 486. 

Batljan, I. and M. Lagergren (2005), “Future Demand for Formal Long-term Care in Sweden”, 
European Journal of Ageing, No. 2, pp. 216-24. 

Baumol, J.W. (1967), “Macroeconomics of Unbalanced Growth: The Anatomy of Urban Crisis”, 
The American Economic Review, Vol. 57, No. 3. 

Baumol, J.W., S.A.B. Blackman and E.N. Wolff (1985), “Unbalanced Growth Revisited: 
Asymptotic Stagnancy and New Evidence”, The American Economic Review, Vol. 75, No. 4. 

Blanchard, O., J.C. Chouraqui, R.P. Hagemann and N. Sartor (1990), “The Sustainability of Fiscal 
Policy: New Answers to an Old Question”, OECD, Economic Studies, No. 15, Autumn. 

Congressional Budget Office (2007), The Long-term Budget Outlook, Congress of The United 
States, December. 

European Commission (2006), “Long-term Sustainability of Public Finances in the European 
Union”, European Economy, No. 4/2006. 

————— (2007), “Pension Schemes and Projection Models in EU-25 Member States”, 
European Economy, Occasional Paper, No. 35/2007. 

Flood, L., F. Jansson, T. Pettersson, T. Pettersson, O. Sundberg and A.Westerberg (2005), “SESIM 
III – A Swedish Dynamic Micro Simulation Model”, available at: www.sesim.org 

Lundvik, P. (1996), “Generational Accounting in a Small Open Economy”, Working Paper, 
No. 49, National Institute of Economic Research. 

McGuckin, R. and B. van Ark (2005), “Productivity and Participation: An International 
Comparison”, Groningen Growth an Development Centre, Research Memorandum, GD-78. 

Ministry of Finance (1992), Metoder, modeller och beräkningar, Appendix 1 to the 1992 
Long-term Survey, Stockholm, Allmänna Förlaget. 

————— (2006), The Government Budget Bill 2007, Regeringens proposition, No. 2006/07:01, 
Stockholm. 

————— (2007), The Government Budget Bill 2008, Regeringens proposition 2007/08:01, 
Stockholm. 

Nickel, S. and R. Layard (1999), “Labour Market Institutions and Economic Performance”, in 
O. Ashenfelter and D. Card (eds.), Handbook of Labor Economics, North-Holland. 

Nickel, S., L. Nunziata, W. Ochel and G. Guintini (2003), “The Beveridge Curve, Unemployment 
and Wages in OECD from the 1960s to the 1990s”, in P. Aghion, R. Frydman, J. Stiglitz and 
M. Woodford (eds.), Knowledge, Information and Expectations in Modern 
Macroeconomics: In Honor of Edmund S. Phelbs, Princeton University Press. 



352 Anna Kleen and Thomas Pettersson 

Nicoletti, G. and S. Scarpetta (2005), “Product Market Reforms and Employment In OECD 
Countries”, OECD, Economics Department, Working Paper, No. 472. 

Olsson, H. (1995), “Generationsräkenskaper”, report to the Expert Group on Public Finance (ESO), 
Ds 1995:70, Fritzes, Stockholm. 

Pettersson, T., T. Pettersson and A. Westerberg (2006), “Generationsanalyser – omfördelning i en 
växande välfärdsstat”, Ds 2006:6, Fritzes, Stockholm. 

Statistics Sweden (2007), Sveriges framtida befolkning 2007 – 2050, reviderad befolkningsprognos 
från SCB, Statistiska meddelanden BE18SM0701, Stockholm. 

————— (2007), National Accounts, available at: www.scb.se 

United Nations (2004), World Population to 2030, available at: 
www.un.org/esa/population/publications/longrange2/WorldPop2300final.pdf 

 

 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




