
142 � PRAGUE ECONOMIC PAPERS, 2, 2004

FISCAL CONSOLIDATION IN GENERAL EQUILIBRIUM FRA-
MEWORK (the case of the Czech Republic)
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Abstract:
Within the non-stochastic dynamic general equilibrium model framework this paper exami-
nes the implications of alternative fiscal consolidation programs for small open economy.
The calibrated model enables realistically quantify the impact of the deficit financing and
fiscal consolidation on consumption and saving of households, investment of firms and
thereby on the capital stock and real interest rates. Through the interest rate link the im-
pact of deficit financing and fiscal consolidation on cyclical and long-term properties of
monetary policy set-up can be observed. Several fiscal consolidations were simulated in
order to demonstrate the comparative statics and differences in dynamic paths of above
mentioned variables.
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1 . I n t r o d u c t i o n

The end of the twentieth century could be characterised as a period of fiscal
consolidations. During that period many countries underwent the fiscal adjustment
procedure in order to stabilize their fiscal sector. The need of fiscal consolidation
was a consequence of the deficit bias of public finance in the post world war period
(see Kopits, 2002). During that period the level of public debt had increased drama-
tically.

The need of fiscal consolidation has raised broad discussion about consequen-
ces of particular fiscal consolidations. The main interest has been focused on the
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1) The value added tax was chosen as more plausible example in comparison to consolidation using
income taxes. It is of course possible to prepare also such a simulation.

short and long run impacts on the real output movements. According to the compe-
ting theories, the possible results differ substantially. Alesina and Perotti (1996) pro-
vide both, theoretical and practical survey in this area.

One possible way to estimate the transitory and ultimate effects of the particular
consolidation is to use the dynamic general equilibrium model of the economy. Such
a model is based on optimal behaviour of households and firms and contains also
several different fiscal rules describing simply the fiscal authority behaviour. Intro-
ducing the government into the model and using several different types of fiscal rules
makes it possible to provide a set of distinguish simulations. These model simulati-
ons then also enable to evaluate the simultaneous responses of the economy on the
fiscal adjustment procedure.

Since the Czech government has recently announced the fiscal consolidation,
the relevant arising question is the possible impact of different types of consolidati-
on on the behaviour of households, firms and finally the economy as a whole in the
Czech case. In order to provide such an analysis, first it is necessary to build the
dynamic general equilibrium model that is, at least roughly, in accordance with the
Czech reality.

Alesina and Perotti distinguish in general between two types of fiscal consolida-
tions. The first one is labelled as successful one and is characterised by higher
weight put on the reduction of the expenditure side of public budgets. The second
one, in opposite labelled as unsuccessful one, is then characterised by higher weight
put on revenue side of public budgets. To show the differences in reactions of the
economy to the fiscal consolidation and to make things as simple as possible we
simulate two basic fiscal consolidation scenarios. In both the government decided
to decrease the government debt to output ratio with the ultimate target 10 %, but
in one of them the fiscal consolidation is based entirely on the changes of value
added tax1) while in the other on changes of government transfers and government
consumption.

Next to these two basic simulations we present another one that is also based
on changes in value added tax, but is simulated using forward-looking fiscal rule.
This kind of simulation is inspired by the common use of forward-looking rules for
description of monetary authority behaviour in dynamic general equilibrium models.
The results show that when the government is more forward looking the use of va-
lue added taxes in order to consolidate the fiscal sector is less distortionary.

The fiscal consolidation has in practice impact on both the long run movements
of the economy as well as on the dynamic paths around the steady state. Following
this division we describe first the comparative statics, i.e. the differences among
ultimate steady states, and then the differences in dynamic paths around the stea-
dy states.

The knowledge of the likely impacts of fiscal consolidation on the economy is
important also for the central bank. The importance arises not only through the im-
plied changes in the short run dynamics of the economy, but mainly through the
changes in the steady state properties. As Alesina and Peroti showed, different typ-
es of fiscal consolidations have consequently different impact on the long run be-
haviour of the particular variables.

