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Abstract

Using a DSGE model of a small open economy we study the response of the economy

and income tax rate, in particular, to the reforms in the labour and product markets.

The model is non-Ricardian due to the distortionary taxation and built-in life-cycle

features. We assume that the wage markup and the price margins are reduced by one

per cent each. Both consumption and employment increase permanently. The public

sector balances improve, allowing for roughly 1 percentage point cut in labour income

taxes. Product market reform leads to a short-run reduction in consumption, leading

to an intertemporal tradeoff in reform setting. More activist fiscal policy can dampen

this tradeoff.
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1 Introduction

The future challenges in all developed economies are closely connected with fiscal policy

and population ageing, which put pressure on both the product and labour markets. This

paper studies the response of the Finnish economy, and public finances in particular, to

the permanent product and labour market reforms. To study the question we build on the

ideas of Blanchard and Giavazzi (2003), where product and labour market (de)regulation are

modelled as changes in the elasticity of substitution of different types of goods and labour.

In preparing quantitative results, we use the DSGE model of the Finnish economy. A similar

exercise for aggregated Europe has been done by Bayoumi et al. (2004a) and applied to the

Danish economy by the IMF (2004) using a model variant of Global Economic Model (GEM),

build at the International Monetary Fund by Bayoumi et al. (2004b). Jonsson (2007) studies

the welfare losses of imperfect competition and its relationship to distortionary taxation.

Their results are qualitatively similar to ours. However, significant differences arise from the

fact that, unlike the GEM model, our model includes distortionary taxes and households

that are essentially non-Ricardian. Moreover, our model depicts the Finnish economy as

a small open economy and treats the rest of the world as given, while the GEM can be

extended to a multi-country setup, with explicit trade relationships between structurally

similar economies. Finally, we interpret the reforms as specific to Finland, so that EMU-

wide monetary policy does not respond to these two reforms.

Our model has a non-stochastic balanced growth path at which the economic growth is

determined by exogenously given growth of labour saving technology and population. Ac-

cumulation of financial assets and physical capital reflect optimal intertemporal decisions

of households and firms. Monetary policy follows a fixed-exchange-rate regime, reflecting

Finland’s small size within the Eurosystem. The model contains exogenously determined

markups in the domestic goods markets and labour markets. The first markup, given by the

time-varying elasticity of substitution between different product brands, can vary temporar-

ily due both exogenously given variation and Calvo-type price rigidities. A similar structure

holds for the labour markets.

A household’s lifetime consists of two distinct periods. We label households living in

these two different periods as ‘workers’ and ‘retirees’, as in Gertler (1999). Workers and

retirees differ in terms of their effective planning horisons, marginal propensity to consume,

as well as the efficiency of their labour effort. In the model, the public accounts are closed
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by a labour income tax rule, which responds to the public deficit as well as the deviation of

public debt from the exogenously given target. The model is non-Ricardian in three ways:

First, the model has distortionary taxation in the form of a labour income tax, indirect

taxes (VAT) and corporate (profits) tax. Second, households have finite life. Consequently,

they discount government debt at a higher-than-market rate. Finally, in the second stage of

life (retirement) households suffer from a reduced ability to work. The age-profile of their

productivity decreases stepwise, which affects discounting of labour income.

Reforms that increase competition in both the product and labour markets are wel-

fare enhancing in the long-run. Increasing competition leads to increased consumption,

investments, employment and production potential of the economy. However, increasing

competition is associated with an initial decline in private consumption and a slight drop

in labour effort. This is due to the wealth effect caused by the reduction in profits, as

well as a temporary increase in the real interest rate caused by the slowdown of expected

domestic inflation. A similar phenomenon is called the intertemporal tradeoff by Blanchard

and Giavazzi (2003). This intertemporal tradeoff provides a potential political-economy

explanation of why the product market reforms seem to be difficult to implement.

Public sector finances are improved, in the sense that the initial public sector debt-to-

GDP ratio can be maintained at a lower labour income tax rate. Our standard simulation

suggests that a one per cent reduction in the price and wage markups respectively allows

roughly a 1.1 percentage point reduction in the wage income tax rate. The sensitivity

analysis shows that the results appear most sensitive to changes the labour supply parameter.

It also demostrates that the intertemporal tradeoff may be dampened when combined with

activist fiscal policy.

The rest of the paper is organised as follows. Section 2 sets out the model. Section

3 presents the simulation experiment in detail and discusses the results. The final section

concludes.

2 Life-cycle model

Following Gertler (1999) a household’s finite life-cycle consists of two distinct stages, “active

working-age” and “retirement period”. Consumption and labour supply decisions are affected

by the future prospect of retirement, as well as the fact that labour efficiency is assumed

to decline in the retirement stage. In particular, the likelihood that the worker will lose
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part of his labour income due to retirement, induces her to discount the future income

stream at a higher-than-market rate. This reduces consumption and increases saving. In

this sense, active working-age population saves for retirement. Retirees discount the future

more heavily than active working-age individuals, due to the constant periodic probability

of death. Therefore, retirees’ propensity to consume out of wealth is greater than that of

workers.

In addition to these basic features from Gertler (1999), a few extensions have been made.

First, we allow for a set of distortionary taxes: labour income taxes, statutory pension con-

tributions, indirect taxes and corporate taxes. Second, the labour markets are monopolistic,

with wage rigidities that arise from Calvo type wage contracts. Third, individuals receive

transfers from both the public sector (the state) as well as from (statutory) pension funds. In

modelling transfers, we have followed the general features of the transfer system described in

the Finnish national accounts. Finally, the model’s supply side is based on constant elastic-

ity of substitution (CES) production technology with factor augmentation in the underlying

technological progress and monopolistic competition in the goods market. This contrasts

with Gertler (1999), which assumes competitive markets and Cobb-Douglas technology.

2.1 Households

Consumers are assumed to be born as active working-age individuals. Conditional on being

an active worker in the current period, the probability of remaining one in the next period

is ω, while the probability of retiring is 1− ω. The transition probability is independent of

one’s employment tenure, so that the average tenure of active working age is 1/(1−ω). Once

an individual has retired she faces a constant periodic probability of death, 1 − γ. Also,

given that the survival probability γ is assumed to be independent of retirement tenure,

the average retirement period is 1/(1− γ). Regarding population dynamics, in each period

(N̂t−ω)Nt new active working-age individuals are born, so that the working-age population

grows at the gross growth rate of N̂t ≡ Nt/Nt−1. Given constant probabilities of retirement

and death and that cohorts are large, the retiree population (Nr
t ) evolves according to the

equation

Nr
t+1 = (1− ω)Nt + γNr

t .
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The ratio of retirees to the whole population, the old-age dependency ratio, evolves according

to

ϕt ≡
Nr
t

Nt
=

1− ω
N̂t

+ γ
ϕt−1

N̂t
. (1)

In the steady state, where the population growth is a constant N̂t = N̂ , the old-age depen-

dency ratio is ϕ = (1− ω)/(N̂ − γ).

