OECD Economics Department Working Papers No. 520

Restoring Fiscal
Sustainability in the Euro Boris Cournéde,
Area: Raise Taxes or Curb Frédéric Gonand
Spending?

https://dx.doi.org/10.1787/414711615127

&) OECD


https://dx.doi.org/10.1787/414711615127

o N
o N

cm
=5
B <
= X
8%
8
g
&

Unclassified ECO/WK P(2006)48

Organisation de Coopération et de Dével oppement Economiques
Organisation for Economic Co-operation and Devel opment 30-Oct-2006

English text only
ECONOMICSDEPARTMENT

RESTORING FISCAL SUSTAINABILITY IN THE EURO AREA:
RAISE TAXES OR CURB SPENDING?

Economics Department Working Paper No. 520

by
Boris Cournede and Frédéric Gonand

All Economics Department Working Papers are available through OECD's Internet Web site at
www.oecd.org/eco/working_papers

AJuo 1¥21 ys1|bug

JT03216787

Document complet disponible sur OLISdans son format d'origine
Complete document availableon OLISin itsoriginal format




ECO/WK P(2006)48

TABLE OF CONTENTS
INtroduction @Nd MAIN FESUITS........cc.eiiiiieeee ettt bt et et 5
B I 1= 01170 o L= PSP 7
(D72 000 o =0 1 o1 SO PP PP PSSR 7
Households' maximiSiNg DENAVIOUN .........ccuriiiiiiieie e 8
[ oo [0 ( ol T 11 (o o TP 8
Four scenarios of public finance reforms achieving sustainability in the face of ageing.........cc.ccccue... 9
RESUITS ...ttt ettt et et s et et et e e ae e teseeeatesbeeaeeeeene e eeeEeeneeEeeReenteeReeneenteeneenteneeentenreas 11
Scenarios with unchanged retireMENt 80ES..........cvieeiiieeieesi e st e e re e e enas 12
Scenarios with gradually rising retireMeNt B0ES........ccovveieeiiieeiese et sre e 13
CONCIUAING FEIMEIKS ...ttt h bbbt b et e e e e et e st e bt nb e bt nbenn e e e nnennenneneas 14
BibIIOGraDNY ... et r e n e 19
Annex|. Description of the model and itS SOIULION...........ccveiiiicie i 21
Annex I1. Detailed description Of the FOUr SCENAIIOS. ........cceiveieireiirerese et 29
Annex I11. Parameterisation, calibration and sensitivity @analySiS...........coeierereieiininene e 33
Box
1. Parameterisation, calibration and senSitivity @NalYSIS.......cccvcveiiiieie e 11
Tables
O o (o1 o= = o LTSRS 6
2. Mainfeatures of the four modelled scenarios of fiscal consolidation .............cccvererereneieieeeeene 11
Figures
1. Theirresistiblerise of the public debt-GDP ratio in the @Uro @rea..........ccccevvereneneneneseeeeeee 5
2. Real GDP growth rate and IEVE] ..o 16
3. Simulation resultsfor public fiNANCE FEQIMES.........ccoiiuieie e e 17
4. Simulation results for MacroeconOMIC VaIrabIES.........cccoveiriririnise e 18



ECO/WK P(2006)48

ABSTRACT/RESUME
Restoring fiscal sustainability in the Euro Area: raise taxes or curb spending?

With population ageing, fiscal consolidation has become of paramount importance for euro area
countries. Consolidation can be pursued in various ways, with different effects on potential growth, which
itself will be dragged down by ageing. A dynamic genera equilibrium model with overlapping generations
and a public finance block (including a pay-as-you-go pension regime, a health care system, non ageing-
related public spending and a stock of debt to be repaid) is used to compare the macroeconomic impact of
four scenarios: a) increasing taxes to finance unchanged pensions and repay public debt, b) lowering future
pension replacement rates and repaying public debt through a lower ratio of non ageing-related outlays to
GDP, ¢) raising the retirement age by 1.25 years per decade and increasing taxes only to pay off debt, and
d) increasing the retirement age by 1.25 years per decade and paying off debt through a lower ratio of non
ageing-related expenditure to GDP. This last scenario is the one where growth is strongest: with gradua
increases in the retirement age and spending restraint, average GDP growth in the 2010s would be
0.34 percentage point stronger than in a scenario where fiscal consolidation is achieved exclusively
through tax hikes. The appropriate conclusion from the model is not that public spending is bad per se, but
that cuts to lower-priority spending items can deliver surprisingly large income gains compared with the
alternative of raising taxes.

JEL Classification; D58 ; E27 ; E60 ; H55 ; H63 ; J11.

Key words: public debt; potential growth; fiscal consolidation; ageing; general equilibrium; euro area;
fiscal sustainability; public expenditure.

* % % % %

Rétablir la soutenabilité des finances publiques dans |a zone eur 0: augmenter lesimp6ts ou
maitriser les dépenses?

Le viellissement démographique renforce la nécessité d'un redressement des finances publiques dans
la zone euro. Ce redressement peut emprunter plusieurs voies dont les effets sur la croissance potentielle
sont variables, et dans un contexte ou le vieillissement lui-méme pése sur |'activité a long terme. Un
modéle d'équilibre général dynamique avec générations imbriquées, intégrant une modélisation des
finances publiques avec un régime de retraites par répartition, un systeme dassurance-maladie, des
dépenses publiques non liées al'ége et un stock de dette publique a rembourser, permet d'étudier I'impact
macroéconomique de quatre scénarios de consolidation: a) hausse généralisée des prélévements
obligatoires pour financer |'accél ération des dépenses sociales et rembourser |a dette, b) baisse des taux de
remplacement pour les futurs retraités et maitrise des dépenses publiques non liées a l'age pour rembourser
la dette, ¢) augmentation de I'dge moyen de départ a la retraite de 1.25 année par décade et augmentation
des imp6ts limitée au remboursement de la dette, d) augmentation de I'age de départ a la retraite de
1.25 année par décade et remboursement de la dette par maitrise des dépenses publiques. C'est ce dernier
scénario qui aboutit au taux de croissance le plus élevé: une augmentation graduelle de I'age de la retraite
et une maitrise des dépenses non liées a l'age permettrait de relever le taux moyen de croissance potentielle
pendant la décennie 2010 de 1/3 de point de PIB dans la zone euro, par rapport a une consolidation
procédant par hausses générales d'impdts. La conclusion de cet exercice ne consiste pas a prétendre que les
dépenses publiques seraient mauvaises en soi pour I'économie, mais qu'une baisse des dépenses dans des
secteurs non prioritaires permettrait de dégager des gains significatifs en matiére de croissance par
comparai son a un recours massif aux prélévements obligatoires.

Classification JEL : D58 ; E27 ; E60 ; H55 ; H63 ; J11.
Mots clés: dette publique, croissance potentielle, consolidation budgétaire, vieillissement, équilibre
général, zone euro, soutenabilité des finances publiques, dépenses publiques.
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Application for permission to reproduce or translate all, or part of, this material should be made to:
Head of Publications Service, OECD, 2 rue André Pascal, 75775 Paris Cedex 16, France.
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RESTORING FISCAL SUSTAINABILITY IN THE EURO AREA:
RAISE TAXES OR CURB SPENDING?

by
Boris Cournéde and Frédéric Gonand*

I ntroduction and main results

1 In coming decades, large fiscal adjustments in the euro area cannot be avoided. In a period when
baby boomers were in their prime working age and could have been expected to pre-fund at least part of
the fiscal cost of their retirement by building a net asset position, the opposite occurred and public debt
more than doubled as a share of GDP over the last 30 years (Figure 1). Unless current policy settings
change, the fisca pressures from health and pension costs mean that public debt is on an explosive path.
To bring down the debt-GDP ratio, public accounts will have to move from today’ s deficits (-2.4% of GDP
in 2005) to temporary surpluses before settling at a balanced long-term position.

Figure 1. The irresistible rise of the public debt-GDP ratio in the euro area
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Note: gross debt refers to general government financial liabilities. Net debt is defined as gross debt minus the financial

assets of the general government sector. Gross and net debt are measured on a national accounts basis, i.e. at market
prices. These measures generally differ from the values used for the purpose of assessing compliance with the criteria

derived from the Maastricht Treaty, which are estimated at face value.

Source: OECD Economic Outlook No. 79 database.

1 The authors are members of the OECD Economics Department and can be contacted at
boris.cournede@oecd.org and frederic.gonand@oecd.org. All views expressed are theirs and should not be
attributed to the OECD or its member countries. The authors are indebted to Michael P. Feiner, Peter
Hoeller, Vincent Koen and Dave Rae for helpful discussions and suggestions on earlier drafts. The authors
also wish to thank David de la Croix, Romain Duval, Jergen Elmeskov, Joaguim Oliveira Martins, Robert
Price, Jean-Pierre Vida and Lukas Vogel for useful comments as well as Celia Rutkoski for technical
preparation.
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2. A wide body of literature acknowledges the magnitude of the challenge and provides estimates of
the required adjustments, often referred to as “tax gaps’.> Most applied studies of tax gaps rely on an
accounting framework to estimate by how much taxes have to rise to repay or stabilise public debt, usually
over several decades. While simple, this method has some drawbacks. It ignores the feedback effects of
changes in taxes and public expenditure programmes on the behaviour of economic agents (notably their
labour supply and saving decisions) and ultimately growth. As a result, the tax gap approach presents tax
increases and expenditure cuts as symmetrical, equivalent means of achieving fiscal consolidation. The
“tax gap” terminology may even convey the impression that increasing taxes is the natural way of
consolidating public accounts and paying back government debt.

3. In contrast with static methods, this paper models several channels through which different policy
options for financing ageing-related spending pressures and repaying public debt will affect growth. A
stylised dynamic general-equilibrium model has been built and calibrated on euro area data. Akin to the
approach by Oliveira Martins et al. (2005), it is based on overlapping generations and an endogenous
capital market. An important extension, however, is that here the labour market is also endogenised:
changes in tax rates affect net wages, thus impacting labour supply decisions and in turn all other variables
through feedback effects. The model also expands on Oliveira Martins et al. (2005) by including spending
on health care, non-ageing related items and debt service in the government block. In contrast with
Oliveira Martins et al. (2005), which focuses on the effects of ageing on growth, the present model has
been designed for and concentrates on comparing different policy options to restore fiscal sustainability.