Our simulations of course represent very extreme examples of fiscal consolida-
tions. However, the comparison of simulated results with empirical results and help
of other expert knowledge should enable us to improve the model properties and
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later simulate the effects of more realistic fiscal consolidation scenarios. Let’s bear
in mind that this paper represents the very first draft of the model and its simulati-
ons.

This paper is organised as follows. Section 2 describes the structure of the used
model. Section 3 then presents simulations of fiscal consolidation under different
conditions and provides the comparison of their ultimate steady states and transito-
ry dynamics. Section 4 discusses the implications of fiscal consolidation programs
for monetary policy and the last section concludes.

2 . T h e  M o d e l

This section provides a shortcut to the behavioral structure of the model and to
the derivation of its first-order conditions. The model itself falls into the discrete-time
perpetual-youth (see Blanchard, 1985; Yaari, 1965) strand of OLG models of two-
good small open economies without money. Similar but not so complex model was
used by Sutherland (1995). This framework constraints Ricardian properties of the
model even with non-distortionary taxes and transfers. Evans (1991) showed in the
simple Blanchard perpetual-youth model, without any life-cycle features, that the de-
partures from Ricardian equivalence are quite small. So, in addition we introduce,
following Faruqee and Laxton (2000), the life-cycle features using the age-earning
profile for households wages revenues.

The home small open economy consists of five types of agents, households,
producers of tradable goods, producers of non-tradable goods, capital rental firms,
and the government. A generation of households is born at each period. Each hou-
sehold faces a constant non-zero probability of death. During their life households
consume a variety of a large number of differentiated tradables and non-tradables,
supply labor, and accumulate wealth. The wealth of died households is redistribu-
ted through a competitive insurance market to those alive; as a consequence the
rate of growth of the individual wealth exceeds the aggregate one. Producers ope-
rate under monopolistic competition with each of them possessing one brandmark.
Those of tradable goods sector use a two-factor (labor, capital) production techno-
logy; they demand labor, rent physical capital and supply they brandmarked produ-
ction. Producers of non-tradables use a one-factor (labor based) technology so that
they only demand labor and sell their production. No sector-specific labor skills are
required and the labor supply is homogenous, however, we impose the indivisible-
labor restriction. Capital rental firms turn at zero cost tradable goods into physical
capital and rent it to producers; the capital rental market is assumed competitive. In
the behavioral background we assume two kinds of sluggishness to generate more
realistic transitory dynamics, namely habit formation in households’ consumption
and capital installation cost.

The government levies three types of taxes: on labour income, corporate profit,
and value added tax. These receipts are then used for government consumption of
non-tradables and for tranfers to households. The government finance is balanced
through its savings or debt that are perfect substitutes to those private ones. The
country as a whole faces a risk premium over the world interest rate that is endoge-
nously driven by the aggregate country indebtedness measured in units of the home
value added. Even though we do not explicitly introduce money and the monetary
authority into the economy the endogenous risk premium is amongst critical chan-
nels that contribute to the practical interrelation between the fiscal and monetary
policy. Furthermore, both the endogenous risk premium and the overlapping-gene-
ration character of the economy (with redistribution of wealth of died households)
limits to some extent the openness of the financial account and allow for an income
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effect of demand-side factors on the relative price of tradables and non-tradables in
the sense of Gregorio and Wolf (1994). This is another link between fiscal and mo-
netary policy that is worth investigating.

For the clarity of our exposition we only assume a non-stochastic version of the
economy where the only uncertainty pertains to the households’ life length. As no
money exists here we use the tradable goods (providing both consumption and in-
vestment services) as the numeraire.

2. 1 Households

At each period a generation of a constant size is born. Onwards, each house-
hold faces a constant probability of death, p, so that the generation size is descen-
ding at the rate of (1 – p). The usual practice is to normalize the initial size of each
generation to p getting the whole population size of 1 and the aggregate quantities
can be then interpreted in per-capita terms.