In constructing the intertemporal decision problem, Gertler (1999) follows the recursive

preferences introduced by Epstein and Zin (1989) and modified by Farmer (1990). The pref-

erences separate intertemporal elasticity of substitution and relative risk aversion. Assuming

risk-neutrality, the model solution entails linear decision rules even with idiosyncratic risk to

income, asset return and length of life. This class of preferences is applied in the following

equation:

V it =
{[(

Cit
)ν

(1− lit)1−v
]ρc

+ βi[Et(Vt+1|i)]ρc
} 1
ρc
, i = {w, r} (2)

where

Et(Vt+1|w) = ωV wt+1 + (1− ω)V rt+1, β
w = β (3)

Et(Vt+1|r) = V rt+1, β
r = βγ.

V it denotes an individual’s value function, and i = {w, r} indicates whether the individual is

at active working-age w or retired r. Cit is consumption and 1− lit denotes leisure. Thus, lit

denotes the fraction of time allocated to work and parameter v is the elasticity of the period

utility function with respect to consumption. ρc is the curvature parameter, which implies

a constant intertemporal elasticity of substitution, σ = 1/(1 − ρc). The retirees effective

discount factor βr is adjusted to take into account the probability of death, as finite life

effectively implies a shorter planning horizon.

A perfect annuities market is assumed in order to eliminate the impact of uncertainty

about time of death. An active working age individual, in turn, faces a potential risk of

a decline in wage income due to retirement. However, given the individual’s preferences,

only expected future labour income affects consumption. A worker thus forms a certainty

equivalent of his random utility as shown in equation (3).

There are different financial assets available for consumers: a one-period government
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bond ASt , one-period pension fund bond APt , one-period foreign bond AWt and shares issued

by domestic firms AFt . A domestic one-period bond pays a nominal gross return of Rt =

1 + rt, while the gross return on stocks is RD ≡ 1 + rDt . Similarly, a foreign bond pays a

gross return of RWt ≡ 1+rWt . Thus, the gross nominal return on asset holdings of population

group i = {w, r}, is

RtA
i
t ≡ (1 + rSt )(AiSt +AiPt ) + (1 + rDt )AiFt + (1 + rWt )StAiWt , i = {w, r} (4)

where St isthe nominal exchange rate, rSt denotes the one-period bond rate, and rWt denotes

the corresponding foreign one-period bond rate. Given profits ΠD
t , the gross return is

1 + rDt = [AFt+1 + (1− tKt )ΠD
t ]/AFt ,

where tKt denotes corporate tax rate and profits1 ΠD
t are given by

ΠD
t = PtYt −WF

t Lt −RtKt (intermediate goods producers)

+RtKt − P It It (capital rental firm).

2.1.1 Retirees

A periodic budget constraint of a retiree born at time j,retiring at time k, and surviving at

least until t+ 1 is given by

Arjt+1 =
Rt
γ
Arjt +Wt(1− tRSt )ξlrjt + T rjkt − PCt C

rj
t , (5)

where At is the set of assets with corresponding gross-return Rt from (4),Wt denotes nominal

wage rate, tRSt retirees’ labour income tax rate, ξ the relative efficiency of retirees labour

effort (in workers’ labour units), and T rjkt denotes nominal transfers (such as pensions) to

an individual born at time j and retiring in period k. The price level of consumption goods

are given by PCt and the corresponding consumption aggregate is Ct.

A retiree chooses consumption and asset accumulation by maximising (2) subject to (5).

Since time and risk aggregators are linear homogeneous, retirees’ maximisation problem can

be turned into a dynamic programming problem, where the consumption-saving decision is

separable from the portfolio optimisation. Furthermore, aggregation can be done by simply
1See section 2.4 for details.
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summing over the retirees, since the decision rules are linear and there is no heterogeneity

among the retirees. It can be shown that the consumption function for retirees is given by

P ct C
r
t = εtπt[RtArt +Hrt + Srt ] (6)

where Hrt and Srt denote discounted after-tax values of labour income and transfers. Their

recursive representation is given by

Hrt = (1− tRSt )WtξL
r
t +

Hrt+1

N̂Rt+1/γ
, Srt = T rt +

T rt+1

N̂Rt+1/γ
.

Since the population of pensioners grows at the gross rate N̂ and total social security pay-

ments are distributed equally among them, N̂ enters the discount factor for future social

security transfers. Future aggregate labour income is similarly discounted.

The retirees’ marginal propensity to consume out of wealth, εtπt, evolves according to

following non-linear difference equation:

εtπt = 1−
(

Wt/P
c
t

Wt+1/P ct+1

(1− tRSt )
(1− tRSt+1)

) (1−v)ρc
1−ρc

β
1

1−ρc

(
Rt+1

P̂ ct+1

) ρc
1−ρc εtπt

εt+1πt+1
γ (7)

where P̂ ct+1 ≡ P ct+1/P
c
t . The retirees’ marginal propensity to consume varies with expected

real interest rate Rt+1/P̂
c
t+1 as well as with the expected changes in real net wage income.

As in the standard Yaari (1965) and Blanchard (1985) models, the likelihood of death,

(1 − γ) in (7), raises the retirees’ marginal propensity to consume. This can be easily seen

by considering a case of logarithmic preferences, where σ → 1 (i.e. ρC → 0). In this case

επ = 1− βγ.

2.1.2 Workers

As regards to workers, the budget constraint of a household of active working-age (denoted

by h) and born at time s is given by

Awhst+1 = RtA
whs
t + (1− tWS

t − tWP
t )WtL

ws
t + T wst − PCt Cwst (8)

and where T wst denotes net fiscal transfers to workers. As in the case of retirees, we assume

that these transfers are independent of workers’ age. A worker chooses consumption, labour

supply and asset accumulation by maximising (2) subject to (8) and to the constraints that
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become operative once she retires. Intertemporal maximisation gives rise to a rather compli-

cated Euler equation, but it can be shown that the consumption plan of active working-age

individuals can be aggregated as

PCt C
w
t = πt(RtAwt +Hwt + Swt ), (9)

where πt is the marginal propensity to consume of an active working-age individual and Hwt

and Swt denote discounted human and social security wealth.

Marginal propensity to consume out of wealth satisfies the non-linear first order difference

equation

πt = 1−

((
1− tWS

t − tWP
t

)
Wt/P

C
t

Wt+1/PCt+1

) (1−ν)ρc
1−ρc

β
1

1−ρ

(
Ωt+1Rt+1

P̂Ct+1

) ρc
1−ρc πt

πt+1

where tWS
t is the labour income tax rate and tWP

t the pension contribution rate. The factor

Ωt+1 that weights the gross real return Rt+1/P̂
C
t+1 evolves according to

Ωt+1 = ω

(
1

1− tWS
t+1 − tWP

t+1

)1−υ

+ (1− ωt)ε
− 1−ρc

ρc
t+1

(
1

ξ
(
1− tRSt+1

))1−υ

where tRSt+1 is retirees’ labour income tax rate and εt+1 > 1 is the ratio of retirees’ marginal

propensity to consume to that of the active working-age individuals.

Hwt in (9) is the discounted sum of the wage bill of active working-age individuals and

Swt is the sum across workers alive at t of the capitalized value of social security. Both of

these measures take into account corresponding discounted values at the time of retirement.