4, Four scenarios of fiscal consolidation have been modelled (Table 1). The retirement age is
unchanged in afirst pair of scenarios where the authorities consolidate the fiscal position either by raising
tax rates (Scenario TU) or by lowering the pension replacement rate and reducing the ratio of non ageing-
related public spending to GDP (Scenario SU). A second pair of scenarios incorporates increases in the
retirement age by 1.25 years every decade coupled with tax increases (Scenario TR) or reductions in the
ratio of non-ageing related spending to GDP (scenario SR). For the sake of realism, all four scenarios
assume that increases in public health care spending (which the model projects endogenously) are financed
by raising taxes. In al scenarios, fiscal consolidation is defined as paying off debt by 2025 so as to bring
the fiscal accounts into shape just before the ageing pressures kick in in full force. There is a strong case
based on inter-generationa equity grounds for going further and building a net asset position so as to pre-
fund spending pressures associated with the demographic transition. * However, given the difficulty of
guantifying the desirable net asset position, aiming at zero debt is a reasonable if conservative assumption.

Table 1. The four scenarios

Unchanged retirement age Rising retirement age
. TU: tax hikes and unchanged TR: tax hikes and rising retirement
Tax hikes .
retirement age age

Spending SU: spending restraint and SR: spending restraint and rising

restraint unchanged retirement age retirement age
2. See EU Commission (2006) for arecent survey of the available evidence.
3. This is particularly true for categories of public expenditure such as health care where providing the

services is difficult to refuse and the costs can hardly be fully recovered through user charges. Working
generations should pre-fund to finance their higher demand for health-care services later in their lives (see
for instance OECD, 2005a for more details).
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5. The model confirms that tax increases have costly economic consequences. Thisis not surprising
given the assumptions built into the model. What is more interesting is that these costs are particularly
large. Results from the model suggest that tax increases are a much more costly way to achieve fiscal
sustainability when compared with spending restraint. In model simulations, annual consumption per
capitais 15% higher in 2050 if fiscal consolidation is achieved through expenditure restraint and increases
in the retirement age (scenario SR) than through across the board tax hikes (scenario TU). Tax-based
strategies depress savings, capital accumulation, the capital-labour ratio and ultimately real wages. The
results are obtained with conservative assumptions most of which tend to under-estimate the distortive
effects of taxation (see the concluding section below).

6. Results from the model also highlight the benefit of combining expenditure restraint with
appropriate structural reform (here in the form of increases in the retirement age). If expenditure restraint
includes gradual increases in the retirement age in line with longevity (scenario SR), consumption per
capita is 15% higher than in the purely tax-based scenario TU, and 8% higher than in scenario SU, where
spending is curbed without adjusting the retirement age. The main forces driving strong growth in scenario
SR are that arising retirement age boosts labour supply while moderation in public spending encourages
household savings and bolsters capital accumulation. The model results are consistent with intuition and
empirical evidence that fiscal consolidation and structural reform are to alarge extent mutually reinforcing
(see also van den Noord and Cournede, 2006).

The modd

7. The shortcomings of the tax gap analysis mentioned in the introduction can be overcome using a
general equilibrium model with overlapping generations parameterised on euro area data. This analytical
framework models the combined effects of public debt reimbursement and ageing-related reforms of public
finances on labour and capital markets, and thus growth in the long run. Annex | fully describes the model,
itsanalytical solution and the corresponding numerical method of resolution.

8. The dynamics of the model are exclusively driven by demographics, public finance reforms, the
reimbursement of public debt and the behavioura responses of economic agents in the euro area. In line
with most of the literature on dynamic general equilibrium models with overlapping generations for large
countries, this model does not account explicitly for effects stemming from the external side of the
economy. Accounting for external linkages would smooth the dynamics of the model, but only to alimited
extent. Euro area households may want to invest in younger countries to push up the rate of return on their
assets. Later, in the dissaving phase, any domestic savings shortage is likely to be less binding if euro area
governments can borrow on internationa financia markets. But such a shift in the counterpart of
government debt would do nothing to solve the ultimate sustainability problem. Moreover, the rest of the
world including much of the developing world is aso rapidly ageing and is therefore competing for the
same limited pool of capital. Home bias (the “Feldstein-Horioka puzzle”), exchange rate risks and financia
systemic risk also suggest that the possible overestimation of the impact of ageing on capital markets due
to the closed economy assumption is very small.

Demographics

9. The model embodies 79 cohorts each year, thus capturing in a detailed way changes in the
population structure. Demographic projections for the euro area aggregate the national projections
computed by Gonand (2005a) using official demographic assumptions. These projections are close to
member countries official demographic forecasts. Participation and unemployment rates by age-groups
are frozen from 2000 onwards in scenarios with unchanged retirement ages. Scenarios with rising
retirement ages include corresponding changes in the participation rate of older workers. The year 2000 is
used as a starting point for participation and unemployment rates because the unemployment gap was then
close to nil in the euro area.
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Households' maximising behaviour

10. The household sector is modelled by a standard, separable, time-additive, constant relative-risk
aversion (CRRA) utility function and an inter-temporal budget constraint. The instantaneous utility
function has two arguments, consumption and leisure. The average individua of a given cohort decides
how much to work, consume and save so as to maximise the discounted value of their lifetime utility,
corrected for risk aversion, subject to their inter-tempora budget constraint. Households endogenously
choose how long they work, but their decision to participate in the labour force is exogenous. In other
words, the intensive margin of labour supply is endogenous in the model while the extensive margin is
€xX0genovus.

11. Households receive wage and pension income aongside government-provided goods and
services that are not related to ageing, and they also benefit from public spending on health care.* In the
model, public health spending does not enter the revenue side of household accounts but it adds to utility
by keeping them aive longer.> Households pay proportiona taxes on labour income to finance the
reimbursement of public debt, the PAY G pension regime, an always balanced health-care regime, and non
ageing-related public expenditure.® The households optimisation programme is fully solved in an analytic
fashion (see Annex | for details).

12. An important feature of this life-cycle framework is that it introduces a relationship between
saving and demographics. The aggregate saving rate is positively linked to the share of older employeesin
the total population, and negatively to the share of retirees. When baby-boom cohorts get older but remain
active, ageing increases the saving rate. When these large cohorts retire, the saving rate declines.

Production function

13. Production is modelled through a standard constant elasticity of substitution (CES) function with
two inputs: capital and efficient labour. Exogenous technical progress drives the variation of multi-factor
productivity (MFP) over time. As mentioned above, working time is endogenous and results from
households’ optimising behaviour.

14. In the long-run equilibrium, the growth rate of the gross wage per unit of efficient labour equals
MFP gains because both total labour force and the capital-labour ratio (in efficiency units) are constant.

4. Public spending on health care includes expenditure on long-term care throughout the paper (see Annex |1
for more details).

5. In the model, demographic change is the only driving force behind projected increases in public spending
on health care. OECD (2006a) shows that this assumption errs on the conservative side as income- and
technology-related effects are large and may even dominate the impact of demographic factors. However,
as the focus of this paper is on fiscal policy and not on health-care reform, a deliberate choice has been
made of retaining conservative assumptions for the health sector. The choice of this assumption has little
impact on the results of the simulations for two reasons. First, the dynamics of public health spending in
the model simulations reported here is consistent with the results in OECD (2006a) despite a small
difference in the size of the increase. Second, the choice of a different assumption for increases in health
expenditure would shift the results in al scenarios but would not alter their relative positions because the
rise in public health expenditureis financed similarly in all scenarios (by increasing the associated tax).

6. Tax revenues are raised only on labour income and pensions in the model. A variant of the model
incorporating a proportional tax on capital income has been built. The results suggest that the receipts from
the capital income tax were very small compared with the revenues from taxes on labour income and
pensions. This variant was not used further because adding capital taxation seriously complicates the
analysis of the optimisation behaviour of households without improving the modelling of public sector
accounts much.
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There is no depreciation of capital. Including this parameter would not change the dynamics of the model
since equilibrium conditions stem from saving behaviour net of capital depreciation. The price of the good
produced by firms is normalised to 1 (numéraire). Inflation is abstracted from since this is a long-run
model.

Four scenarios of public finance reforms achieving sustainability in the face of ageing

15. Four different scenarios of public finance reform are considered (Table 1). Annex |l provides a
complete description of the four scenarios and the corresponding anaytic formulas. As mentioned above,
al scenarios achieve fiscal consolidation defined as repaying debt by 2025. Alternative scenarios where
ageing-related cost pressures are financed through debt accumulation have not been considered because
they imply unsustainable dynamics while the present study focuses on comparing different ways to restore
sustainability.”

Scenario TU: higher pension and health tax, debt reimbursed by taxes

16. In scenario TU, the PAYG pension regime is balanced each year through higher contribution
rates. The replacement rate and retirement age remain unchanged. Cohorts perfectly forecast future
increases in the contribution rate.

17. The stock of public debt accumulated in 2004 is equal to 71% of GDP and starts being paid back
(service included) from 2005 until 2025 when public debt reaches zero. The rationale for zero debt by 2025
is that government gets its fiscal house in order just before the ageing pressures really materialise. Aiming
at a stock of debt of 60% of GDP in 2025 would probably not be sustainable in this context and may thus
not provide a helpful basdline. The interest rate on the debt is equal to the equilibrium long-term interest
rate calculated endogenously by the model.

18. In this scenario, an additional proportiona tax is levied on labour income and pensions to pay
back government debt between 2005 and 2025. As from the time the fiscal consolidation programme is
announced (2005), households are fully aware that they will have to pay this specific debt reimbursement
tax supplement on their labour income or pensions between 2005 and 2025.

19. Non-ageing related public expenditure is financed by a proportional tax on labour income.
Households receive transfer income for an overal amount equal to the revenues of this tax. This non-
ageing related public expenditure regime introduces a degree of income redistribution within cohorts
because the amount of taxes (in absolute terms) is not constant across individuals while the corresponding
transfer payment is.