Moreover, the expected life horizon is easily proved 1/p which is a useful guide-
line for calibration. The reprezentative households setups their optimal program that
maximizes the expected utility taking into account the uncertain life horizon:

( ) ( ) ( )[ ]∑∞

=τ τ+τ+τ+
ττ −+β−

0
1,1 ttt nVzcUp

where p denotes the probability of death, β is the households’ discount factor, U is
the instantaneous utility from consumption measured by the index c, z is the refe-
rence habit stock in consumption evolving exogenously (“external”, “outward-loo-
king”, or “catching-up-with-the-Joneses” habit formation), V is the utility from leisu-
re, i.e. 1-n, and E is the conditional expectations operator. We rely upon the following
functional forms for U and V:
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First, the habit enters the utility multiplicatively which is both analytically more
tractable and more intuitive for balanced-growth steady states than the frequently
encountered additive specification. Second, utility from lesiure (or disutility from la-
bor effort) is linear which captures the indivisible-labor effect preannounced in the
early paragraph of this section (see Hansen, 1985).

The CES consumption index c is defined over tradable and non-tradable subin-
dices, ct and cn, with both of them being CES indeces over consumption of indivi-
dual types of goods, ct(k) and cn(k):
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where ω, θ, and ξ denote respectively the tradables expediture share, the elasticity
of substitution amongst individual types of tradables and the one amongst individual
types of non-tradables.

The usual budget constraint applies to each period, t = 0, 1, …,

bht + τ – (1 + rt – 1)/(1 – p)bht + τ – 1 = wtnt + πtt + τ + πnt + τ + πkt + τ + tft – ct + τpct + τ (1)
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where bh is the households’ net position in units of tradables, r is the country-spe-
cific interest rate, w is the after-tax real wage rate, πt, πn, and πk are respectively
claims to after-tax net cash flows from tradables producers, non-tradables produ-
cers, and capital rental firms, tf is the transfer from government, and pc is the usual
aggregate consumption price index (based on the expenditure minimization). The
rate of wealth growth is by 1/(1 – p) higher then the gross rate of interest due to the
insurance-market redistribution of wealth of died households.

Solution to the reprezentative household’s optimization gives rise to the following
standard first-order conditions

ctψt = νt, (2a)

νt = bht – 1(1 + rt – 1)/(1 – p) + xt, (2b)

xt = wtnt(1 – ηw) + πt + (1 – p)/(1 + rt)xt + 1, (2c)

ψt = 1 + (1 – p)(1 + β)-1/(σ + φ) [(1 + rt)(pct/pct + 1)]1/(σ + φ)-1(zt + 1/zt)φ/(φ + σ)ψt + 1, (2d)

ctt = ωctpct, (2e)

cntpcnt = (1 – ω)ctpct, (2f)

ct(k)t/ctt = [pct(k)t/pctt]-θ, (2g)

cn(k)t/cnt = [pcn(k)t/pcnt]-χ (2h)

where the current-period consumption as a fraction ψ out of the present value of the
household’s wealth, ν, which is the prerequisite for later aggregation across gene-
rations; the wealth itself consists of what is usually named “financial wealth”, i.e. the
first r.h.s. term in (2b), and “human wealth”, x (see 2c), expressed as a forward ite-
ration. The law of motion for ψ is rather complex due to two factors (as opposed to
the major part of OLG literature): first, the preferences over consumption feature
non-unit elasticity of intertemporal substitution, and second, the habit formation is
present in the utility. Equations (2e) through (2h) are standard rules guiding intra-
temporal consumption decision.

2. 2 Producers of Tradables

The k-th tradables producer has a two-factor production technology

λλ−
−= ttt ktkktkyt )()()( 1
1 � ,

where kt and �t denote respectively quantities of physical capital (lagged timing is a
convention to express the predetermined character of this input factor) and labor
employed in the production. He maximizes the present-valued net cash flow

( ) ( ) ( )( )∑∞

= −τ+τ+τ+τ+τ+πτ+ −η−−η−η−ρ
0 1, )(1)(1)(1
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subject to its demand curve (see household’s optimization problem)

yt(k)t + τ /ytt + τ = (pyt(k)t + τ /pyt t + τ)-θ
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where qt is the rental price of capital, ηp. is the corporate profit tax rate, ηy is the
value added (indirect) tax rate, ηw is the rate of labor income tax collected at
employers, and again yt and pyt without round-bracket indexation stand for respe-
ctively aggregate (marketwide) indeces. The pricing kernel ρ is based upon the pre-
sent shadow value of households’ wealth (i.e. present-valued langrange multipliers
associated with their budget constraints), in particular