Formally,

Hwt =
(
1− tWS

t − tWP
t

)
WtL

w
t + ω

(
1

(1−tWS
t+1−tWP

t+1 )

)1−υ
Hwt+1

Rt+1Ωt+1N̂

+ (1− ω)
(εt+1)1−

1
ρc

(
1

ξ(1−tRSt+1)

)1−υ

ϕ−1Hr(t+1)
t+1

Rt+1Ωt+1N̂
(10)

Swt = T wt + ω

(
1

(1−tWS
t+1−tWP

t+1 )

)1−υ
Swt+1

Rt+1Ωt+1N̂
(11)

+ (1− ω)
(εt+1)1−

1
ρc

(
1

ξ(1−tRSt+1)

)1−υ

ϕ−1Sr(t+1)
t+1

Rt+1Ωt+1N̂
,
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where Hr(t+1)
t+1 measures the aggregate value of human wealth for a working retiree who

retired at time t + 1 but was still working at time t. Similarly, Sr(t+1)
t+1 measures the value

of total social security for a retiree who retired at time t+ 1 but was still working at time t.

The presence of Ωt+1 > 1 in the denominator of (10)–(11) shows how workers discount

future income streams at a higher rate than that at which the government can borrow, Rt.

This in turn has a tendency to reduce a working-age individual’s consumption and increase

saving. Ωt+1 varies positively with retirees’ marginal propensity to consume relative to that

of active working-age individuals. It also depends positively on retirement probability and

tax rates. This can be seen most easily by looking at the steady state value of Ω in the

special case where retirees and active working-age inviduals face the same labour income

tax rate t:

Ω =
(

1
ξ(1− t)

)1−υ [
ω + (1− ω)ε

1
1−σ

]
.

Moreover, notice that in the special case of logarithmic preferences (σ → 1) marginal propen-

sity to consume is constant, and it depends only on discount rate β (πt = 1− β).

2.1.3 Distribution of wealth and aggregate consumption

working-age persons’ and retirees’ differing marginal propensities to consume are reflected in

the rate at which the two groups accumulate financial assets. As these assets are accumulated

at different rates, aggregate consumption depends on how financial assets are distributed

among the two groups. In other words, we need a state equation for the distribution of

financial wealth among the two groups. Let λft+1 ≡ Art+1/At+1 be the share of financial

assets held by retirees and 1 − λft+1 ≡ Awt+1/At+1 the share of financial assets held by

working-age individuals. It can be shown that retirees’ share of financial wealth evolves

according to

λft+1/ω =
λft (1− εtπt

ν )RtAt
At+1ω

+
(1− τRSt )ξWtN

r
t + T rt − εtπt

ν (Srt +Hrt )
At+1

+
(1− ω)
ω

.
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Finally, aggregate consumption is obtained simply by summing up (6) and (9) and using

λft+1:

Ct = πt

{[(
1− λft

)
RtAt +Hwt + Swt

]
+ εt

[
λftRtAt +Hrt + Srt

]}

The equation for aggregate consumptions shows that transfers markedly influence the evolu-

tion of the distribution of wealth, which in turn affects aggregate consumption. Labour in-

come taxes affect consumption directly via the discounted lifetime human wealth and income

transfers, but also indirectly through their effect on labour supply and on the distribution

of assets between retirees and active working-age population. Given that the working-age

population discounts future income streams at a higher rate than that at which government

can borrow, fiscal policy that postpones tax increases into the future boosts consumption in

the short-run.

2.2 Aggregate labour markets

In the model, labour supply is determined endogenously via households’ optimal decisions

on consumption and labour supply. Each individual has one unit of time which he may use

to work or to enjoy leisure. Retirees as well as those of active working-age may participate

in the labour markets, but retirees are less productive than active working-age individuals.

In addition, the labour market is imperfectly competitive due to the wage setting power of

workers. Moreover, in the short term, real wages can depart from the desired level, due to

the slow adjustment of nominal wages, reflecting the long duration and overlapping nature

of wage contracts.

Following Erceg et al. (2000), we assume that there exists a ‘labour-aggregator’ that

uses the following constant-elasticity-of-substitution (CES) production function to aggregate

different working-age labour types (j):

Lwt =
[∫ 1

0

Lwt (j)−ρ
L
t dj

]− 1
ρLt

,

where Lwt (j) denotes the demand for type j workers. Cost minimisation of the labour-

aggregator implies that the demand for type j workers depends upon the relative wage and
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aggregate labour demand index:

Lwt (j) =
(
Wt(j)
Wt

)− 1
1+ρLt

Lwt (12)

where 1/(1+ρLt ) is the elasticity of substitution between differentiated labour inputs. Wt(j)

denotes the wage rate of a type j worker and the aggregate wage, Wt, is defined as

Wt =

[∫ 1

0

Wt(j)
ρLt
ρLt +1 dj

] 1+ρLt
ρLt

.

Following the now standard approach in the literature, it is assumed that only a fraction

of ζW randomly chosen workers can re-set their wages in each period. For those not able to

optimise in period t, the wage is mechanically adjusted using the previous period’s growth

rate of wages (dynamic indexing). The behaviour of aggregate nominal wages is characterised

by the following two equations:2

W ∗t =
1
ρLt

(1− v)P ct C
w
t /
(
1− tWS

t − tWP
t

)
v[(1− ϕ)Nt − Lwt ]

(13)

∆2 log(Wt) = β Et ∆2 log(Wt+1) +
(1− ζW )(1− ζWβ)

ζW
[log(W ∗t )− log(Wt)] (14)

where ρLt is the inverse of the wage markup and Nt is population. The optimal wage rateW ∗t

is directly derived from the aggregate version of an active working-age individual’s labour

supply decision, and taking into account the individual’s labour demand constraint (12).

Retirees’ labour supply is determined by the corresponding first order condition:

Lrt = ϕNt −
(1−v)
v P ct C

r
t

ξWt

(
1− tRSt

) .
2.3 Public sector, pension fund and fiscal rules

The general government (public sector) is divided into two sectors: state (central govern-

ment) and (statutory) pension funds. The state taxes as follows: labour income of workers

at the rate tWS
t retirees’ income at tRSt , firms’ social security contributions at tFSt , corporate

(profits) at tKt , and indirect taxes at the rate tCt . State consumption CSt consists of market

goods CSFt , which are provided by the consumption goods retailer (private sector), and
2It is worth noting that we assume that there exist state contingent securities that allow equilibrium

consumption and asset holdings to be equal for all workers, despite heterogeneous wages and labour supply.
Note also that the second equation is obtained after log-linearization.
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non-market goods Y St produced by the public sector itself, using a simple linear production

technology Y St = ΛSt ξ
GLSt , where ΛSt is a technology factor. Public sector employees have

different productivity level ξG which can differ from that of private sector employees.

State The state also pays taxable and non-taxable income transfers to both working-age

and retired individuals. In addition, it issues one-period government bond ASt that pay a

nominal return rt. Each period, the following budget constraint holds

− (ASt −ASt−1) (net lending)

= tWS
t WtL

w
t + tRSt ξWtL

r
t (income tax revenues)

+ tKt Πt (corporate income tax revenues) (15)

+ tCt P
C
t C

F
t (indirect taxes)

+ tFSt WtLt (firms’ social security contributions)

− PCt CSFt − POt Y St (government consumption)

− P It ISt (government investment)

− T wt − T rt (total net transfers)

− rtASt−1 (interest payments).