20. Assumptions for the public health-care regime are the same in all scenarios. It is financed by a
proportional tax on labour and pension income that balances its revenues with expenditure each year. The
tax rate rises in al scenarios as public hedth-care expenditure increases in the face of ageing. As
mentioned above, health expenditure is not modelled as a transfer adding to household income. Health
expenditure does however contribute to the utility of households in the model, because it is a necessary
item of spending to ddiver the longevity profile underlying the simulations. In other words, the utility
househol ds derive from health expenditure is not earning more but living longer.

7. See European Commission (2006) for long-term projections of debt levels on unchanged policy settings.
For a recent study of the implications of unsustainable debt dynamics for long-term economic growth, see
Gonand (2005b).
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Scenario SU: lower replacement rate of pensions, debt reimbursed by lower non ageing-related public
spending, higher health tax.

21. In scenario SU, the tax rate financing pensions is frozen from 2005 on and the PAYG system is
balanced thereafter by gradually decreasing replacement rates for new retirees. As households anticipate
future cuts in the replacement rate, they rethink their labour supply, consumption and saving plans
accordingly.

22. While the health regime is the same as in scenario TU, the main features of scenario SU are
twofold:

»  the pension replacement rate becomes endogenous after 2005,

» thereimbursement of the public debt accumulated up to 2004 is financed by lowering non-ageing
related public expenditures.

23. Both reforms are announced in 2005 and households respond immediately. For each cohort,
consumption before 2005 is the same as in the increasing contribution rate scenario, where households
anticipate that PAY G system reforms and public debt reimbursement rely on tax hikes. When announced
in 2005, households adjust their optimal consumption and leisure path over their lifetime. Thus the reform
prompts each cohort to devise new optimal inter-temporal paths for consumption and labour supply over its
remaining lifetime.

Scenario TR: higher age of retirement, dightly higher pension tax, debt reimbursed by taxes, higher health
tax.

24, In scenario TR, the effective average age of retirement rises by one year and a quarter every ten
years from 2005 until 2045 in line with forecasts of future life expectancy increases while replacement
rates are unchanged. Age-specific participation rates of workers above 50 are assumed to increase in line
with the changes in the retirement age. The (small) residua imbalances of the PAY G regime are covered
by changes in the pension tax rate.

25. As in base scenario TU, public debt is paid back by an additional proportional tax levied on
labour income and pensions between 2005 and 2025. The health regime and the non-ageing related public
spending are unchanged compared to scenario TU. As above, households respond immediately to al
changes in 2005 by deriving new inter-temporal optimal consumption and labour supply paths for al
cohorts.

Scenario SR: higher age of retirement, dightly lower replacement rate of pensions, debt reimbursed by
lower non ageing-related public spending, higher health tax.

26. In scenario SR, the average effective retirement age increases by one year and a quarter every
ten years as in scenario TR from 2005 to 2045. One difference with scenario TR is that the residual
imbalances of the PAY G regime are covered by reductions in the replacement rate for new retirees. The
pension tax rate is kept unchanged at its 2005 level.

27. Consistent with the focus on spending cuts, public debt is paid back by lowering non-ageing
related public spending and keeping the corresponding tax at its 2005 rate. Asin all scenarios, the health
regime is unchanged compared to scenario TU.

28. As above, households respond immediately to all changesin 2005 by deriving new inter-temporal
optimal consumption and labour supply pathsfor all cohorts.

10



Summary of the four scenarios
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29. Table 2 summarises the main characteristics of the reform scenarios simulated in the model.

Table 2. Main features of the four modelled scenarios of fiscal consolidation

Scenario TU

Scenario SU

Scenario TR

Scenario SR

The PAYG pension

regime is financed by:

The public debt is
reimbursed between
2005 and 2025 by:

Non ageing-related

public expenditure is

financed by:

Public health-care

spending is financed by:

higher taxes on
labour income.

higher taxes on
labour income and
pensions.

a constant tax rate
on labour income
and pensions.

higher taxes on
labour income.

lower replacement
rates for new
retirees.

lower non ageing-

related expenditure.

a constant tax rate
on labour income
and pensions.

higher taxes on
labour income.

a rising retirement
age + residual
increases in
pension taxes.

higher taxes on
labour income and
pensions.

a constant tax rate
on labour income
and pensions.

higher taxes on
labour income.

a rising retirement
age + residual cuts in
replacement rates.

lower non ageing-
related expenditure.

a constant tax rate
on labour income
and pensions.

higher taxes on
labour income.

Results

30. The simulation results, which are robust across variations in the parameters (see Box 1), show
that the choices made to restore the sustainability of public finances can have lasting implications for
developmentsin output per capita and other macro-economic variables (Figures 2, 3 and 4).

Box 1. Parameterisation, calibration and sensitivity analysis

The main exogenous variables in the model are the demographic data. A set of demographic data has been
constructed for the period 1910-2158. Historical values were gathered from national sources. Gonand's (2005a)
projections have been used for the period 2000 to 2158.

The model is back to its long-run steady-state in 2080. In this situation, GDP per capita growth is exclusively
determined by the exogenous growth in MFP and capital deepening grows in line with MFP, at 0.45% per annum. By
contrast, during the demographic transition, the dynamic equilibrium is driven by ageing and public finance reforms.

The model is calibrated on an interest rate of 3.5% in the base year, corresponding to the sum of MFP gains and
the discount rate, as suggested by life-cycle theory. In contrast with other studies, the model is not calibrated on
technical parameters such as the relative aversion to risk to mimic observed variations in the stock of capital around
the base year as procedures of this nature can bias the long-run results.

The level of the average replacement rate is computed as the ratio of pensions received per capita over gross
wages received per capita in 2000. The weighted average replacement rate for compulsory pension regimes is around
62% in the euro area (OECD, 2005b). While other values for replacement rates would modify baseline levels,
sensitivity analysis indicates that differences across simulations would not be substantially affected.

The values of the tax rates financing the pension regime, the balanced health care system and the non ageing-
related public expenditure regime are set in 2004 (the year preceding the implementation of the reforms in the model)
in line with the national accounts for the euro area.

In order to test the robustness of model results to alternative specifications and parameter values, extensive
sensitivity analysis has been carried out (see Annex lll). Overall, the dynamics of the results proves to be reasonably
robust to changes in key parameters.

Source : Annex Il covers these topics in more detail.

11
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Scenarios with unchanged retirement ages
Scenario TU: strong increases in taxes and a marked fall in the saving rate

31. Balancing PAY G systems in the context of ageing requires a very sizeable increase in tax rates -
on average from 10% in 2000 to around 24% in 2050. The proportional tax levied on labour income and
pension to reimburse debt by 2025 would be around 6% in 2005. Ageing would also mechanically trandate
into higher tax rates for financing health expenditure. Overall the tax burden increases very substantialy in
this scenario, from 50% of the GDP in the model in 2000 to 66% in 2030 (and 73% in 2050). While
massive, thisincrease is a natural reflection of the change in the dependency ratio over the period.

32. The changes in the tax-GDP ratio in this scenario cannot be compared with standard tax gap
estimates. Tax gap estimates such as in EU Commission (2006) reflect adjustments that will have to be
made over and above changes in entitlement programmes and in the tax-GDP ratio that are embedded in
current and planned policies. Another obstacle to comparability is the dynamic nature of the model
simulations which incorporate the negative feedback of higher taxes on output growth.

33. The dynamics of the capital-labour ratio reflect the relative speed of the declines in saving and
labour supply both triggered by ageing over the simulation period. It is downward doping over the
projection period, mainly because of the joint impacts of the debt-reimbursement tax on saving and capita
accumulation up to 2025, and of increasing taxes on optimal working time over the whole period. Overall,
from the 2020s on, both capital and labour are scarcer than in 2000 in this scenario while taxes are much
higher.

34. The dynamics of the average working time in scenario TU, which is a component of the
dynamics of the labour force, mirrors mainly the variations of the wage net of taxes. The intra-temporal
first-order condition in households maximisation programme requires that net wages and working time
move in tandem. Since households smooth their optimal inter-temporal paths for consumption and labour
supply, it is not meaningful to compute an instantaneous elasticity of working time to taxes from the
outcomes of the model.

Scenario SU: public spending restraint, more savings and higher wages

35. The increase in the overall tax burden is far more limited than in scenario TU: the tax-GDP ratio
evolves from 50% in 2000 to nearly 52% in 2030. In this scenario, public health expenditure, which is
increasing gradually in line with ageing, is the only item of government spending that drives taxes higher.
Non-ageing related public spending also falls between 2005 and 2025 to reimburse the debt. Overal the
level of total public expenditureis 17% lower in 2030 in scenario SU than in scenario TU.

36. With replacement rates of the PAYG pension regime declining to around 30% from 2025
onwards, there are strong incentives for working households to increase their savings relatively to scenario
TU in order to avoid a sharp reduction of their income and consumption when retired. As a result, the
saving rate is around 2 percentage points higher in scenario SU than in scenario TU and capital deepening
is accordingly much stronger.

37. In scenario SU, the gross wage is higher over the projection period than in scenario TU because
the capital-labour ratio in scenario SU is broadly stable, while it declines steeply in scenario TU. As a
result, the capital-labour ratio remains at far higher levels over the projection period, implying higher gross
wages. Since taxes are lower, net wages are much higher than in scenario TU but there is not as much
transfer income asin scenario TU.

12
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38. In scenario SU, the optimal working time diminishes by around 2.5% in 2005 when the reform is
announced. This derives from the change in households’ information set in 2005 and an associated strong
income effect. Anticipating that future overall taxes will be lower than previously expected, and that
stronger capital deepening will boost future wages, households realise that the reform in scenario SU raises
their permanent income compared to scenario TU. As aresult, they increase both their current consumption
and the optimal level of leisure. From 2005 onwards, the optimal working time slowly rises because of the
gradual risein average productivity resulting from ageing.

Scenarioswith gradually rising retirement ages

39. Scenarios TR and SR involve gradual increases in retirement ages in line with longevity. Raising
the retirement age by 1.25 year per decade significantly boosts labour supply (along the extensive margin)
and sows down the increase in the old-age dependency ratio.

Scenario TR: limited tax increases and much improved labour supply

40. Therise in contribution rates required to balance PAY G systems is much smaller than in scenario
TU because increases in retirement age limit the fall in the dependency ratio. From 50% of GDP in 2000,
the share of taxes in GDP rises to 58% in 2030 against 66% in scenario TU. Despite the much lower tax
burden, scenario TR ddivers alevel of government spending that is only dightly (8% in 2030) below that
in scenario TU.

