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Abstract

This paper uses a multi-region dynamic general equilibrium model with collateral
constrained households and residential investment to examine the effectiveness of fiscal
policy. The presence of credit constrained households makes fiscal policy a more powerful
tool for short run stabilisation and reinforces the effects from monetary accommodation at
the zero lower bound. There exists an asymmetry between fiscal multipliers of temporary
stimulus and multipliers of permanent fiscal consolidation, with the latter being smaller.
Fiscal consolidations are likely to have short term negative output effects, but GDP will be
higher in the medium and long run. Designing consolidations in such a way as to maximise
the long term growth benefits from tax reforms could help to minimise the short term costs.
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1. Introduction

In response to the collapse in output following the financial crisis, the European Commission
called for an EU-wide framework of fiscal and structural measures to support growth
(European Economic Recovery Plan). Despite widespread scepticism about the effectiveness
of fiscal policy as a stabilisation tool, it was argued that the specific circumstances
surrounding the crisis warranted fiscal stimulus measures, in particular the increase in
households facing credit constraints and the fact that the zero lower bound on nominal interest
rates had become binding and monetary policy could accommodate a fiscal stimulus. Both
these factors increase the effectiveness of temporary fiscal stimulus measures and could
justify significant fiscal stimulus measures.

However, when the crisis unfolded the underlying deterioration in fiscal positions became
more and more apparent and led to widespread concerns about the long-run sustainability of
public finances. This manifested itself in sharp increases in risk premia on sovereign bonds of
the countries most perceived at risk. But even in countries with lower government debt ratios
a general consensus view has taken hold that large consolidations are now required to bring
fiscal positions back on a sustainable path. Although the fiscal stimulus packages were not the
main driving factor behind the deterioration in fiscal positions — and had probably only a
relatively minor impact on fiscal positions - calls for a fiscal exit have become stronger.

This paper discusses the effectiveness of fiscal policy at the current juncture, and focuses in
particular first on the effects of fiscal stimulus measures and their withdrawal, and, second, on
the effects of permanent fiscal consolidations that can help to reduce government debt. We
base our analysis on the QUEST III model, a dynamic stochastic general equilibrium (DSGE)
model which allows for a disaggregation of households into credit-constrained and non-
constrained groups, where the importance of tighter credit constraints on the effectiveness of
discretionary fiscal policy can be analysed. The presence of credit-constrained households
raises the marginal propensity to consume out of current net income and makes fiscal policy
shocks that directly impact on households' purchasing power a more powerful tool for short
run stabilisation. It also reinforces the effects from monetary accommodation as credit-
constrained consumers react even more strongly to a fall in real interest rates which occurs
when the zero lower bound on nominal interest rates is binding. Just as the positive effects of
a fiscal stimulus are larger than under normal conditions in the presence of credit-constrained
households and monetary policy at the zero lower bound, the cost of a withdrawal will also be
larger if these conditions still hold.

There is however an important asymmetry between the fiscal multiplier of a temporary
stimulus and that of a permanent fiscal consolidation. The impact of a temporary fiscal shock
is larger than that of a permanent change, and hence, the loss in output from permanent fiscal
consolidations is lower than that of temporary changes in the fiscal stance. Fiscal
retrenchment is likely to lower output on impact, but if the permanent nature of the fiscal
consolidation is fully credible economic agents could anticipate a lower tax burden in the
future. As the stock of outstanding debt gradually declines, the costs of servicing this debt
also falls and creates space for reductions in distortionary taxes. In the medium and long run,
this can boost employment and output.

This paper is structured as follows. The next section briefly describes fiscal policy
developments in the European Union and the deterioration in fiscal positions. This is followed
by a description of the model. We then discuss first how the presence of credit constraints in
the model and monetary accommodation raises the multiplier for temporary fiscal shocks.
This is followed by a discussion of the effects of permanent fiscal expansions and higher debt.
In section 7 we then discuss possible consolidation scenarios that reduce government deficits



permanently and compare the effects of alternative fiscal instruments. The last section
concludes.