Public sector revenues must be in harmony with expenditures on public consumption

and investment, income transfers and interest expenditure on public debt. This is ensured

in the model by the fiscal policy rule

∆tWS
t = κ[(ASt −ASt−1)/Yt − Ās(1− 1/Ŷt)], (16)

where Ŷt ≡ Yt/Yt−1 denotes the gross growth rate of private production, (ASt − ASt−1)/Yt

is the fiscal deficit expressed as a share of private production, Ās is an exogenous target

for the central government debt ratio, and κ is the fiscal rule adjustment parameter which

controls the speed of adjustment of the labour income tax rate to deviations of public debt

from its long-term target. In principle, the higher the value of κ, the more concerned is the

state about balancing its budget.3

3See for instance Railavo (2004) for a discussion of alternative fiscal policy rules and their stability
properties.
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Statutory pension funds The pension scheme in Finland is a defined benefit scheme

in the sense that pension benefits are not directly dependent on workers’ contributions to

employment pension schemes or on the yields of pension funds. The contribution rates are

adjusted in for possible shortfalls in fund balances. Nearly all old age pensions are provided

by employment pension institutions or national pension institutions closely controlled by

the state. The Finnish statutory pension system is approximately 20 per cent funded.

Otherwise, it functions as a decentralised pay-as-you-go (PAYG) system4.

The fact that the pension scheme is defined benefit and partly funded motivates treat-

ment of pension funds as separate from the central government and modelling them as

having their own flow budget constraints and budget balancing rules. Furthermore, we can

consider the funded part of the pension system as contractual savings and the PAYG part

as a transfer from workers to pensioners.

Accordingly, we assume that the fund collects pension contributions and distributes

pensions to retirees T PRt . Pension fund also accumulates financial assets APt according to

the flow budget constraint

− (APt −APt−1) (net lending)

= tFPt Wt[LFt + ξGLG] (social security contributions of employer) (17)

+ tWP
t [WtL

w
t ] (social security contributions of workers)

− T PRt (total transfers paid to retirees)

− rtAPt−1 (interest payments)

where tFPt is the employer’s pension contribution rate and T SWt denotes transfers from the

state to workers that are treated as labour income, and finally T PRt denotes pensions and

other transfers from pension funds to retirees. Furthermore, it is assumed that pension

funds have a long-run funding target, expressed as a ratio of financial assets (AP ) to output.

This target is eventually achieved by appropriately adjusting the pension contribution rates.

This pension contribution rule is similar to the fiscal rule (16).

Monetary policy Monetary policy reflects Finland’s small share (1.6 per cent) in the euro

area. Consequently, the feedback from Finnish economy to euro area level is very modest.
4There is also a national pension scheme covering all citizens, but its role is diminishing. At the same

time, voluntary pension schemes and partly tax deductible are becoming increasingly popular.
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A reasonable approximation is that the euro area policy rate and the foreign exchange rate

are exogenous for the Finnish economy. We also assume that the exchange rate is fixed, i.e.

St = St−1.

2.4 Firms and technologies

The supply side of the model is essentially based on a single good. This is an intermediate

good that is a constant-elasticity-of-substitution (CES) aggregate of a continuum of brands.

The domestic intermediate good is combined with the imported good to obtain three different

final goods: consumption goods, capital goods and exported goods. These final goods differ

with respect to type of imported factor and elasticity of substitution between domestic and

imported factors. Domestic producers of intermediate products purchase their capital inputs

(capital services) in a competitive capital market (from companies providing capital services)

in which capital is freely for sale and transferable for use by other companies. The domestic

intermediate goods producers operate in monopolistic product markets due to the imperfect

substitutability of their products, and prices are sticky.

2.4.1 Domestic intermediate goods producers

The domestic composite intermediate good, Yt, is produced according to the following con-

stant elasticity of substitution (CES) production function, which combines individual goods

Yt(j) (Dixit and Stiglitz (1977)):

Yt =
[∫ 1

0

Yt(j)−ρ
z
t d j

] 1
−ρzt

The parameter ρzt ∈ [−1,∞) determines the elasticity of substitution, 1/(1 + ρzt ). For non-

positive values of ρzt the intermediate goods are gross substitutes. Perfect substitutability,

and hence perfect competition, is obtained by letting ρzt approach −1, so that in this case

the elasticity of substitution approaches infinity. We allow for time variation in the elasticity

of substitution.

Cost minimization implies the conditional demand function for the individual good j

(j ∈ [0, 1])

Yt(j) =
(
Pt(j)
Pt

)− 1
1+ρzt

Yt (18)
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and the price index for the composite domestic intermediate good

Pt =
[∫ 1

0

Pt(j)
ρzt

1+ρzt d j
] 1+ρzt

ρzt

(19)

Domestic intermediate goods, Yt(j), are produced by producers who face monopolistic com-

petition. They take the production technology and factor augmenting technical trends as

exogenously given. The production function is of the CES type and takes the specific form

of constant-returns-to-scale:5

Yt(j) =
[
δ
(
ΛKt Kt

)−ρ
+ (1− δ)

(
ΛLt L

F
t

)−ρ]−1/ρ

(20)

The factors of production include homogeneous capital services6, Kt, and homogeneous

labour, LFt . ΛKt and ΛLt denote time-varying7 capital and labour-augmenting technical

progress, which are unobservable to the econometrician and are common to all firms. The

elasticity of technical substitution is given by 1/(1+ρ), where ρ is the substitution parameter

in the production function. δ is the share parameter.

Cost minimization implies the following real marginal costs:

MCt(j)
Pt(j)

=

[
δ

1
1+ρ

(
Rt

ΛKt Pt(j)

) ρ
1+ρ

+ (1− δ)
1

1+ρ

(
WF
t

ΛLt Pt(j)

) ρ
1+ρ
] 1+ρ

ρ

, (21)

where Rt denotes the nominal rental price of capital services and WF
t = (1 + tFPt + tFSt )Wt

represents nominal labour costs. Firms’ pension and social security contributions are denoted

by tFPt and tFSt . Price level, Pt(j) = ΥtMCt(j), is determined by the markup Υt ≡ −1/ρzt

over marginal costs. Note, that the markup is not unity in the steady-state case since the

steady-state elasticity of substitution8 between intermediate goods is generally finite.

The first order conditions with respect to labour and capital services are given by the

log-linear equations

log δ − υt − ρλKt + (1 + ρ)(yt − kt) = rt − pt (22)

log(1− δ)− υt − ρλLt + (1 + ρ)(yt − lt) = wFt − pt (23)

5According to Ripatti and Vilmunen (2001) and Jalava et al. (2006) this seems to be a reasonable
assumption for the Finnish data.