41. The favourable impact of a gradually rising retirement age on labour supply leads the capital-
labour ratio to be dightly lower than in scenario TU. The tendency for individuals to save less because
their retirement period will be shorter than in scenario TU is roughly compensated by the longer working
life period during which they save. As aresult, the characteristics of the equilibrium on the capital market
in scenario TR are very similar to those in scenario TU.

42 As concerns the adjustment of the working time in 2005 in scenario TR, two opposite
mechanisms are at work. On the one hand, future capital-labour ratios are now anticipated by households
to be lower than previoudy thought (with past expectations in line with scenario TU). Thisimplies that the
future growth rate of wages is lower, and the cost of leisure declines. On the other hand, the rise in the tax
rate financing the PAY G pension regime is now far more limited than anticipated before 2005. This pushes
up the average cost of leisure ceteris paribus. Overal, the net impact on working time turns out to be
negative, suggesting a stronger impact of lower labour taxes on leisure and thus utility.

Scenario SR a tax burden in check and high levels of income

43. Scenario SR incorporates an increasing retirement age (as in scenario TR) and a fall in non-
ageing related public expenditure to reimburse the debt (as in scenario SU):

e Compared with scenario SU, the gradual increase in the retirement age limits the rise in the
dependency ratio and leads to a higher replacement rate. The reduction of the replacement rate
needed to balance the PAY G system is 21 percentage points instead of 34 percentage points in
scenario SU in 2030.

» The ratio of public spending to GDP is 15 percentage points lower in 2030 in scenario SR
compared with scenario TU.

*  Thetax burden almost stabilises (52% of GDP in 2030 instead of 66% in scenario TU).

13
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* Asin scenario TR, the capital-labour ratio remains relatively close to the one simulated in
scenario TU. Consequently, it is lower than in scenario SU, in line with a more favourable
dynamics of the labour force over the projection period due to the increase in the retirement age.

44, The growth rate of the economy would be on average 0.2% of GDP higher in the 2010s in
scenario SU than in scenario TU, due to stronger capital accumulation and a far lower tax burden. This
would tranglate into alevel of real GDP per capita 5% higher in 2030 in scenario SU than in scenario TU.

45, GDP growth would be even stronger in scenario SR, illustrating the favourable impact on growth
of balancing the PAY G system in an ageing context by increasing the retirement age and containing public
spending rather than raising taxes or strongly diminishing replacement rates. The average GDP growth rate
during the 2010’s would be 0.1% higher in scenario SR than in scenario TR which relies more on tax
hikes, and 0.34% higher than in scenario TU. The cumulative impact of such differencesislarge: a the end
of the simulation period (2050), income per head in scenario SR is 17% higher than in scenario TU.

Concluding remarks

46. Modd results indicate that if the large adjustments needed to restore fiscal sustainability were
made by raising taxes, the induced distortions could entail large costs for economic growth, with most of
the negative feedback coming through capital markets. The mechanism is that, if taxes are increased to
finance an unchanged pension replacement rate, households have much less incentive to save and invest
than if the replacement rate is reduced and taxes kept in check. Lower savings hold back capital deepening
and ultimately depress output per worker. Even though the effect of tax increases on capital formation is
large in simulation results, it may still be under-estimated because capital income is not taxed in the model.

47. The negative impact of taxation on labour supply is relatively modest in simulation results but is
likely to be stronger in practice because, to remain tractable, the model does not embody some potentially
powerful channels:

* Inthe model the same tax rate applies to all labour inputs. In euro area countries, tax schedules
are progressive. A consequence is that in practice the income effect will be weaker than in the
model and the substitution effect will be stronger. The simulations are therefore likely to
underestimate the negative feedback from higher taxes on the number of hours worked (the
intensive margin of labour supply).

»  While exogenous in the model, participation (the extensive margin of labour supply) is negatively
affected by taxes in practice. A large body of evidence indicates that a higher labour tax wedge
reduces participation, especialy through its disincentive effect on second earners (OECD, 2006b
and Jaumotte, 2003).

48. In addition to the effects captured in the model, tax-based consolidation strategies can also entail
additional distortions via the impact of taxation on multi-factor productivity (MFP). Because multi-factor
productivity is exogenous in the model, the simulations do not incorporate the effect of taxes on investment
in human capital and research and development activities. Most studies conclude that the effect is negative
and strong (Feldstein, 2006). Human capital accumulation and research and development efforts are the
main drivers of multi-factor productivity growth which itself is the dominant determinant of long-term
growth.
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49. On the other hand, the assumption that MFP is exogenous is only valid insofar as any cuts in
expenditure fall on low-priority items and those that have no or little effect on MFP. Early retirement
schemes are a good example whereas high-return infrastructure projects and efficient education
programmes are two examples of areas that expenditure-based fiscal consolidation strategies should largely
preserve. In other words, the model implicitly assumes that €1 of public expenditure is “worth” €1 of
income to households in the form of public services received, but it takes more than €1 of taxesto fund this
because taxes have distortionary effects. In redlity, there clearly are welfare benefits from funding a
number of social programmes collectively — indeed, this is the raison d ére for public expenditure in the
first place. The problem is that the costs of taxation rise sharply with the tax rate whereas the marginal
benefits of public expenditure programmes fall (the best programmes are implemented first). Thus, the
appropriate conclusion from the model is not that public spending is bad per se, but that cuts to lower-
priority spending items can deliver surprisingly large income gains compared with the aternative of raising
taxes.

50. The model could be extended to integrate feedbacks from the composition of public expenditure
on MFP growth. Such an approach would enable quantifying the implications of different expenditure
reform scenarios for long-term economic growth while taking account of feedback effects thanks to the
general-equilibrium nature of the model. In addition, an extended model of this nature would shed some
light on how much inefficient public spending is costing in terms of lost future growth. An important
challenge before implementing this approach is to derive reliable estimates for the impact of various
components of public spending on MFP.

51. The model could also be used in a normative analysis perspective to compare scenarios in terms
of their implications for inter-generational fairness. The foundation of the model on the optimising
behaviour of households opens the possibility of computing the lifetime utility of each cohort under the
considered scenarios. The theory of socia choice could then be used to examine how different options
compare depending on the degree of aversion to inter-generational inequality.
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Figure 3. Simulation results for public finance regimes
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Figure 4. Simulation results for macroeconomic variables
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ANNEX.
DESCRIPTION OF THE MODEL AND ITSSOLUTION

Demographics

52. The model embodies 79 cohorts each year, thus capturing in a detailed way changes in the
population structure. Each cohort is characterised by its age a at year t, has N,, members and is

represented by one average individual. The average individual’ s economic life begins at 20 (a=0) and ends
with certain death at W, , (a=¥,, —20), where W, , stands for the average life expectancy at birth of a

cohort born in year t.

53. In each cohort, a proportion w4 of individuals are working while L , are unemployed and receive
no income. The inactive population is divided into two components. A first component corresponds to
individuals who never receive any contributory pension during their lifetime. They may get socia
assistance, which the mode accounts for as part of government spending. A proxy for the share of the
inactive population that never receives a contributory pension is found in the ratio of inactive people aged
40-44 to inactive people aged 65-69 (in 2000).2 Distinguishing between pensioners and inactive people
who never receive any pension is not only realistic but also important to get reasonable levels for the
contribution rate balancing the PAY G regime. The proportion 7z, of pensioners in the population is then
computed asaresidual.

54, Demographic projections for the euro area aggregate the national projections computed by
Gonand (2005) using official demographic hypotheses. These projections are close to member countries
official demographic forecasts. They are transformed from five-year periods (2005, 2010, ..., 2050) and
age groups (20-24 years, 25-29 years...) into annual data (20, 21, ... , yearsin 2000, 2001, ... 2050) using
a linear interpolation. The implicit annual survival probabilities are close to UN projections (United
Nations, 2002).

55. As far as labour force and working population projections are concerned, unemployment and
participation rates by age-groups are frozen from 2000 onwards unless otherwise stated. The year 2000 is
probably a reasonable starting point because the output gap was then close to 0 in most OECD countries.
More detail on assumptions about participation rates is provided when policy scenarios are analysed (see
below).

8. The assumption here is that the individuals not in the labour force at 40-44 will never receive a pension
after 65 and remain outside of the PAY G regime. The intuition is the following: inactive individual s aged
between 40 and 44 are most probably neither students nor retirees. Their number is compared to the
number of inactive people between 65-69 , who in 2000 are amost al retired and till aive. In most
countries, around 20% of old inactive people do not receive a pension. Thisis the assumption in the model.
This method yields realistic contribution rates.
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Households sector’ s maximizing behaviour

56. The household sector is modelled by a standard, separable, time-additive, constant relative-risk
aversion (CRRA) utility function and an inter-temporal budget constraint. This utility function has two
arguments, consumption and leisure.

57. Introducing an endogenous labour market in general equilibrium models with OLG raises severa
challenges. Among others, many models compute the households' optimal behaviour using shadow wages
during the retirement period (see for instance Auerbach and Kotlikoff, 1987; Broer et al. , 1994; Chauveau
and Loufir, 1997; Docquier et al., 2002). The use of numerically computed shadow wages allows for
meeting atemporal constraint during the retirement period, i.e. when the fraction of time devoted to leisure
is equal to 1. These shadow wages are proxies for Kuhn-Tucker multipliers. While in principle
mathematically correct, this method may not be very intuitive from an economic point of view since it
assumes that agents keep optimising between work and leisure even during the retirement period. One
practical issue with the shadow wage approach as implemented in this literature is that the method chosen
to derive the shadow wages has an impact on the overall general equilibrium and therefore on all variables
via the intra-temporal first-order condition. Furthermore, this approach makes it practically impossible to
derive an analytical solution to the model and seriously complicatesits numerical solution.

58. These problems can be overcome by specifying the model in a way where the households
maximisation problem can be solved in two steps. The specification separates each cohort into working
individuals, who decide on their optimal consumption and labour supply, and non-working individuals,
whose labour supply is zero by definition.