2. Recent fiscal policy developmentsin the European Union

In response to the financial crisis, the EU Member States implemented large fiscal stimulus
packages. The EU has combined structural reforms with active fiscal stimulus to address the
economic downturn'. It is estimated that the overall discretionary fiscal stimulus over 2009
and 2010 in the European Union amounted to more than 2% of GDP, and this was further
enhanced by the workings of automatic stabilisers. The stimulus packages have broadly
followed desirable general principles, i.e. they were differentiated according to the available
fiscal room for manoeuvre and relied on measures that were targeted, timely and temporary.
The dispersion of package sizes is considerable (see Figure 1). On average in the EU, the
fiscal stimulus in 2009 amounted to more than 1 % of GDP and slightly less than that in 2010,
with generally a strong emphasis on measures supporting household income. Many of the
countries most affected by the crisis, particularly among the new Member States, have had
very limited room to implement stimulus measures (and have often predominantly adopted
consolidation measures with a view to avoiding a further fall-out from the crisis).

Figure 1: Fiscal stimulus measures in the EU
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Source: Commission services.

The fiscal stimulus added to the underlying deterioration in fiscal positions which manifested
itself when the crisis unfolded. In many countries credit and asset price booms had led to
improvements in fiscal positions in recent years. But the failure to fully account for the direct
and indirect effect of strong asset prices on fiscal positions led to a distorted and overly
optimistic picture of the underlying fiscal stance. In addition, the ongoing negative effects of
the financial crisis on potential growth put further pressure on fiscal positions and have led to
widespread concern about the long-run sustainability of public finances. The aggregate

' The European Economic Recovery Plan (EERP) was launched back in December 2008. The objective of the
EERP was to restore confidence and bolster demand through a coordinated injection of purchasing power into
the economy complemented by strategic investments and measures to shore up business and labour markets. The
EERP is estimated to total around 2% of GDP over 2009-10, including EUR 20 billion (0.3 % of EU GDP)
through loans funded by the European Investment Bank



government budget deficit in the EU-27 increased sharply in the crisis, from less than 1% of
GDP in 2007 to more than 7 % of GDP in 2009. This has led to a strong rise in the debt to
GDP ratio for the EU27, to more than 80 % of GDP projected in 2011 (see Figure 2).
Although the fiscal stimulus packages were not the main reason for the deterioration in the
fiscal positions, and had probably only a relatively minor impact, the unsustainable path of
public finances reinforced the calls for an early exit from the stimulus measures.

Figure 2: EU-27 Fiscal deficits and government debt
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3. The model

The model used in this exercise is an extended version of the QUEST III model (Ratto et al.,
2009) with collateral constrained households and residential investment (see Roeger and in 't
Veld, 2009). We use a 2-region version of this model, calibrated for the European Union and
the rest of the world. By disaggregating households into credit-constrained and a non-
constrained group, along the lines suggested by the literature on collateral constraints®, we can
examine the importance of tighter credit constraints on the effectiveness of discretionary
fiscal policy.

There are three production sectors in each region, namely a sector producing tradables, non
tradables and houses. We distinguish between Ricardian households which have full access to
financial markets, credit-constrained households facing a collateral constraint on their
borrowing and liquidity-constrained households which do not engage in financial markets.
And there is a monetary and fiscal authority, both following rules based stabilisation policies.
Behavioural and technological relationships can be subject to autocorrelated shocks denoted

by U!, where k stands for the type of shock. The logarithm of U*® will generally be

autocorrelated with autocorrelation coefficient p* and innovation & .

? See e.g. Kiyotaki and Moore (1997) , Iacoviello (2005), Monacelli (2007).
3 Lower cases denote logarithms, i.e. z, = log(Z, ). Lower cases are also used for ratios and rates. In particular we

define p/ = P’/ / P°"" as the relative price of good j w. . t. the GDP deflator

t



31 Firms
There is a tradable and a non tradable sector, and there is a housing sector.
3.1.1 Producers of tradables and non tradables

Firms operating in the tradable and non tradable sector are indexed by 7 and NT respectively
Jj=(T,NT). Each firm produces a variety of the domestic good which is an imperfect substitute
for varieties produced by other firms. Because of imperfect substitutability, firms are
monopolistically competitive in the goods market and face a demand function for goods.
Domestic firms in the tradable sector sell consumption goods and services to private domestic
and foreign households and the domestic and foreign government and they sell investment
and intermediate goods to other domestic and foreign firms. The non tradable sector sells
consumption goods and services only to domestic households and the domestic government
and they sell investment and intermediate goods only to domestic firms including the
residential construction sector. Preferences for varieties of tradables and non tradables can
differ resulting in different mark ups for the tradable and non tradable sector.