( )



≥τ+ρ

=τ
=ρ

−τ+−τ+
+ ,1 if1/

,0 if,1

11,
,

ttt

ttt r

However, this is merely static optimization problem and we end up with the indi-
vidual markup behavior

λyt(k)t(1 – ηy) = wt �t(k)t(1 + ηw)θ/(θ – 1), (3a)

(1 – λ)yt(k)t(1 – ηy) = qttkt(k)t – 1θ/(θ – 1) (3b)

Next, we denote the gross (before-tax) profit

γt(k)t ≡ yt(k)t(1 – ηy) – wt �t(k)t(1 + ηw) – qttkt,

the after-tax net cash flow claimed by households as

πt(k)t ≡ (1 – ηπ)γt(k)t

2. 3 Producers of Non-tradables

The optimization problem of the k-th non-tradables producer is perfectly analo-
gous to that of tradables up to the technology specification, namely

yn(k)t = ant �n(k)t,

subject to its demand curve

yn(k)t /ynt = (pyn(k)t /pynt)-ξ

where an is the marketwide scale parameter to account for changes in relative pro-
ductivity between the two sectors. The first order condition is then obviously

pyn(k)tyn(k)t(1 – ηy) = wt �n(k)t(1 + ηw)ξ /(ξ –1)

or after substitution from the production function

pyn(k)tant(1 – ηy) = wt ξ /(ξ –1) (4)

The before-tax profit is then

γn(k)t = yn(k)tpyn(k)t(1 – ηy) –wt �n(k)t(1 – ηw)

and the claim to the after-tax net cash flow

πn(k)t ≡ (1 – ηp)γn(k)t

2. 4 Capital Rental Firms

Capital rental firms operate in a competitive market. The reprezentative firm
maximizes the present-valued net cash flow
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( )∑∞

= τ+−τ+τ+τ+ −ρ
0 1,t ttttt itktqt

subject to the capital accumulation constraint

ktt + τ = ktt + τ – 1(1 – δ) + itt + τ + J(ktt + τ, ktt + τ – 1)

where it is the current-period investment (using tradable goods), δ is the deprecia-
tion rate of physical capital, and J is the capital installation cost schedule (adjus-
ment cost). We think of this cost as a fraction consumed from the previously instal-
led capital, where the fraction is quadratic in the rate of change of capital

J ≡ j [(ktt – ktt – 1)/ktt – 1]2ktt – 1

where j is the scale parameter. Notice that zero cost occurs along the stationary
steady state (in which there is only the necessary renewal investment).

We perform the optimization with respect to the capital stock, kt, plugging the
accumulation constraint directly into the production function. The first order conditi-
on is then

1 + J1(ktt, ktt – 1) = (1 – p)/(1 + rt)[1 + qtt + 1 – δ – J2(kt + 1,kt)] (5)

which is in effect exactly the Tobin’s-q law of motion.

2. 5 The Government

The government net asset position evolves according to

bgt = (1 + rt – 1)bgt – 1 + ηwwt �t + ηy(ytt + yntpynt) + ηπ(γtt + γnt) – gnt – tft

where �t ≡ �tt + �nt, and gn denotes the government consumption expenditures on
non-tradables.

The behavior of tax rates, consumption expenditures, and transfers is subject to
various types of fiscal fules and differs across simulations as will be described in
the section 3.