59. The labour supply of the representative individua of awhole cohort (7, , [ [0;]] ) is such that:

1_€t,a = Vt,a(l_[;,a) +(1- Vt,a) =1- I/t,a[;,a <1

where v, , is the fraction of working individuals in a cohort aged a in year t and E;a is the
optimal fraction of time devoted to work by the working sub-cohort.® The model computes the optimal
ﬁ’a 'sfirgt, thenthe optimal 7, ,"sand the c, ,’s (more details follow below). This two-step method is not

possible in models which do not break down each cohort into sub-groups with different labour supply.

60. The objective function over the lifetime of the average working individual of a cohort of born in
year t is.

Wi o

1-o
i 3 ] (o e

1-0 &l 1+ p)’

where cfv ; Stands for the consumption level of the average individual of the working sub-cohort
of age j int, p isthe subjective rate of time preference (also caled psychological discount rate), o is

*

: : . l . : .
9. For instance, if I/tva:70% of acohort age a at a year t are working and devote ' of their available time

to labour, then the average individual of the same cohort devotes lia =35% of its available time to labour,
and 65% to leisure.
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1
the relative-risk aversion coefficient,*® V, | =((c:+j'j)l_l/‘c +/7(H1(1—6;1.’1.))1_1/‘()1'1’5 is the CES

instantaneous utility function at year t, n is the preference for leisure relative to consumption, ; the

elagticity of substitution between consumption and leisure in the instantaneous utility function, and H; a

parameter whose value depends on the age of an individual and whose annual growth rate is equal to the
annual TFP growth rate (with H, =1)."*

61.

The intertemporal budget constraint for the working sub-cohort of age 20 (i.e. a=0) inyear t is:

(o1 e (o1
R i [P R A Y y [F
i=1 tH i=1 tH

th,O

g*t,oa%,o +Z

j=1

where:

A.;,; Iis the after-tax income of a working individua per hour worked such that

Wi =W Ea(L-Typ —Typ — Ty —Tina) FOppal
W, stands for the gross wage per efficient unit of |abour.

The parameter &£, links the age of a cohort to its productivity. Following Miles (1999), a

quadratic function is used: &, (a) = %% (2)-00006"(2)°

with apeak at 42 years. *?

, which displays an inverted U-shape pattern

The tax rate 7, , stands for a proportional tax on labour income and pensions financing the
reimbursement of the public debt.

T, Stands for the proportional tax rate financing the PAY G pension regime (see infra), paid by
households on their labour income.

I,y stands for the rate of a proportional tax on labour income, which finances an always

balanced health care regime (see infra). Health expenditure has a favourable impact on the utility
of individuals because it underpins longevity gains. To avoid double counting, the model

10.
11.

12.

For a CRRA function, this coefficient is equal to the inverse of the intertemporal substitution coefficient.

Introducing this parameter stabilises the ratio of the contributions of consumption and leisure to utility
when technical progress is strictly positive. The Euler equation (infra) suggests that the annual growth rate
of consumption is equal, at the steady-state, to the difference between the interest rate and the discount
rate, which in turn is equal to annual TFP growth. See Broer et al., 1994; Chauveau and Loufir, 1995;
Docquier et al., 2002.

The Ingenue team (2001) uses the same function. Yet more recent econometric studies (Aubert and
Crepon, 2003) do not confirm the decrease of individua productivity for older workers. However,
sensitivity analysis shows that the impact on macroeconomic variables, especially growth, of the choice
between these two assumptionsis negligible.

23



ECO/WK P(2006)48

therefore does not account for health expenditure as income transfers received by households (in
contrast to other categories of public spending).

* T\ Stands for the rate of a proportional tax levied on labour income and pensions to finance
public non ageing-related public expenditure d, B

*  d; \a Standsfor the non-ageing related public spending that one individual consumes irrespective

of age and income. This variable is used as a monetary proxy for goods and services in kind
bought by the public sector and consumed by households.

62. In such a specification, the working sub-cohort aways chooses a drictly positive optimal
working time throughout its life. In other terms, the representative individual associated with the working
sub-cohort never retires. This property of the model does not lead to unrealistic results because each entire
cohort is made of a working sub-cohort and a non-working sub-cohorts, with weights that vary with the
age of the cohort. De facto, for the representative individual associated with the whole cohort, the

retirement age is defined exogenously through the v, ,’s which become equal to zero between 65 and 75

*

years. Since 1-/, , =1-v, /. ., the representative individual associated with the whole cohort retires in
the model when the exogenous parameter V,, reaches zero.** 63.The first-order condition for the

intratemporal optimization problem derives from equalizing the ratio between the marginal utilities of
consumption and leisure with the ratio of consumption and leisure prices. In the model, the price of the
goods produced is 1. The price of leisure (e.g. its opportunity cost) is equa to the net wage per unit of

efficient labour for cohort (a,t) —e.g. a ,. Some algebra yields the optimal relation between cf’a and
0., >0:

13. Tax revenues are raised only on labour income and pensions in the model. A scenario incorporating a
proportional tax on capital income has been built. The results suggested that the receipts from the capital
income tax were very small compared with the revenues from taxes on labour income and pensions. This
variant was not used further because adding capital taxation seriously complicates the analysis of the
optimisation behaviour of households for little benefit in terms of improving the modelling of public sector
accounts.

*

14. Endogenising the retirement decision with the 7,

would bring about serious problems. The year when

7, , becomes equal to zero is closely related to the function &, (a) = g%% (®)-00006" (@’

and individual productivity and its decline after some threshold year. Indeed, the first-order condition
suggests that £ ,=0 only if £, declines sufficiently so that (1 /) =(/7/a)t’a)‘cct*’a equals 1. The

associated retirement age can be very high with such a specification (more than 90). Moreover, there is a
lively debate about the form of the function &£, (@) , which may not decline after some threshold-year. For

linking the age

these reasons, endogenising the retirement decision using the /¢ :’a 's does not appear to be a good idea in

this context. Auerbach and Kotlikoff (1987), for instance, impose an exogenous retirement age of 66 in
their model.
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The intra-temporal optimality eguation is conform to intuition: a higher after-taw work income per
hour worked ( ¢y ) promptsless leisure (1~ ¢, ,) and morework (7, ,).

64. The first-order condition for the inter-temporal optimization problem derives from maximizing
the inter-temporal utility function under the budget constraint. Solving with a Lagrangian and after some
algebra, the following Euler equation is obtained (where k =1/ 0):

K=&
Ca _(1+ r ]K 1+nfaff |
C:—l,a—l 1+ IO 1+ ,7{ —_fa—l

The inter-temporal optimality equation is aso consistent with intuition:

if after-tax income per hour worked (¢ ,) is steady and the real rate of return (1) is higher than
the psychological discount rate ( 0 ), consumption will rise over time;

 if after-tax work income per hour worked (@ ) rises over time and the real rate of return (r,) is

steady and not lower than the psychologica discount rate (0 ), consumption (c:’a) will rise over
time; and

» lower risk aversion (lower g hence higher «) implies larger inter-temporal changes in
consumption (in the natural case where the real rate of return r, is higher than the psychol ogical
discount rate p).

65. Plugging this expression back into the budget constraint yields the initial level of consumption
for the working cohort aged a=0 at year t
Yo j 1 Yo
* & 1-¢ = & 1= 1=
&, 1-¢ = i
_i | 1+n R i _
= — JK *1.) k=1
where =, ; =1+ p) {WJ |_| @)
66. The optimal consumption path for each working sub-cohort is derived from the optimal value of

c:’O and the Euler equation. The paths of the labour supplies of the working cohorts (f:,a) are then derived
from the values (c, ;) using the intrartemporal first-order condition. Eventually, one can derive the optimal

labour supply of the average individual of awhole cohort (i.e. ¢, , suchthat 1-¢,, =1-v, .0} ,).

67. Knowing the optimal paths (/, ,) simplifies the computation of the optimal level of consumption

of the average individua of a whole cohort. The values (C, ,) are obtained by maximising the utility
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function of the average individual of a whole cohort, where the labour supply 1>¢,, =v,,/;, =0 is
aready known, i.e.:

Yo 1 1-o
Ut,O = ]_—]-O'Z (1+1p)i [[(Ct+j,i )1_1/5 +,7(H i (1—€t+j,i ))11/{)11/{]
j=0

under the inter-temporal budget constraint:

Yo i Yo j
1 1
Yio +Z[y”“ |_I £1+r . J] = Cio +Z[Ct+j’j |_| (1+r . j]
i=1 tH t+

j=1 j=1 i=1

where Y, ; stands for the total income net of taxes of the average individual representative of a
whole cohort, such that :

Yia =leaWe€aVea@—Tip —Tip —Te ~Tyna) Flina + Py

=l WE, (LT p = Typ = Tiyy ~Tyna) Flina + Py

68. In the above expression, @, , stands for the pension income received by the retirees of a cohort.

It is proportional to their past labour income, depends on the age of the individual and on the age g, at
which anindividua is entitled to obtain afull pension. Three cases may occur in the model:

1. No pension can be received before the age of 50: If (a+20)<50 - @, , =0.
2. If anindividua is above 50 but below the full-right retirement age ¢,, he or she can receive a

pension reduced by a penalty. This penalty was assumed to be equal to 6% per year," which
corresponds approximately to actuarial neutrality for current PAY G regimes. Thus:

¢ —20-a) .
If 50S(a+20)<ct . (Dt'a:max[ft,aptwtgwtﬂt'a[l_thTJ ’ Oj

where p, isthe average replacement rate of the regime when retiring at age ¢, .
3. Finaly, anindividua will obtain afull pension if hisor her ageis above or equal to ¢, .

nta
If @+200=2¢, - @ ’

ta =Piaaa

T g a1

This implies that the pension of the average representative individual is flat over time (i.e. not
wage-indexed), but is adjusted each year by the change in the number of pensionersin each cohort.

15. This benchmark corresponds roughly to an actuarially fair penalty rate (see for instance Casey et al., 2003).
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69. The optimal path for consumption stems from the Euler equation using a Lagrangian:

Cia _ 1+ I,
1+p

K
j where the intertemporal substitution coefficient is equal to the inverse of the risk
Ci-1a-1

aversion (« = o') parameter. The initial level of consumption c,, (i.e.the level of consumption of a
cohort of age 20 at year t) isaobtained by plugging the Euler equation into the budget constraint:

Cro =[yt,o + i[y”j'j rll (hlrm Jn/[h i[(“ o) j for. )H”

j=1 j=1 i=1

70. This life-cycle framework also introduces a link between saving and demographics. In such a
setting, the aggregate saving rate is positively correlated with the fraction of older employees in tota
population, and negatively with the fraction of retirees. When baby-boom cohorts get older but remain
active, ageing increases the saving rate. When these large cohorts retire, the saving rate declines.