Output is produced with a CES production function nesting a Cobb Douglas technology for

value added using capital K/ and production workers L/ — LO/, augmented with public

capital K , and a CES function for domestically produced (/NTD), imported (INTF) and
non-tradable intermediates INTNT .
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The term LO; represents overhead labour. Total employment of the firm L/ is itself a CES
aggregate of labour supplied by individual households i. The parameter € >1 determines the
degree of substitutability among different types of labour. Firms also decide about the degree
of capacity utilisation (UCAP/). There is an economy wide technology shock U, . The
objective of the firm is to maximise profits Pr

@) Pt/ =p/Y —wL] —i pf' K] —(adj" (P")+adj* (L]) + adj"“" (ucap))).

where X denotes the rental rate of capital. Firms also face technological and regulatory
constraints which restrict their price setting, employment and capacity utilisation decisions.
Price setting rigidities can be the result of the internal organisation of the firm or specific
customer-firm relationships associated with certain market structures. Costs of adjusting
labour have a strong job specific component (e.g. training costs) but higher employment



adjustment costs may also arise in heavily regulated labour markets with search frictions.
Costs associated with the utilisation of capital can result from higher maintenance costs
associated with a more intensive use of a piece of capital equipment. The following convex
functional forms are chosen
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The firm determines labour input, capital services and prices optimally in each period given

the technological and administrative constraints as well as demand conditions. The first order
conditions are given by:

aPI‘j GOj . . Y .
6a —=> Ln! —wul —wy, AL +E,(w,, L_ALL) |=w,
(6a) oL [6L{ n 7L ( ) 1)]

OPr’ 00! .\ . ;
(6b) aK’_, => (8]{, m’j =i, p”’

oPr/ oo/ .\ P% 4
6¢ L => L pn/ |=——K'(y . +v (ucap’ —1
( ) aucapt] [aucaptj ﬂt J Ptj t (]/ucap,l ]/uLap,Z( pt ))

OPr’ . . . ) . S
6d) = =l =1-10 —y{(l%)wzﬂ —n,-’} with 7/ = B/ [P/, -1

t t

where 7, is the Lagrange multiplier of the technological constraint and r, is the real interest
rate. Firms equate the marginal product of labour, net of marginal adjustment costs, to wage
costs. As can be seen from the left hand side of equation (6a), the convex part of the
adjustment cost function penalises in cost terms accelerations and decelerations of changes in
employment. Equations (6b-c) jointly determine the optimal capital stock and capacity
utilisation by equating the marginal value product of capital to the rental price and the
marginal product of capital services to the marginal cost of increasing capacity. Equation (6d)
defines the mark up factor as a function of the elasticity of substitution and changes in
inflation. The average mark up is equal to the inverse of the price elasticity of demand. We
follow the empirical literature and allow for additional backward looking elements by
assuming that a fraction (/-sfp) of firms index price increases to inflation in t-1. Finally we
also allow for a mark up shock. This leads to the following specification:

6d) 1 =1-1/0" —y, | AsfpE ), +(-sfd ) -7/ |-u! o< gpp <1
3.1.2 Residential construction

Firms /4 in the residential construction sector use new land (J'“‘) sold by (Ricardian)

households and non tradable goods (J”"") to produce new houses using a CES technology
R (or-1) L (e
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Firms in the residential construction sector are monopolistically competitive and face price
adjustment costs. Thus the mark up is given by

(8) 77tH =1—1/0H—}/H[ﬂ(Sﬁ?E;ﬂ'gl +(1—sfp)7rf_11)—7rfl]—uf{ 0<sfp<l

New and existing houses are perfect substitutes. Thus households can make capital gains or
suffer capital losses depending on house price fluctuations.