6Capital is rented from capital rental firms, “leasing firms”.
7We do not specify their stochastic properties at this stage. See Ripatti and Vilmunen (2001) for further

discussion of their properties and estimates using aggregate Finnish data.
8The elasticity of substitution is Υ/(Υ− 1) in terms of Υ.
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where rt is the log of the nominal rental rate of capital services, wFt = Wt/(1− tFSt − tFPt )

the log of nominal wages (compensation per employee), and pt the log of the output price.

Due to the monopolistic competition in the market for output, the time-varying slope of the

demand curve, υt ≡ log(Υt), enters to the first order conditions. Note also that λt ≡ log Λt

for each type of λs in the model.

The dynamics of the price level Pt(j) of producer j arises from the assumption that a

firm changes its price level when it receives a random ‘price-change signal’ Calvo (1983).

The probability of receiving a price change signal is given by 1− ζ (ζ ∈ [0, 1]). Since there

is continuum of intermediate producers, 1 − ζ also represents the share of producers that

have received such a signal and thus had an opportunity to change their prices. The average

time between price changes is given by 1/(1 − ζ). For those firms that do not receive a

price-change signal in period t, the price level is mechanically adjusted using the period t−1

inflation rate (Altig et al., 2005).

Assuming symmetry of the firms, we obtain the following log-linearized, aggregate pricing

equation for the intermediate goods producers:

∆pt = M Et ∆pt+1 +
(1− ζ)(1− ζM)

ζ
[υt +mct − pt] . (24)

Producer price inflation is thus determined by expected producer price inflation and changes

in the slope of the demand curve (time-varying markup) and real marginal costs.

2.4.2 Capital rental firms

Capital is a homogeneous factor of production that is owned by a firm that rents capital

to producers of domestic intermediate goods. It operates under perfect competition. The

capital rental firm may choose between physical capital accumulation Kp
t or a higher uti-

lization rate Ut, with Kt = UtK
p
t−1 (Ut ∈ [0, 1]). Physical accumulation generates real

adjustment costs in the form of lost capital stock, whereas the capital utilization rate affects

the depreciation of the capital stock. Capital accumulation is given by

Kp
t +

γ1

2

(
∆Kp

t − γ2∆Kp
t−1

)2
Kp
t−1︸ ︷︷ ︸

≡aK(Kp
t ,K

p
t−1,K

p
t−2)

= Kp
t−1

1−
(
δ0 +

δ1
1 + δ2

U1+δ2
t

)
︸ ︷︷ ︸

≡D(Ut)

+ It (25)
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where aK(·) denotes the adjustment costs of the physical capital stock. The depreciation

factorD(Ut) (D(·) ∈ [0, 1]) is an increasing function of the capital utilization rate,D′(Ut) > 0

(see Baxter and Farr, 2001). The capital rental firm maximizes its expected discounted

profits

max
{Ut}{It}

Et
∞∑
s=0

Mt,t+sΠK
t+s

subject to the capital accumulation equation (25) and the definition of capital services. The

momentary profits are given by

ΠK
t =RtKt − P It It

=RtUtK
p
t−1 − P It {K

p
t + aK(Kp

t ,K
p
t−1,K

p
t−2)−Kp

t−1[1−D(Ut)]}

The price index of investment goods is the price index of the domestic investment good

retailer, P It . Since the firm is owned by households, the future profits are discounted using

the nominal stochastic discount factor (pricing kernel) Mt,t+s.

The optimal level of capacity utilization is given by the following first order condition

w.r.t. Ut:

Rt
P It

= δ1U
δ2
t (26)

which relates rental price to marginal depreciation of capital stock. The first order condition

w.r.t. the capital stock Kp
t is given as

− P It Et

[
1 + γ1

∆Kp
t − γ2∆Kp

t−1

Kp
t−1

]
+ EtMt,t+1

{
Rt+1Ut+1 − P It+1

[
− γ1(1 + γ2)

∆Kp
t+1 − γ2∆Kp

t

Kp
t

− γ1

(∆Kp
t+1 − γ2∆Kp

t )2

2 (Kp
t )2

−

(
1− δ0 −

δ1
1 + δ2

U1+δ2
t+1

)]}

− EtMt,t+2P
I
t+2γ1γ2

∆Kp
t+2 − γ2∆Kp

t+1

Kp
t+1

= 0. (27)

Due to the end-of-period timing of the physical capital stock, accumulated physical capital

is in use in the following period. Hence, it is the expected following period’s rental rate that

governs the current period investment decision.
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2.4.3 Domestic retailers

The economy is inhabited by three retailers, i.e. final goods producers. The first one

specializes in consumer goods (j = C), the second one in capital goods (j = I), and the third

one in exported goods (j = X). They combine domestic intermediate input — produced by

the intermediate goods producers — and sector specific imported goods and services and

operate under perfect competition. This means that they do not produce any value-added

and can be considered as aggregators that reflect the way consumers or the capital rental

firm (and public sector) substitute between domestic and foreign intermediate goods and

services. The production structure of retailers is similar in all three cases. What varies

is the elasticity of technical substitution and the time-path of factor-augmenting technical

changes. The technical changes are assumed to be constant in the balanced-growth-path,

but there may be shifts during the transition. Their developments affect the relative prices

of final goods. The CES aggregators are

jt =
[
δj
(

ΛjYt Y jt

)−ρj
+ (1− δj)

(
ΛjMt M j

t

)−ρj]1/ρj
, j = {C, I,X}.

Conditional factor demands are of the form

Y jt =
(
δj
) 1

1+ρj
(

ΛjYt
) −ρj

1+ρj
(
Pt

P jt

) −1
1+ρj

jt

M j
t =

(
1− δj

) 1
1+ρj

(
ΛjMt

) −ρj
1+ρj

(
PMj
t

P jt

) −1
1+ρj

jt j = {C, I,X}

and the price index is given by

P jt =

(δj) 1
1+ρj

(
Pt

ΛjYt

) ρj

1+ρj

+
(
1− δj

) ρj

1+ρj

(
PMj
t

ΛjMt

) ρj

1+ρj


ρj+1
ρj

. j = {C, I,X}

According to our estimation, it turns out that in the production of consumption goods and

capital goods, the inputs are gross substitutes and in the production of exports, the domestic

and foreign inputs are gross complements (the elasticity of substitution is less than unity).

Note also that consumption goods form the tax base for indirect taxation. In this case the

price index PCt in the above formulas should be replaced by the indirect tax rate factor

(1− tCt )PCt .
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2.4.4 Importing firms

In deriving a model for import prices, we follow the approach derived by Betts and Devereux

(1996 and 2000) and applied to Finnish aggregate import data by Freystätter (2003). We

assume that a fraction of importers price their product in local (Finnish) currency and the

rest in producer (their own) currency. Their pricing contains identical frictions in the form

of Calvo (1983), i.e. they may change their price only in the event of a random price-change

signal. And their marginal costs are identical. Aggregation of prices over these two types

of importers yields an import-price Euler equation where import prices depend on expected

future import price inflation and current and expected future changes in foreign exchange

rates, and on the real marginal costs of importers.