2. 6 Aggregation, Market Clearing, and Solution

We close the model by aggregating the individual quantities, adding market clea-
ring conditions, and specifying the ad-hoc country risk premium rule. Let’s remem-
ber that the critical feature of the perpetual-youth kind of models is different rate at
which the individual versus aggregate wealth accumulates, namely, after the neces-
sary algebra of aggregating (1) we get the 1.h.s. as

bht – (1 + rt)bht – 1

Under symmetric equilibrium, the aggregate (economy-wide) behavior coincides
with the above first-order conditions and budget constraints where the round-bracket
(individual households and individual producers) indexation is dropped. Furthermo-
re, we must impose

ynt = cnt + gnt

For future references we denote the total real output of the home economy

y ≡ ytt + yntpynt

and the country’s net asset position

bt ≡ bht + bgt
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Last, we capture the foreign investors’ attitude towards risk in the following, rather
ad-hoc than structural, premium-augmented real interest rate parity

(1 + rt) = (1 + Rt)(1 + ut)

where R is the world (reference) real interest rate and u is the endogenous risk pre-
mium faced by the home country

(1 + ut) = (1 – bt /yt)
ε, ε ≥ 0

When running the model we first find the stationary steady state and calculate
the first-order log-approximation to the local dynamics. The simulations are then
computed using the generalized Schur decomposition as proposed by Klein (2000).

2. 7 Calibration of the Model

We calibrate the model for simulation at annual frequency using behavioral pa-
rameters more or less standard to the real business cycle literature. Furthemore, we
use the actual (as of 2000) Czech fiscal statistics to set the steady-state effective
tax rates. The proportion of corporate profit tax receipts in total fiscal budget along
with the observed average labor share of GDP is then also used as a guideline for
calibration of average profit rates (and hence markups or elasticities of intratempo-
ral substitutions) of tradables and non-tradables producers.

Table 1 shows the private-sector deep structural parameters; Table 2 checks
some model properties implied by this particular calibration; Table 3 provides some
background fiscal statistics for the baseline calibration of the government parame-
ters that are found in Table 4. However, these parameters as well as implied ratios
(shares of government receipts and expenditures, or proportions of government
sector to the whole economy) differ in simulations as the ways of fiscal consolidati-
on vary.

Table 1
Deep Structural Parameters of Private Sector

p Probability of death 0.02

β Households’ discount factor 0.97

σ Elasticity of intertemporal subsitution 1.50

φ Weight on habit in consumption 5.00

ω Proportion of tradables in consumption expenditures 0.50

θ Elasticity of substitution amongst tradables 6.00

ξ Elasticity of substitution amongst non-tradables 3.00

λ Labor share in production of tradables 0.60

δ Rate of physical capital depreciation 0.10

j Scale parameter at installation cost 100.00

R World real interest rate 0.03

ε Elasticity of risk premium w.r.t. indebtness 0.10
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Table 2
Implied Properties

Expected life horizon 50.00

Weight of lagged consumption in households’ decision 0.43

Markup in tradables 1.20

Markup in non-tradables 1.50

Table 3
Basic Czech Fiscal Statistics (as of 2000)

Effective tax rates

Indirect taxes 0.17

Labor income tax 0.14

Social contributions 0.46

Corporate profit tax 0.12

Proportions of fiscal receipts

Indirect taxes 0.30

Labor income tax 0.12

Social contributions 0.38

Corporate profit tax 0.09

Other-than-tax receipts 0.11

Proportions of fiscal expenditures

Consumption 0.42

Investment 0.11

Transfers 0.29

Interest 0.02

Others 0.16

Ratios to GDP

Govt. consumption and investment to GDP 0.25

Transfers to GDP 0.14

Other expenditures to GDP 0.07

Table 4
Parameters of Government Sector

ηy Value added tax rate 0.17

ηw Labor income tax 0.60

ηπ Corporate profit tax 0.10

gn pn/y Govt. consumption to real output 0.32

tf/y Tranfers to real output 0.13
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3 . C o m p a r a t i v e  S t a t i c s

We start the description of the effects of different fiscal consolidations by pre-
senting the steady-state effects. The simulated fiscal consolidations are based on
the ultimate condition for government debt. The target level for government debt is
10 % of the real output of the home economy. At the start of the simulations we
impose a shock that enhances the ratio of the government debt to the real output
up to the level of 20 %. The government then immediately starts the fiscal consoli-
dation in order to return to the 10 % target level.