71. Having computed the optimal path of consumption for all the cohorts of the model, average
individual saving (s, = ¥;4 —Ca) and individua wealth (Q,, =(1+r)Q .1 +S.,) can be computed.
The annual saving isinvested in the capital market, yielding an interest rate r, . The interest payments are
capitalised into individual wealth.

Production function
72. The supply-side of the economy is modelled through a standard CES production function with
two inputs, i.e. capital and efficient labour:

1
E 1—l 1.&

1—7
Yy = aK, d +(1_a)(At§tAtLt) Fl1 e

where a is a technology parameter (equa to the share of capital revenue in aggregate value
added for S - 1), B isthe capita / labour easticity of substitution, K, isthe stock of productive capita

in the business sector, A is an index associated with labour-augmenting multi-factor productivity, L, is

U, N
the total number of working individuals. Z, =Z€a t’aL 2 js an average index associated with the

a t

Ut,aNt,a

effect of average age of employed individuals on average labour productivity. A, = Z [{'a isthe

t

aggregate parameter corresponding to the average working time across working sub-cohorts in t. Thus
A, L, corresponds to the total number of hours worked, and A& A, L, isthe labour supply expressed as
the sum of efficient hours worked in t. This labour supply is endogenous since the EI’a 's(and thus A, ) are

endogenous in the model. Labour market policies modifying participation rates can be taken into account
through the ¢, ,N, , s which remain exogenous.
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B

1-

S

73. The production function can be written in an intensive form as y, = f (k,) = {crkt

s +(1—a)}

where k, =K, / AE,A,L, is the stock of capital per unit of efficient labour. Profit maximisation yields
1
1

1 1 A1 1_i B-1
optimal factor prices. r, =a’k, 5{akt A +1—a} for capital, and w, =At(1—a)(akt A +1—aJ

where w, is the real wage, gross of socia contributions paid by households. In the long-run equilibrium,
the growth rate of w, equals TFP gains because both total labour force and the capital-labour ratio (in

efficiency units) are constant. There is no depreciation of capital. Including this parameter would not
change the dynamics of the model since equilibrium conditions stem from saving behaviour net of
depreciation of capital. The price of the good produced by firmsis normalized to 1 (numéraire). Inflationis
abstracted from since thisis along-run model.

Aggregation and convergence of the model
74. In the aggregation block, capital supplied by households is W, = Z Q. 4N, 5. In other words,

the representative stock of capital of every cohort isweighted by the size of each cohort in total population.
The capital supply is normalised to 1 in the base year (i.e. 1989). Total efficient labour supply (A E.A,L,)

is aggregated in the same way, taking account of the number of working individuals in each cohort at a
given year, and is also normalised to 1 in 1989.

75. The intertemporal equilibrium of the model is dynamic: modifying the equilibrium variable
(i.e. the endogenous interest rate or wage) in a given year changes the supply and demand of capital in that
year and in any other year in the model, after as well as before the change. Numerical convergence applies

to both (Z,), = K,/AEAL, and (Z,), =W,/ AEA,L,, i.e. the demand and supply of capital per unit
of efficient labour respectively. The convergence process begins with an educated guess for the demand of
capital per unit of efficient labour (=,),. From this guess are derived successively r,, w, @,
Couio Leeiis Lesis Bos Yo Cuojjr Sy W and eventually (=), =W,/ AEA, L, which is the
supply of capital by households per unit of efficient labour. A Gauss-Seidel convergence processis used so
that (=,)y and (=,), converge. A convergence parameter ¢ is chosen so that, for { — O (typically
{ <0.005), one gets: 0< max|(Et)d (=) —:Ij < ¢ .When the convergence process is completed, the
equilibrium stock of capital per unit of efficient labour defines the equilibrium r, and w, associated with
W, =K, and L, each year. With capital and labour markets clearing, Walras' law ensures that the market
for goodsis cleared too.'

16. This result is ensured in the model because it requires respecting national accounts identities (i.e.
investment equals saving and total value added equals the sum of the remunerations of production factors).
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ANNEX 1.
DETAILED DESCRIPTION OF THE FOUR SCENARIOS

76. Four different scenarios of reforming public finances are considered. Scenario TU corresponds to
tax financing. Scenario SU corresponds to containing public spending except health-related expenditure.
The hedlth system is balanced through higher taxes in scenario SU because this entitlement programme is
presumably one where keeping spending stable as a ratio to GDP is most difficult in the face of ageing. In
Scenarios TR and SR, the effective retirement age rises gradually to balance the pension regime while
taxes are hiked (TR) or non-ageing related spending cut (SR) to reimburse the public debt.

Scenario TU: higher pension tax, debt reimbursed by taxes, higher health tax.

77. In scenario TU, the PAYG pension regime is balanced each year through higher contribution
rates (7, » ). The replacement rate and retirement age remain unchanged. Cohorts perfectly forecast future

increases in the contribution rate.

78. The stock of public debt accumulated in 2004 is equal to By, = 71%.GDP,y,, and starts being

paid back (service included) from 2005 until 2025 when public debt reaches zero. The rationale for zero
debt by 2025 is that government gets its fiscal situation in shape just before the ageing pressures really
materialise. Starting with a stock of debt of 60% of GDP in 2025 would probably not be sustainable in this
context and may thus not provide a helpful baseline. The rate on the debt is equa to the long-run
equilibrium interest rate (r,). In this scenario, the public debt is paid back thanks to an additional

proportional tax 7, , levied on labour income and pensions between 2005 and 2025, such that:

_ Boooa / 21+ 1,1 B 4
Iip=
za[zt,awtgavt,aNt,a + ¢t,a]7i,aNt,a

[t 0[2005;2025)

with B, =B, (1+r,_,) — TWZ [Et’awté‘avt’aNt’a + d)t’an;’aNt,a] standing for the amount of public
a

debt remaining in t. Households anticipate that they will have to pay 7,, on their labour income or
pensions between 2005 and 2025.

79. The hedth regime is financed by a proportional tax (7., ) on labour income and is always
balanced, such that:

Ut

E Chhan AN,
— a
Liw =

ly W EVy o N
a

a’ta’ “ta
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where h,,; stands for the level of public expenditures for health and long-term care as a function of
age a,' A is the total factor productivity index, and C,, is a constant of calibration such that
Tun =11%. As mentioned above, health expenditure is not modelled as a transfer adding to household

income. Health expenditure does however contribute to the utility of households in the model, because it is
anecessary item of spending to deliver the longevity profile underlying the simulations. In other words, the
utility households derive from health expenditure is not higher income but living longer.

80. The non-ageing related public expenditure are financed by a proportiona tax of 18% levied on

(gross) labour income and pensions. Each individual in turn receives in cash a non-ageing related public
good d, y» Which does not depend on its age (by definition) and verifies:™®

rt,NAza[gt,a\thth,aNt,a + ¢t,am,aNt,a
dina =
Za Nt,a

Scenario SU: lower pension replacement rate, debt reimbursed by lower non ageing-related public
spending, higher health tax.

0t

81. In scenario SU, the tax rate financing pensions is frozen (7, ;) from 2005 on and the PAYG

system is balanced thereafter by gradually decreasing replacement rates for new retirees. This motivates
agents to increase their savings to sustain their consumption when retired.

82. The pension replacement rate after 2005 becomes endogenous and is computed, from 2005
onwards, using the recursive formula:

max(a,t) max(a,t)
Tt,P Z YiaXta ~ Prg —20—«31"3‘4},,([_20_a Yieg, —20—.51”%,.51/Yt,.51€t+ct ~20-2,G14.¢, ~20-a
_ a a=¢,-19
a <& 20-a
Yi€e Z{max(l_ “ 100/6 ;Ojn-t,a/Yt,aft,a:|
a=30

where x,, =N, /N, and max(a,t) standsfor the age of the oldest individualsliving in year t.

83. The reimbursement of the public debt accumulated up to 2004 is financed by lowering non-
ageing related public expenditures. Thus 7, , =0 in scenario SU and the non-ageing related public

spending verifies:

Tt,NAza [gt,awt“:a'/t,aNt,a + cbt,a]Tt,aNt,a] =By /21-1,4B;

dt,NA = Lt
2 N
a
17. See OECD (2006).
18. With such a specification, the amount of non-ageing related public spending isindexed on TFP gains and thus remains

constant as a per cent of GDP (neglecting some limited compositional effects). This non-ageing related public regime
introduces some intra-cohort redistributional effects since the amount of taxes (in absolute terms) is not constant

among individual s while the non-ageing related income dt’NA is.
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84. Both reforms are announced in 2005 and households respond immediately. For each cohort,
consumption before 2005 is the same as in the increasing contribution rate scenario, where households
anticipate that PAY G system reforms and public debt reimbursement rely on tax hikes. When announced
in 2005, households adjust their optimal consumption and leisure path over their lifetime. Thus the reform
entails new optimal intertemporal paths for consumption and labour supply for each cohort over its
remaining lifetime. For the working sub-cohort, the new optimal consumption path beginsin 2005 at:

Wao05-a,0 i 1
L+ T005) Qo00s.a1 + Wogosa + E Wooos+j-a,a ( 1+ J
L] M2005+i-a

j=a+l i=a

*
C2005'a B LIJ2005—a,[

£, 1E - £ 4
1+n aéOOS,a-i- Z—zoos+j—a,j(1+/7 vi-ajH

j=a+l

(1+npfadt, e
where = ,5054j-a =(1+ p)_'K( i SR (1+rt+i—a)K_l'
=

1+ /75&%655,51

1]
85. Finally, the health regime is unchanged compared to scenario TU.

Scenario TR: higher retirement age, dlightly higher pension tax, debt reimbursed by taxes, higher health
tax.