To model a delayed pass-through of foreign exchange rates, we assume that a fraction

ωj of firms in each final goods sector, j ∈ {C, I,X}, price their products in the Finnish

currency, the rest price in their own producer currency. Each of these two types of firms

have Calvo price rigidities (price change probability 1 − ζj , j ∈ {C, I,X}) with dynamic

indexing (see, for example, Altig et al., 2005). The aggregation of the two type of firms

leads to the following pricing scheme

∆2pMj
t =R? Et ∆2pMj

t+1 +
(1− ζj)(1− ζjR?)

ζj
(st +mcjt − p

Mj
t )

+ (1− ωj)(∆2st −R? Et ∆2st+1), j = {C, I,X}

where st is the nominal foreign exchange rate in domestic currency (e.g. EUR/USD), mcjt

the marginal cost for importing firms, pMj
t the import price for sector j. The parameter R?

denotes the foreign steady state discount factor, and 1− ζj the probability of reoptimising

prices.

2.5 Market equilibrium

All markets are in equilibrium at every point of time. The capital goods market is in the

equilibrium if the supply of capital services by the capital rental firm equals the demand

for capital services by intermediate goods producers. Similarly the demand of labour equals

its supply. There is an extra complication because labour supply and labour demand are

measured in different efficiency units, the former (LLWt ) in terms of working-age population
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and the latter (LLFt ) in terms of private sector employment:

LLWt = LWt + ξLRt (28)

LLFt = LFt + ξGLGt . (29)

In terms of number of employed, labour supply equals labour demand, i.e. LSt = LDt as

follows:

LSt = LWt + LRt = LLWt + (1− ξ)LRt (30)

LDt = LFt + LGt = LLFt + (1− ξGt )LGt . (31)

In the intermediate goods sector, the demand for intermediate goods by retailers and ex-

porters together equals total supply:

Y Ct + Y It + Y Xt = Yt. (32)

Stock markets clear when the supply of shares equals the demand for shares.

Markets for consumption goods clear when government purchases CSFt plus private con-

sumption Ct equals the supply of consumption goods CTt

CSFt + Ct = CTt (33)

and the markets for capital goods clear when public ISt plus private It investments equals

to the supply of capital goods ITt :

ISt + It = ITt . (34)

Export demand and supply are given by

(
PXt
StPWt

)−ρW
Mt = Xt, (35)

where the left-hand-side of equation (35) represents world demand for exports and Mt

and PWt are aggregate rest-of-the-world imports and the unit price in terms of foreign

currency. When market clearing conditions (28) – (35) hold workers’ and pensioners’ budget
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constraints, (8) and (5), the general government budget constraint (15), and pension fund’s

budget constraint (17) imply the following accumulation of (net) foreign assets:

StA
W
t = (1 + rFt )StAWt−1

+ PXt Xt − PMR
t MR

t − PMC
t MC

t − PMI
t M I

t︸ ︷︷ ︸
≡trade balance

(36)

where the lower line defines the trade balance.

To close the model we specify stochastic processes for the exogenously given variables:

Λ̂Lt , N̂t, Υt, ΛKt , ΛCYt , ΛCMt , ΛIYt , ΛIMt , ΛXYt , ΛXMt , ΛGt , ISt , CSFt , T wt , T rt , Y St , tKt , tFPt ,

tFSt , tCt , T PRTt , rFt , St, ˆPWt, Mt. For each variable, we provide a univariate first order

autoregressive equation of the form

xt = (1− ρx)x̄+ ρxxt−1 + εxt , εxt ∼ IID(0, σ2
x) (37)

where x is one of the variables above. An important part of the calibration exercise is

calibration of the steady-state values of the exogenous variables.

2.6 Model calibration

The parameters affecting the demographics is calibrated to approximately fit the demo-

graphic structure in the near future, where the retirees’ share of the whole population, here

defined as individuals of age 15–74 years, is roughly 25 %. Table 1 gives the implied proba-

bility of retirement and death. Corresponding retirement and active working-age periods are

then roughly 13 and 48 years. Annual net growth rate of population is set to 0.16 percent.

These demographic assumptions reflect Finland’s situation over the next decade, according

to official demographic projections.

In order to fit the participation rates close to 1995-2004 averages, we set the relative

efficiency, ξ, of ‘retirees’ at 32% of that of active working-age. The elasticity of periodic

utility with respect to consumption, ν, is set at 0.844, and the intertemporal elasticity of

substitution, 0.4, is based on the estimate by Viitanen (2002). These parameter values are

summarized in table 1.

We calibrate the steady-state product market markup to 1.085. This is low compared to

the estimate of Martins et al. (1996), which finds a manufacturing sector markup of 1.24.
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Table 1: Parameter values
Parameter Explanation Value
v Consumption share in utility 0.844
σ Inter-temporal substitution 0.4
γ Probability of surviving 0.979836 (12.5 years)
ω Probability of remaining ‘worker’ 0.99478 (48 years)
ξ Relative labour efficiency of retirees 0.32
N̂ Population growth rate, p.a. 0.16%
M̄ = R? Discount rate 1.021/4

γ1 Capital adj. cost (level) 300
γ2 Capital adj. cost (lag) 0.95
δ0 ‘Rust and dust’ in depreciation 0.010
δ1 ‘Wear and tear’ in depreciation 0.03
δ2 ‘Wear and tear’ curvature 4.5
1/(1 + ρ) Subst. in intermediate goods 0.58
δ corresponding share parameter 0.1
ζ Calvo parameter in goods market 1− 1/6
ζW Calvo parameter in labour market 1− 1/8
Υ Steady-state product markup 1.085
1/ρL Steady-state wage markup 1.30
1/(1 + ρC) Subst. in consumption retailer 2.5
δC corresponding share parameter 0.87
1/(1 + ρI) Subst. in capital retailer 2.2
δI corresponding share parameter 0.67
1/(1 + ρX) Subst. in exporter 0.45
δX corresponding share parameter 0.51
ζC Calvo, imported consumption 0.88
ωC Share of LCP firms in above 0.6
ζI Calvo, imported capital goods 0.95
ωI Share of LCP firms in above 0.3
ζX Calvo, imported materials 0.6
ωX Share of LCP firms in above 0.9
ρW Export price elasticity 1.24

Their method, however, differs markedly from ours. 9 Kilponen and Santavirta (2004)

find that the average price-cost margin in Finnish industry is roughly 8 per cent, based

on microdata from annual Industrial Statistics surveys that cover essentially all Finnish

manufacturing plants employing at least 20 persons. The labour market markup is calibrated

to 1.30, to match the labour share and employment rate in recent Finnish data. This wage

markup is roughly the same as that observed in Europe on average.

The elasticity of technical substitution between capital and labour follows the estimate

by Jalava et al. (2006), 0.58. The elasticity of substitution between domestic intermediate
9Another reason for a relatively small estimate of the steady-state markup results from the model con-

struction: The profit function of the capital rental firm is nonlinear, and it yields positive steady-state profits
even in the case of perfect competition. Hence a significant part of the private sector profits are generated
by that firm instead of by intermediate goods producers. Therefore our estimate is tentative but consistent
with the data and the parameter values in the model.
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goods and imported consumption goods is calibrated to 2.5 and is marginally higher than

that of the capital goods retailer, 2.2. For exports, the elasticity of substitution is estimated

at 0.45.