As already mentioned above, in order to highlight some specific features of the
consolidation we only consider two extreme cases of the consolidation performed
via some isolated fiscal instruments. That is why Type 1 consolidation employs only
changes in value added tax, even though this is far from being the optimal policy
choice; optimal in the sense suggested by Chari and Kehoe (1999). The opposite
Type 2 consolidation is based only on changes of government transfers and govern-
ment consumption. Let’s bear in mind that the steady-state properties of the econo-
my under different types of consolidation have no meaning per se. They can only be
contrasted and compared to each other.

3. 1 Consolidation through Value Added Tax

We fix the government parameters at values stated in Table 4, except for the
value added tax. This means that the government is allowed to use only the value
added tax to meet its target. Next to it we set the government debt target to 10 % of
the real output and compute the implied value added tax consistent with this degree
of indebtedness in the model steady state. Technically we introduce a fiscal rule in
the form

ηy,t = ηy,t – 1 – αy(bgt /yt – target ), αy > 0

where ηy is the value added tax rate, bg denotes the government net asset positi-
on, y is the real output, and target is the target in terms of the degree of govern-
ment indebtedness.

3. 2 Consolidation through Transfers

For this consolidation type we fix government parameters at values stated in
Table 4, except for the ratio of transfers to the real output. This restriction allows the
government to use only the transfers to meet the targeted debt to output ratio. Simi-
larly, as in the previous case we set the ultimate government debt to 10 % of the
real output and compute the implied level of transfers consistent with this degree of
indebtedness in the model steady state. Again, we introduce a fiscal rule in terms
of the instrumental variable

tft/(wt �t) = tft – 1/(wt – 1 �t – 1) + αtf(bgt /yt – target ), αtf > 0

where tf are the government transfers to households, and wl is the labor income of
households (so that the ratio of the average transfer to a household over the avera-
ge labor income is in fact the instrument).

The following Table 5 reports the ultimate steady state values of different vari-
ables corresponding with the particular fiscal consolidation type. It is straightforward
that the steady state of Type 2 consolidation is characterised by lower level of value
added tax rate and lower level of government transfers. Although the proportion of
private consumption in real output is almost the same, the higher capital-to-output
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ratio shows that Type 2 consolidation leaves the economy at higher level. It then
implies that the steady state level of private consumption is also higher.

4 . T r a n s i t o r y  D y n a m i c s

In this section we examine the transitory dynamics around the steady state un-
der Type 1 and Type 2 consolidation and fiscal rules. The model was calibrated and
used at the annual frequency.

4. 1 Consolidation through Value Added Tax

For the Type 1 simulations we set αy = 1 in the used fiscal rule. All other taxes
are kept fixed as well as the ratio of government consumption to real output and the
ratio of transfers to households‘ labour income. The whole fiscal adjustment is rea-
lised through the changes in value added tax rate. Graphs 1 – 8 show the dynamic
paths around the steady state for the consolidation Type 1. The zero level in all
graphs represents the steady state values. Let’s keep in mind that the ultimate stea-
dy state differs from the initial since the consolidation type has also an impact on
steady state values.

Graph 1 shows the sharp increase in the value added tax rate that is accompa-
nied by the decrease in private consumption (Graph 2). The households try to com-
pensate the sharp decrease in consumption by using the debt financing, so we ob-
serve the decline in the ratio of private net assets to real output (Graph 3). Since
the government is not able to move immediately to the target level of debt to real
output ratio, we can observe the path of the gradual movement to the target debt to
real output level (Graph 4). We can see that the movement of the debt to real output
ratio to target level has under this type of consolidation strong cyclical properties.
The cyclicality and the overshooting is caused by strong decline in consumption and
output after the increase of value added tax rate. It implies lowering of transfers and
government consumption since both are assumed to be proportional to household
labour income and real output respectively. Facing the dropout in households’ labour
income and real output, the government is forced to decrease momentarily the go-

Table 5
Steady State Values – Type 1 and Type 2 Consolidations

Type 1 Type 2
(V.A.Tax) (Transfers)