86. In scenario TR, areform of the PAYG system is implemented which increases the legal age at
which an individual can receive afull pension. In the model, the effective average age of retirement (¢, ) is
thus raised by 1.25 years every 10 years, from 2005 onwards and until 2045. This order of magnitude is
roughly in line with national forecasts of future life expectancy increases. It is assumed that age-specific
participation rates of workers above 50 years of age increase in line with the changes in the age of
retirement. For example, individuas work five years more in 2045 than in 2005 while benefiting from the
same replacement rate. The residual imbalances of the PAY G regime are covered by changes in the tax
rate (7, ). The replacement rate for new retirees ( p,) is unchanged. Households' information set is
modified in 2005, entailing new intertemporal optimal consumption and labour supply paths for all living
cohorts (see above).*®

87. As in scenario TU, public debt is paid back thanks to an additional proportional tax 7, , levied

on labour income and pensions between 2005 and 2025. The health regime and the non-ageing related
public expenditures system are unchanged compared to scenario TU.

19. Incidentally, the two-steps resolution of the OLG model alows for taking account of the welfare cost associated with
an increase of the retirement age. For individuals who remain in the labour force for alonger period of time due to the
implementation of scenario TR, and who would have retired earlier in other scenarios, the optimal leisure time —i.e.,

I=ta=1-Vialia diminishes significantly compared with the other scenarios. This is because the employment
rates for older workers ( Via ) are increased in the mode! in line with the increase in the retirement age ¢, . Using the
distinction made by Saez (2002), the model takes account of the welfare costs associated with “extensive” variations of

14 L . . i
the labour force - through the (" 2 )'s - as well as the costs deriving from “intensive” variations of the same labour

*

force- through the optimal working time ft'a.
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Scenario SR: higher age of retirement, dightly lower replacement rate of pensions, debt reimbursed by
lower non ageing-related public spending, higher health tax.

88. In scenario SR, the PAY G system is reformed and the average effective age for retirement is
increased, as in scenario TR, by 1.25 years every 10 years from 2005 to 2045. Yet, in contrast with
scenario TR, the residual imbalances of the PAY G regime are covered by changes in the replacement rate
for new retirees ( p, ) while the tax rate (7, , ) remains unchanged from 2005 on. Households' information

set is modified in 2005 and entails new intertemporal optimal consumption and labour supply paths for al
cohorts (see above).

89. As in scenario SU, the public debt is financed by lowering non-ageing related public
expenditures. Thus 7, , =0 in scenario SR and the non-ageing related public spending is diminished

between 2005 and 2025 so as to pay back the public debt.
0. The health regime is unchanged compared to scenario TU.

91. Table 2 in the main text provides a summary view of the main features of the four scenarios.
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ANNEXI11.
PARAMETERISATION, CALIBRATION AND SENSITIVITY ANALYSIS

92. The main exogenous variables in the model are the demographic data, for which the model needs
a data set covering the period 1910-2158. Historical values for the period 1970-2000 are taken from
national sources. For the period 1950 to 1970, annual total population growth is assumed to be 1.5 timesiits
average annual growth for the period 1970-2000, in this way capturing the effects of the baby-boom shock.
For the period 2000 to 2050 the national population projections are used. From 1910 to 1950, as well as
after 2050, population level and structure by age groups are assumed to be constant.

93. The average life expectancies at birth for the cohorts born in the euro area (W, ,’s) are assumed

to have increased by 2 years per decade during the 20™ century, reaching close to 79 years in 2000. The
growth in life expectancy decelerates in line with national projections of member countries over the
projection period. After 2050, average life expectancy remains stable at 84 years.

94, The model is back to its long-run steady-state in 2080, when the economy returns to a stable
population level and structure.® In this situation, GDP per capita growth is exclusively determined by the
exogenous growth in TFP and capital deepening grows in line with TFP, at 0.45% per annum?** By
contrast, during the demographic transition, the dynamic equilibrium is driven by ageing and public
finance reforms.

95. In the production function, K,, L,, &4 and A, are normalized to 1 in the base year of the model
(1989). Asin Miles (1999), there is no depreciation of capital, an assumption which has no consequence
for the dynamics of the model and the equilibrium interest rate in a model with perfect competition. The
annua growth rate of A, associated with TFP gains incorporated in labour productivity in the long-run
(Acemoglu, 2000) is set to 1.5% for al countries. This parameter should be distinguished from the age-
productivity profile €,(a) which describes the amount of efficient labour per hour worked depending on
the age (a) of the worker. Lastly, the model does not attempt to trace effects of ageing on TFP and possible
endogenous growth effects.

96. The capital returns/value added ratio (i.e. the profit share) (a ) is set at 0.3 for al countries. In
models incorporating a depreciation rate (Borsch-Supan et al., 2003), the value for this parameter is
usually higher (e.g. 0.4) corresponding approximately to the ratio (gross operating surplus/value added
including depreciation) in the business sector. Assuming this figure of 0.4 and a standard depreciation rate
as a per cent of added value of 15% yields a net profit ratio of around 0.3. This is close to Miles (1999),
who uses 0.25.

20. Sensitivity analysis shows that the results are robust to the date chosen for the long-run steady state. For
instance pushing it back to 2100 does not alter the results much.
21. Given that the capital to labour ratio (defined in efficiency units) K/TFP.L is constant in the long-run, the

growth rate of the (K/L) ratio is equal to TFP growth. Therefore, in the steady state, the expression
a,(k—1) isequa to 0.45% per annum (assuming a capital share of 30% and TFP growth of 1.5% per

annum).
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97. The elasticity of substitution between capital and labour is assumed to tend to 1. Thus the
production function in the model is a Cobb Douglas function. A wide but still inconclusive empirical
literature has attempted to estimate the elasticity of substitution between capital and labour in the CES
production function. On average these studies suggest a value close to 1.2 Sensitivity analysis suggests
that choosing an elasticity of 0.8 would have changed the results only marginally.

98. The households psychologica discount rate was set at 2% per annum, in line with much of the
empirical literature. Different methods can be used to estimate this parameter. Analytical models, such as
that by Gallon and Masse (2004), suggest using a discount rate between 2% and 3% in real terms.
Alternatively, econometric models like that of Gourinchas and Parker (2002) suggest a value around 3%.

99. The variable ¢, isused in the model as a proxy for the length of the average working life and is

approximated here by the average retirement age in each country at year t . The average effective age of
retirement in the euro areais currently closeto 61 years.

100. The level of the average replacement rate ( p, ) is computed as the ratio of pensions received per

capita over gross wages received per capita in 2000. This is in line with the model’ s specification. This
parameter is used as a proxy for the generosity of the pension system. The weighted average replacement
rate for compulsory pension regimes is around 62% in the euro area (OECD, 2005b). While other values
for replacement rates would modify baseline levels (notably the saving rate and the capital / income ratio,
the dynamics in simulations would not be substantially modified as suggested by sensitivity analysis (see
below).

101. The risk-aversion parameter o in the CRRA utility function is assumed to be equal to 1.33
(implying an intertempora substitution easticity of 0.75). This parameter assesses the intensity of the
relative risk aversion or equivaently the inverse of the inter-tempora substitutability coefficient. A
standard result in financial and behavioural economics is to consider this parameter as greater than 1 (cf.
Kotlikoff and Spivak, 1981). Borsch-Supan et al. (2003) use a risk aversion parameter of 2.7, but this
choice results from the specific calibration of their model to reproduce observed orders of magnitude
around the base year. Such a high value might account for the relative insensitivity of saving behaviour to
interest rate variations in their model and thus might bias the results. Kotlikoff and Spivak (1981) use 1.33.
Epstein and Zin (1991) suggest values between 0.8 and 1.3 while Normandin and Saint-Amour (1998) use
15.

102. The model is calibrated on an interest rate of 3.5% in the base year, corresponding to the sum of
TFP gains and the discount rate, as suggested by life-cycle theory. Contrary to other studies, the model is
not calibrated on some technica parameters (e.g. the relative aversion to risk) so as to reproduce broadly

22. Andersen et al. (1999) use a panel of 17 OECD countries from 1966 to 1996 to estimate a value of 1.12.
This study estimates a CES production function with a Hicks-neutral technical progress, whereas in this
model the function has a labour-augmenting technical progress. Yet no estimates for a wide range of
countries of the elasticity of substitution of a CES function with alabour-augmenting technical progress are
available (see Klump et al., 2004).

23. Strictly speaking, ¢, is defined in the model as the age at which an individual who begins to work at 20
will be able to obtain a full pension at year t. Yet finding an aggregate value for ¢, thus defined would
require ignoring potentially important microeconomic factors.
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observed variations in the stock of capital around the base year. This procedure can indeed bias the resuilts,
as mentioned above *

103. The value of the easticity of substitution between consumption and leisure in the instantaneous
utility function (1/ &) tendsto 1. Thus the instantaneous utility function is (almost) of Cobb-Douglas form.
With this value, the model maintains a constant split of available time between work and leisure in the
steady state after 2080. Setting another value would introduce atrend in the average working time, with the
implication that it would converge to either O or 1 in the long run - an undesirable feature for the long-run
equilibrium.

104. The model is calibrated on the value of the preference for leisure relative to consumption (77),

which is set a 0.25. This value delivers realistic labour supply profiles for cohorts taking account of
weekly average working hours, week-ends and unavoidable activities (including sleeping). With this value,
the model generates an average working time per employee in line with standard assumptions (working 37
hours per week, 5 days per week, 48 weeks out of 52 per year, with 16 hours per day unavailable for
working activities in relation with, e.g. sleeping, eating, commuting, family life etc...).

105. The values of 7, (the tax rate financing the balanced pension regime), 7, ,, (the tax rate
financing the balanced health care system) and 7, \, (the tax rate financing the non ageing-related public

expenditures system) are chosen in 2004 - the year preceding the implementation of the reforms in the
model - so that total taxes amount to 49% of GDP and the breaking up between the three types of public
spending (financed by 7., 7, ,; and 7, \,) isin line with the national accounts. This method yields the

following contribution rates, expressed in percentage of each relevant tax base: 7,y ,=10.4%;
T4 1 =9.9% and 74 s =32.0%.