In order to illustrate how well the model accords with the recent data, we use the data

from 1995–2005 and calculate averages of several macro economic variables. The reason for

not using a longer time span is that Finland experienced major structural changes during the

1990s recession whereas we want to fit the balanced growth path to the more recent economic

environment. Table 2 gives summary statistics of those macro economic variables. The

model’s implied steady state portrays the expected demographic change in the forthcoming

decades and therefore differs somewhat the most recent data. In particular, there is a higher

dependency ratio, implying a bigger private consumption share, reflected in a larger import

share.

Table 2: Steady state shares and the data
Variable The data Steady-
(% of private production) (1995–2005) state
Imports 44.8 53.9
Exports 56.0 62.2
Consumption 101.9 101.4

Private 72.0 77.1
Public 29.9 24.3

Investments 26.4 28.1
Private 22.5 25.1
Public 3.9 3.0

Employment rate, % 58.6 59.7
Labour share, % 49.0 55.5
I/K, % 1.8 1.9
Dependency ratio, % 21.8 33.0
Income tax rate, % 31.6 27.2
Pension contributions, % 4.4 4.4

3 Product and labour market reforms

Gersbach (2000)10 classifies possible mechanisms of labour market reforms into three cate-

gories: direct effect of lower markup, stimulation of technical change, and expanded set of

product varieties. The seminal article by Blanchard and Giavazzi (2003) studies the political

economy of product and labour market reforms in a model that combines the first and the

third of the above mechanisms. A novel feature of their model is that the product market

markup, which is related to the number of firms, is endogenously determined by an entry
10See also Høj and Wise (2004).
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condition. The very same feature in their model also creates a link between labour and prod-

uct markets. In their model “product market deregulation leads to higher real wages, and

to lower unemployment in the long run”. This result has been challenged by Spector (2004)

who, by imposing decreasing returns to labour (production function), shows that real wages

may fall even in the long-run. Building on a model with labour market matching model and

efficiency wages, Amable and Gatti (2004) demonstrate that product market deregulation

may lead to employment losses even in the long run. Ebell and Haefke (2003) also builds

on a matching model and, due to hiring externalities, finds that quantitatively the product

market deregulation has a small effect.

The relationship between degree of product market competition and technical change has

been an important part of the research agenda of Aghion and Howitt11. This is quantitatively

potentially the most important channel. Their argument gets some empirical support from

Nicoletti et al. (2001) and Kilponen et al. (2004). The theoretical linkages of labour and

product market reforms, as set out by Blanchard and Giavazzi (2003), also get empirical

support from Nicoletti et al. (2001) and Jean and Nicoletti (2002)12.

Our approach differs from the above in three important dimensions: First, both product

and labour market markups are exogenously given. For this reason, there is no link from

markup to technical change. Second, in our model, agents optimize intertemporally and due,

to nominal and real rigidities, our model is able to analyze dynamics along the transition

path. Finally, as emphasized in the previous section, the model is non-Ricardian and so

includes a role for fiscal policy13.

Here, ‘product market reform’ refers to an increase in the elasticity of substitution of dif-

ferent product brands. The degree of product market competition in the model is determined

by the time-varying parameter Υt ≡ −1/ρzt in the pricing equation (24). It is the inverse of

the substitution parameter in the aggregator of domestic intermediate goods (18). Less than

perfect substitutability between goods may capture effects such as competition regulation,

horizontal collusion in product markets, public ownership of domestic firms, differences in

product standards, etc. The imperfect competition is limited to the intermediate goods

sector, since final goods producers, including exporters, operate under perfect competition
11See, for example, Aghion and Howitt (1994) Aghion et al. (2005) Aghion and Howitt (2006).
12The measure of wage premia in the above-mentioned studies is based on the characteristics of workers,

working conditions and firms. Therefore, it does not directly correspond to our labour market markup
measure.

13Bokan and Hughes Hallett (2006) enrich the Blanchard and Giavazzi (2003) model by with labour income
and payroll taxes.
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in their product markets.14 An example of this kind of reform was the change in Finnish

legislation in 2003 that forced mobile phone operators (carriers) to set up a system where

the client could keep the phone number after switching to another operator. Mobile phone

call prices declined substantially after the reform and contributed (together with a decline

in handset prices) −0.3 percentage point to the annual inflation rate.15 (Bank of Finland,

2005) The emergence of net-stores provides another example that can be interpreted as an

increase in the elasticity of substitution.

Similarly, we use ‘labour market reform’ to refer to an increase in the elasticity of substi-

tution of different labour types. The degree of imperfection in the labour markets is given

by the process for ρLt in equation (13). 1/ρLt determines the premium over the marginal

rate of substitution between consumption and leisure, which is the relevant measure of the

marginal cost of changing labour by one unit. It captures factors like the bargaining power

of labour unions, the unionisation rate, minimum wage legislation, unemployment benefits,

hiring and firing costs, immigration policies etc. In this sense, the parameter can be thought

of as capturing the essential ‘non-competitive’ features of the wage setting process.

In the following simulation exercise we assume an unanticipated instantaneous decline of

the markup process by one per cent. This results to a new steady-state. The persistence of

the shock is known by agents. The model is linearized around the terminal (’after-shock’)

steady-state.16 Due to this choice of shock structure, the resulting dynamic path portrays

intrinsic dynamics of the model.

Høj and Wise (2004) list in detail the possible restrictions to product market compe-

tition in Finland. They also provide estimates of the macroeconomic effects of increased

competition. According their estimate, based on empirical work by Nicoletti et al. (2001),

‘if Finland moved towards best practice for product market liberalisation in the OECD, then

the employment rate could increase by another 1/4–1/2 percentage point’ (page 36).

3.1 Responses to product and labour market reforms.

We study the responses of the economy to product and labour market markup shocks,

both separately and combined. Table 3 reports the new steady-states relative to the initial

steady-state reported in table 2, and figure 1 whows the dynamic (first 20 years) responses.
14The GEM model of Bayoumi et al. (2004b) allows for imperfect competition in various components of

final goods and is able to make this breakdown.
15This is surprisingly large number given quantitative inflation responses of our model.
16The simulation is carried out with the forecast command of Dynare 3.065 (Juillard, 2003) and cross-

checked with deterministic simulations (simul command) of Dynare 4.
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Since the model is close to linear, the responses of combined shocks are close to the sums of

individual shocks. In each case the size of a shock is one per cent from the initial steady-state

value. This means that the product market markup declines from 1.085 to 1.074 and that of

the labour market from 1.30 to 1.287. Consequently, the labour markup shock is marginally

larger, in percentage points, than the product markup shock.

The reduction in product market markup results an increase in factor demands that

raises the real wages, employment, and capital stock. Due to the decrease in domestic price

level and the fixed exchange rate regime, the real exchange rate depreciates. The reduction

in price markup raises the marginal product of capital and leads to a higher capital-output

ratio. Consequently, the consumption must give room to investments to reach the new

capital-output ratio. Household financial wealth will decline due to the reduction in firms’

profits and thus in the value of equity. Deceleration of consumer price inflation boosts the real

interest rate, further tilting the consumption profile. Increased real wages and employment

operate in opposite directions and consumption exceeds its original steady state level after

10 years. Fiscal policy plays an import role in the transmission of the price markup shock.