Value added tax 0.26 0.17

Transfers to real output 0.13 0.06

Proportion of value added tax in govt. receipts 0.56 0.44

Relative price of non-tradables in units of tradables 1.04 1.12

Proportion of consumption in real output 0.62 0.61

Capital-to-output ratio in tradable sector 1.63 1.83

Labor in tradable sector to labor in non-tradable sector 0.44 0.45

Total labor to real output 0.87 0.80
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vernment consumption and also the level of transfers (Graph 5 and 6). As a result
of dampening the private saving and investment and the rise of the risk premium
we observe the increase in real interest rate (Graph 7). The rise of the risk premium
is caused by the initial increase of the government debt.
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4. 2 Consolidation through Transfers

The contrasting case of fiscal consolidation (Type 2) is based on changes of
government transfers to households. To make the transitory dynamics and the mag-
nitude of fiscal reactions more realistic we accompany the transfer based fiscal rule
by another in terms of government consumption

gnt /yt = gnSS /ySS + αgn(bgt /yt – target ), αgn > 0
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where gn denotes government purchases of non-tradable goods. So the fiscal au-
thority tries to fulfill its target by changing the level of transfers to households and
the level of government consumption. For the Type 2 simulations we set αtf = 1, αgn

= 1. All tax rates are kept fixed at levels denoted in Table 4.
Graphs 9 – 16 demonstrate the dynamic paths of relevant variables. The orde-

ring of the graphs corresponds with the ordering of graphs of Type 1 consolidation.
Only the first Graph 9 depicts the behaviour of total labor instead of value added
tax rate since the tax rate is fixed in this case.

As in the previous consolidation type here we also observe the decline in priva-
te consumption (Graph 10) accompanied by the decrease of private assets to real
output ratio. But the extent of this decrease is substantially lower in comparison to
the Type 1 consolidation. This is partly caused by the fact that the consolidation is
also accompanied by the decline in government consumption and also by the fact
that households react more positively to fiscal consolidation based on cuts in ex-
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Private Consumption
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penditures. On the other hand, let’s keep in mind that there is also movement in the
steady state consumption. The steady state private consumption is getting higher.
Thus the Alesina and Perotti conclusion that this kind of consolidation should lead
to higher growth of private consumption after approximately first two years of de-
crease is quite plausible. This result for consumption path holds despite the strong
Non-Ricardian equivalency properties of the model.

Graph 12 depicts the adjustment path of government debt to real output ratio. In
comparison to the previous example, the movement to target level is quicker, more
gradual and the initial deepening of the debt is much lower. The quicker and more
gradual return to the target level is caused by the lower initial decrease in private
consumption, output and employed labor force, and also by the fact that this decre-
ase is overcome quite smoothly. So the government revenues do not fall so sharply.
Finally, the lower initial deepening of the government debt and quicker gradual re-
covery lead to the lower initial rise of real interest rate and its smooth return to stea-
dy state value in comparison to Type 1 consolidation (compare Graphs 15 and 7).

4. 3 Case for Forward-Looking Fiscal Policy?

It is common practice to use forward-looking monetary policy rule in models of
monetary cycles. Following this practice we run an alternative simulation with value
added tax based fiscal rule, but augmented with a forward-looking element borro-
wed from the monetary policy theory

ηy,t = ηy,t – 1 – αy(bgt + 2/yt + 2 –target), αtf > 0

where ηy is the value added tax rate, bg denotes the government net asset positi-
on, y is the real output, and target is the target in terms of the degree of govern-
ment indebtedness. In comparison to the Type 1 consolidation, here the fiscal au-

Graph 20
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Graph 17
Value Added Tax Rate

Graph 18
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thority does not take into account the actual ratio of government net asset position
to the real output, but this variable two years ahead. The forward looking element
incorporated in the fiscal rule leads to much smoother reaction of the economy to
the fiscal consolidation with no excess cyclicality of particular variables. The graphs
(17 – 24) depict the results of this kind of simulation.

5 . I n t e r a c t i o n  w i t h  M o n e t a r y  P o l i c y

To consider the interaction with monetary policy, it is necessary to take into ac-
count the movement of real interest rate and the relative price of non-tradables to
tradables. From the monetary policy point of view we can distinguish between the
ultimate steady state differences and differences in the transitory dynamics.