Sensitivity analysis

106. In order to test the robustness of model results to alternative specifications and parameter values,
extensive sensitivity analysis was carried out. Some results of this senstivity analysis - on an earlier
version of the model with an exogenous labour market (i.e. with 7 =0), no health regime, no public debt
and no ageing-related public spending - are given in Oliveira Martins et al. (2005). Overall, the dynamics
of the results appear relatively robust to changes in some key parameters (the capital share in value-added
a, the risk-aversion coefficient o, the age-individua productivity function ¢,(a), the elasticity of
substitution between capital and labour £ and the discount rate p ). Joint sensitivity analysis was also
carried out. Other sensitivity analysis on the parameter of preference for leisure relative to consumption
(n7) also suggests that the dynamics of the model is fairly robust to its parameterisation — provided, of
course, that parametersremain in realistic ranges. Details are available on request.

24, A lower vaue for the interest rate in the base year (i.e., 1989) would dightly dampen the intensity of
capital deepening.

35



ECO/WK P(2006)48

BIBLIOGRAPHY

Acemoglu, D. (2002), "Directed technical change", Review of Economic Studies, 69.

AlesinaA., E. Glaeser and B. Sacerdote (2005), "Work and leisure in the US and Europe: why so
different?’, Harvard Institute of Economic Research Discussion Paper, 2068.

Andersen, P., M. Klau and E. Y ndgaard (1999), “Higher profits and lower capital prices. isfactor
allocation optimal?’, Bank for International Settlements Working Paper, 65.

Auerbach A. and L. Kotlikoff (1987), Dynamic fiscal policy, Cambridge University Press.

Aubert, P. and B. Crépon (2003), "La productivité des salariés agés : une tentative d'estimation", Economie
et Satistique, 368.

Broer D.P., E. Westerhout and L. Bovenberg (1994), "Taxation, pensions and saving in a small open
economy", Scandinavian journal of economics, 96(3).

Bdrsch-Supan, A., F. Heiss, A. Ludwig and J. Winter (2003), “Pension reform, capital markets, and the
rate of return”, German Economic Review, 4(2).

Cahuc P. and A. Zylberberg (2001), Le marché du travail, De Boeck.

Casey, B., H. Oxley, E. Whitehouse, P. Antolin, R. Duval and W. Leibfritz (2003), " Policiesfor an
Ageing Society: Recent Measures and Areas for Further Reform”, OECD Economics Department
Working Papers, No. 369.

Chauveau, T. and R. Loufir (1997), "The future of public pensionsin the seven major economies’, chapter
2,in Broer, D.P. et J. Lassila (ed.), Pension Policies and Public Debt in Dynamic CGE Models,
PhysicaVerlag.

Docquier F., P. Liégeois, C. Loupias and B. Crettez (2002), “Vieillissement et inégalités
intergénérationelles en France”, Revue économique, 53(4).

Epstein, L. G. and S. E. Zin (1991), “ Substitution, risk aversion and the temporal behavior of consumption
and asset returns; An empirical analysis’, Journal of Political Economy, 99.

European Commission (2006), “Public Financesin EMU 2006", European Economy, Val. 2006, No. 3,
Brussels.

Feldstein, M. (2006), “ The Effects of Taxes on Efficiency and Growth”, NBER Working Paper Series, No.
12201.

Gallon, S. and E. Masse (2004), “ Arbitrage intertemporel, risgue et actualisation”, Document de travail du
Ministére de |’ environnement (France).

36



ECO/WKP(2006)48
Gonand F. (2005), "Assessing the robustness of demographic projectionsin OECD countries', OECD
Economics Department Working Paper, 464.
Gourinchas, P.-O. and J. Parker (2002), “Consumption over the life-cycle”, Econometrica, 70(1).
Klump, R., P. McAdam and A. Willman (2004), “Factor substitution and factor augmenting technical
progress in the US: a normalized supply-side system approach”, European Central Bank Working
Paper, 367.

Ingénue Team (2001), “Macroeconomic consequences of pension reforms in Europe: an investigation with
the Ingenue World Model”, CEPII Working paper, 17.

Kotlikoff, L. and A. Spivak (1981), “ The family as an incomplete annuity market”, Journal of Political
Economy, 89(2).

Miles, D. (1999), “Modelling the impact of demographic change upon the economy” , The Economic
Journal, Val. 109, No. 452.

Nickell S. and R. Layard (1999), "Labor market institutions and economic performance”, in O.
Aschenfelter and D. Card (eds), Handbook of Labor Economics, vol 3., (Amsterdam, North
Holland).

Nickell S. (2004), “Employment and taxes’, Centre for economic performance discussion paper, 634,
London School of Economics.

Normandin, M. and P. St-Amour (1998), “ Substitution, risk aversion, taste shocks and equity premia’,
Journal of Applied Econometrics, 13.

OECD (2005a), OECD Economic Surveys: Denmark, Paris.
OECD (2005b), Pensions at a glance, Paris.

OECD (2006), “Projecting OECD health and long-term care expenditures: what are the main drivers?’,
OECD Economics Department Working paper, 477.

OliveiraMartins J., F. Gonand, P. Antolin, C. delaMaisonneuve and K.-Y. Y 00 (2005), “The impact of
ageing on demand, factor markets and growth”, OECD Economics Department Working Paper, 420.

Prescott E. (2004), "Why do Americans work so much more than Europeans?', Federal Reserve Bank of
Minneapolis Quarterly Review, 28(1).

Saez E. (2002), "Optimal income transfer programs: intensive versus extensive labor supply responses”,
Quarterly Journal of Economics, Val. 117, No. 3.

United Nations (2002), World population prospects: the 2002 revision, Department of Economic and
Socia Affairs.

37



ECO/WK P(2006)48

WORKING PAPERS

The full series of Economics Department Working Papers can be consulted at www.oecd.or g/eco/Working_Papers/

5109.

518.

517.

516.

515.

514.

513.

512.

511.

510.

500.

508.

507.

506.

505.

504.

503.

Should Measures of Fiscal Stance be Adjusted for Terms of Trade Effects
(October 2006) David Turner

Monetary policy and inflation expectationsin Latin America: Long-run effects and volatility spillovers
(October 2006) Luiz de Mello and Diego Moccero

Social safety nets and structural adjustment
(September 2006) Paul van den Noord, Nathalie Girouard and Christophe André

Adapting the Icelandic education system to a changing environment
(September 2006) Hannes Suppanz

Forecasting monthly GDP for Canada
(September 2006) Annabelle Mourougane

Finland’ s housing market: reducing risks and improving policies
(September 2006) Laura Vartia

The Danish housing market: Less subsidy and more flexibility
(September 2006) Espen Erlandsen, Jens Lundsgaard and Felix Huefner

Labour market reformin Germany: How to improve effectiveness
(September 2006) Eckhard Wurzel

Removing obstacles to employment for women in Ireland
(September 2006) Boris Cournéde

Assessing Russia's non-fuel trade elasticities: Does the Russian economy react "normally” to exchange rate
movements?
(September 2006) Christian Gianella and Corinne Chantel oup

Regulation, competition and productivity convergence
(September 2006) Paul Conway, Donato De Rosa, Giuseppe Nicoletti and Faye Steiner

Improving education achievement and attainment in Luxembourg to compete in the labour market
(September 2006) David Carey and Ekkehard Ernst

Raising economic performance by fostering product market competition in Germany
(August 2006) Andrés Fuentes, Eckhard Wurzel and Andreas Reindl

Regulation of financial systems and economic growth
(August 2006) Alain de Serres, Shuji Kobayakawa, Torsten Slgk and Laura Vartia

Enhancing Portugal’ s human capital
(August 2006) Bénédicte Larre and Stéphanie Guichard

Improving labour market performance in France
Améliorer la performance du marché du travail en France
(July 2006) Stéphanie Jamet

Wage setting in Finland: Increasing flexibility in centralised wage agreements
(July 2006) Asa Johansson

38



502.

501.

500.

490.

498.

497.

496.

495.

494,

493.

492.

491.

490.

489.

488.

487.

486.

485.

ECO/WK P(2006)48

Taxation, business environment and FDI location in OECD countries
(July 2006) Dana Hajkova, Giuseppe Nicoletti, LauraVartia and Kwang-Y eol Yoo

The palitical economy of structural reform: Empirical evidence from OECD countries
(July 2006) Jens Hgj, Vincenzo Galasso, Giuseppe Nicoletti and Thai-Thanh Dang

Labour market performance, income inequality and poverty in OECD countries
(July 2006) Jean-Marc Burniaux, Flavio Padrini and Nicola Brandt

Improving Public-Spending Efficiency in Czech Regions and Municipalities
(July 2006) Philip Hemmings

Policiesto Promote Innovation in the Czech Republic
(July 2006) Alessandro Goglio

Getting Education Right for Long-Term Growth in the Czech Republic
(July 2006) Alessandro Goglio

Assessing the 2005 Czech Proposals for Pension Reform
(July 2006) Philip Hemmings and Edward Whitehouse

Poland’ s Education and Training: Boosting and Adapting Human Capital
(July 2006) Paul O’Brien and Wojciech Paczynski

The Rates and Revenue of Bank Transaction Taxes
(July 2006) Jorge Baca-Campododnico, Luiz de Mello and Andrei Kirilenko

Nothing Ventured, Nothing Gained: The Long-Run Fiscal Reward of Sructural Reforms
(July 2006) Peter Hoeller and Claude Giorno

Ireland’ s Housing Boom: What has Driven It and Have Prices Overshot?
(June 2006) Dave Rae and Paul van den Noord

Boosting Competition in Ireland
(June 2006) Dave Rae, Line Vogt and Michael Wise

Factors Behind Low Long-Term Interest Rates
(June 2006) Rudiger Ahrend, Pietro Catte and Robert Price

The Fiscal Challengein Portugal
(June 2006) Stéphanie Guichard and Willi Leibfritz

Are House Prices Nearing a Peak? A Probit Analysisfor 17 OECD Countries
(June 2006) Paul van den Noord

Maintaining Switzerland’ s Top Innovation Capacity
(June 2006) Florence Jaumotte

Employment Patternsin OECD Countries. Reassessing the Role of Policies and Institutions
(June 2006) Andrea Bassanini and Romain Duval

Brazl’s Fiscal Sance During 1995-2005: The Effect of Indebtedness on Fiscal Policy Over the

Business Cycle
(May 2006) Luiz de Mello and Diego Moccero

39