Labour income tax revenues increase due to the increase in employment and real wages. This

is, however, not enough to balance the budget, due to the significant decline in indirect and

corporate tax revenues. The budget is driven into deficit. The budget closure rule implies an

adjustment in the labour income tax that increases tax distortions. Pension scheme financing

relies solely on labour income taxes. Therefore, the pension contribution rate monotonically

declines. Due to the ultimate reduction in distortions (markup), the permanent response of

consumption to product market deregulation is positive. Given this, there is a permanent

improvement in the fiscal balance. This gives room for lowering the labour income tax rate

and pension contribution rate by 0.5 and 0.4 percentage points respectively.

A one per cent shock to the labour market markup results in responses that are only

1/3 of the magnitude of the product markup shock. Responses also portray substantial

differences. As described in section 2.2, working-age persons use their monopoly power

in the wage-setting. Their labour supply elasticity is smaller than that of retirees (see

discussion in next section). A reduction in the labour market markup shifts the supply of

labour downwards, producing a rise in employment and a reduction in real wages (see table

3). Contrary to the product market reform, the wealth effect is small due to the modest

increase in the value of the capital stock. Consumption increases. Improved public finances

enable an easing of the tax burden by 0.17 and 0.05 percentage points.
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Table 3: Long run (steady-state) responses to the product and labour deregulation
Reform in (market)

product labour both
Private production, % 1.28 0.35 1.60
Private consumption, % 1.49 0.34 1.81
Private investment, % 1.78 0.31 2.06
Capital stock, % 1.81 0.33 2.08
Employment, % 0.70 0.27 0.96
Real wage, % 1.60 -0.03 1.55
Income tax rate, % pts -0.51 -0.17 -0.67
Pension contrib. rate, % pts -0.43 -0.05 -0.47
Real exchange rate, % 0.40 0.18 0.56
Wage markup, % -1.00 -1.00
Price markup, % -1.00 -1.00

The responses of the combined reform are almost the sum of the two individual reforms.

Ultimately, the fiscal burden is eased by 1.15 percentage points. This is a substantial amount

given the small size of the shocks.

Our results confirm some of the results of Blanchard and Giavazzi (2003). In response

to product market deregulation, the households ultimately gain more as workers than they

loose as investors (owners of the capital stock): both real wages and employment rise in

the steady-state. The cost of the reform is in the short-run response, where households

loose more as investors than they gain as workers. This implies the existence of short-run

political costs in such a reform. In the Blanchard and Giavazzi (2003) model the labour

market reforms reduce real wages in the short-run and have no employment effect. Due to

an endogenous decrease in the product market markup, the long-run employment response is

positive. This is the intertemporal tradeoff in their model. In our case of exogenous markups,

the short-run response of employment is also positive and no intertemporal tradeoff exists,

in contrast to the product market reform.

3.2 Robustness

General equilibrium models like the one here have a number of deep parameters which

critically shape the dynamic and long-run effects. In this section we discuss how the results

change when some of the crucial parameters are altered. First, we increase the intertemporal

elasticity of substitution from 0.4 to 0.7, thus reducing the income effect of consumption.

It turns out that in the long-run the higher intertemporal elasticity of substitution tends to

downplay the effects of increasing competition in the product and labour markets on output,

consumption and capital stock. For instance, the tax burden is eased by 1 percentage point
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instead of 1.1 after full adjustment to increasing competition. Only is the long-run response

of real wage slightly magnified with the higher intertemporal elasticity of substitution.

Reducing the wage elasticity of labour supply is likely to magnify the effects of increas-

ing competition in both the labour and product markets. We have thus experimented by

increasing the share of consumption share in the utility function, ν, from 0.844 to 0.9. In

order to attract an increase in labour supply, the real wages need to rise by more than in

the baseline case. The responses to reforms are then dampened as households appreciate

consumption more than leisure. As a consequence, the fiscal impact is also reduced: the

scope for tax reduction shrinks to 0.8 percentage point instead of 1.15. The intertemporal

tradeoff is worsened as the consumption response is prolonged.

As a final check of the robustness of our results, we make the fiscal adjustment consider-

ably faster. This is achieved by increasing the value of parameter κ in the fiscal adjustment

equation from 0.03 to 0.1. Since the debt target remains the same, the steady-state responses

are not changed. As expected, faster fiscal adjustment leads to a more pronounced increase

in the income tax rate in the short and medium run. Faster adjustment of the income tax

rate, in turn, implies less accumulation of the debt-to-output ratio in the short run. The

period of rise in the income tax rate is, however, significantly shorter. The income tax rate

returns to the baseline level in about 6 years instead of 10 as in the baseline case. Due to

the same reason, the consumption returns to original level sooner than in the baseline case.

Therefore, the intertemporal tradeoff is eased. The effect is more pronounced if we increase

the cameralism further. This points to the fact that the product and labour market reforms

should be combined with an activist fiscal policy in order to dampen the short-run negative

effects.

4 Conclusions

Like other Nordic (Scandinavian) countries, the Finnish economy has performed compara-

tively well during the last decade. Many regulatory reforms have also been carried out to

make the Finnish economy more market driven. However, as suggested by Høj and Wise

(2004), there is still room to improve the competitive environment of product markets in

Finland. Similarly, due to the institutional setup of wage negotiations, the wage determi-

nation is essentially non-competitive. Moreover, the Finnish economy will face a dramatic

demographic change and resulting fiscal burden in the forthcoming decades. In this paper,
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we evaluate quantitatively the macroeconomic effects of increased product and labour com-

petition in the Finnish economy. By means of simulations we show that the product and

labour market reforms may be an avenue to relief of the fiscal burden along with improved

efficiency.

We simulate the response of the model’s economy to changes in price and wage markups

that are given by the elasticity of substitution in intermediate goods production and labour

aggregator. The size of shock is one per cent in both markups, which — according to our

estimate — are initially at the level of eight and 30 per cent respectively. The shocks are

assumed to be permanent and to show no intrinsic persistence — all that is known by the

agents.

Our standard simulation suggests that the increased efficiency enables reductions in the

income tax rate and employees’ pension contribution rate by 0.7 and 0.5 percentage point

respectively, while keeping the long-run public debt-to-GDP ratio in tact. Transition of

the economy to a new competitive environment is however costly. There is an initial fall

in consumption since it has to give room to investment. This initial fall in consumption

generates an intertemporal tradeoff. The short-run costs of deregulation provide incentive

for short-sighted politicians to postpone product market reform.

An increase in elasticity of intertemporal substitution, σ, and/or in wage elasticity of

labour demand, ν, leads to marginally more modest responses of key macroeconomic vari-

ables and fiscal policy in particular. It also turns out that a more activist fiscal policy would

dampen the intertemporal tradeoff.

Finally, it should be noted that product market competition and technological change

are not necessarily independent, as suggested by Nicoletti et al. (2001). Positive correlation

between these would imply even greater positive responses. Since our experiment does not

take into account this interdependence our quantitative estimates of the benefits of product

and labour market reforms may be on the conservative side.
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Figure 1: Dynamic Responses to Labour and Product Market Reforms
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