Considering firstly the steady state properties and using the Table 5 we can
conclude that the level of real interest rate is lower after Type 2 consolidation than
after Type 1 consolidation, as the capital to output ratio is higher. On the other hand,
the price level is higher since the relative price of non-tradables to tradables is
higher. Remember that the price of tradables is equal to one. It implies that the
monetary policy authority should be prepared to lower the relevant interest rate as
the real interest rate declines in order to hold the same level of the monetary condi-
tions; even though it will face the higher growth of the price level.

Secondly, comparing the dynamic paths we can conclude that immediately after
consolidation there is a rise in real interest rate and risk premium as the govern-
ment net assets position gets worse and also the private savings decline. We ob-
serve that the rise of real interest rate after the Type 2 consolidation is lower in com-
parison to Type 1 consolidation. It means that the consolidation that decreases the
government consumption and transfers to households has lower negative effects on
the economy as a whole. The appropriate reaction of the monetary policy must then
also differ with the particular type of fiscal consolidation. The gradual decline of the
real interest rate should be accompanied by the slowdown of monetary policy rele-
vant interest rates, as already mentioned above. The decrease of interest rates in
the economy is possible only when the fiscal consolidation causes reduction of the
risk premium or the increase of the capital stock level.

Other important effect is the impact of fiscal consolidation on transitory dynamics
of the changes in the relative price of non-tradables to tradables (Ballassa-Samuel-
son effect). Comparing Graphs 8, 16 and 24 we can see that the impacts on the
relative price of non-tradables to tradables differ substantially. After Type 1 consoli-
dation there is primary rise of the relative price of non-tradables to tradables. It me-
ans that the Ballasa-Samuelson effect is initially strengthened. Then after approxi-
mately three years the relative price of non-tradables to tradables falls and the

Graph 24
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Ballasa-Samuelson effect is weakened. The strengthening and weakening of the Bal-
lasa-Samuelson effect has direct impact on the speed of the equilibrium real exchan-
ge rate appreciation and thereby on monetary policy. In comparison, after Type 2
consolidation we observe immediate decline of the relative price of non-tradables
to tradables, weakening of the Ballasa-Samuelson effect, and reduction of the spe-
ed of the equilibrium real exchange rate appreciation. These effects of course re-
quire different monetary policy measures.

6 . C o n c l u s i o n

This paper examined two different scenarios of fiscal consolidation. One was
based on the value added tax changes, the other on changes in the government
transfers and consumption. The simple dynamic general equilibrium model was used
to examine the implications of those different consolidation strategies on the eco-
nomy. The used model had been calibrated for the case of the Czech economy.

The comparison of all types of simulated fiscal consolidation scenarios showed
that their effects differ substantially. It holds for both the effects on the ultimate stea-
dy state properties as well as on the dynamics around the steady states. The con-
solidation based on the reduction of the expenditure side has lower negative effect
on the initial private consumption decline. The recovery of the economy and transi-
tion from initial to ultimate steady state is faster in this case and the ultimate steady
state demonstrates better properties: the higher capital to output ratio and lower tax
rates. These results hold despite the fact that the used model does not stress the
Ricardian equivalence properties.

Despite the better theoretical effects of fiscal consolidation based on the expen-
diture side, the actual fiscal consolidation is more likely to be based on the revenue
side of public budgets, later followed by the reduction of government consumption
and transfers. Our simulation showed that the forward-looking approach can reduce
the negative effects of revenue based consolidation quite a lot.

Other important result is the appropriate reaction of the monetary policy. We have
shown that mainly two effects of the fiscal consolidation influence the monetary
policy reaction. First, it is the effect of fiscal consolidation on the real interest rate
and risk premium movement. Second, it is the effect on the changes in the relative
price of non-tradables to tradables, i.e. the extent of the Ballassa-Samuelson effect,
and thereby on the speed of equilibrium exchange rate appreciation.

In general, the used model enables us to evaluate different types of fiscal con-
solidation scenarios and provides results that are not in contradiction with the em-
pirical evidence. However useful, our model still provides only initial insight into the
modeling of the effects of fiscal consolidation. The credible evaluation of the impacts
of really announced fiscal consolidation requires further research and rebuilding the
used model.
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