3.2 Households:

The household sector consists of a continuum of households 4 €[0,1]. There are s’ <1
households which are liquidity constrained and indexed by /. These households do not trade
on asset markets and consume their disposable income each period. A fraction s of all
households are Ricardian and indexed by » and s° households are credit constrained and
indexed by c. The period utility function is identical for each household type and separable in
consumption (C!) , leisure (1—L!) and housing services (H!). We also allow for habit

persistence in consumption and leisure. Thus temporal utility for consumption is given by

©) U 1-LH!)=log(C! -hC, )+ 81— L) + wlog(H")

t

All three types of households supply differentiated labour services to unions which maximise
a joint utility function for each type of labour i. It is assumed that types of labour are
distributed equally over the three household types. Nominal rigidity in wage setting is
introduced by assuming that the household faces adjustment costs for changing wages. These
adjustment costs are borne by the household.

3.2.1 Ricardian households

Ricardian households have full access to financial markets. They hold domestic government
bonds( BtGr) and bonds issued by other domestic and foreign households ( B/, B/ ), real

27t

capitals (K/) of the tradable and non tradable sector as well as the stock of land ( Land,)

which is still available for building new houses and cash balances (M, ). The household

receives income from labour, both in the private and public sector, financial assets, rental
income from lending capital to firms, selling land to the residential construction sector plus
profit income from firms owned by the household (tradables, non tradables, residential
construction). We assume that all domestic firms are owned by Ricardian households. Income

from labour is taxed at rate 7*, rental income at rate ¢* and investors can receive an
investment subsidy (itc,). In addition households pay lump-sum taxes 7. We assume that
income from financial wealth is subject to different types of risk. Domestic bonds yield risk-
free nominal return equal to i,, Domestic and foreign bonds are subject to (stochastic) risk
premia linked to net foreign indebtedness. Current spending is allocated to consumption (C, ),

investment in equipment and structures (/) as well as residential investment (1", 1",

An equity premium on real assets arises because of uncertainty about the future value of real
assets. The Lagrangian of this maximisation problem is given by
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The investment decisions w.r.t. physical capital and housing are subject to convex adjustment

costs, therefore we make a distinction between real investment expenditure (7, 1) and

physical investment (J;/, J/"). Investment expenditure of households including adjustment
costs is given by
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The budget constraint is written in real terms with all prices expressed relative to the GDP
deflator (P). Investment is a composite of domestic and foreign goods. From the first order
conditions we can derive the following consumption rule, where the ratio of the marginal
utility of consumption in period t and t+1 is equated to the real interest rate adjusted for the
rate of time preference

E (Ct+1 th )
C/ -hC,,
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From the arbitrage condition of investment we can derive an investment rule which links
capital formation to the shadow price of capital.
K,j
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Where the shadow price of capital is given as the present discounted value of the rental
income from physical capital
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From the FOC for housing investment we can derive a housing investment rule, which links
investment to the shadow price of housing capital
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The shadow price of housing capital can be represented as the present discounted value of the
ratio of the marginal utility of housing services and consumption
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For the price of land we one obtain a (quasi) Hotelling rule
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The growth rate of the price of land must guarantee a rate of return which can be earned by
other assets, 1.e. the growth rate of the price of land must be equal to 7, — g, .

3.2.2 Credit constrained households

Credit constrained households differ from Ricardian households in two respects. First they
have a higher rate of time preference ( f° < ") and they face a collateral constraint on their
borrowing. They borrow B, exclusively from domestic Ricardian households. Ricardian

households have the possibility to refinance themselves via the international capital market.
The Lagrangian of this maximisation problem is given by
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From the first order conditions we can derive the following decision rules for consumption
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and housing investment
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Where again the shadow price of housing capital is the present discounted value of the ratio of
the marginal utility of housing services and consumption
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The major difference between credit constrained and Ricardian households is the presence of
the Lagrange multiplier of the collateral constraint in both the consumption and the
investment rule of the former. The term y, acts like premium on the interest rate which

fluctuates positively with the tightness of the constraint.

3.2.3 Liquidity constrained households

Liquidity constrained households do not optimize but simply consume their entire labour
income at each date. Real consumption of household £ is thus determined by net wage income
plus transfers minus a lump-sum tax

(22)  (+¢)PCl=(-t"W,L, + TR, - T,

It is assumed that liquidity constrained households possess the same utility function as
Ricardian households.

3.2.4 Wage setting

A trade union is maximising a joint utility function for each type of labour i where it is
assumed that types of labour are distributed equally over constrained and unconstrained
households with their respective population weights. The trade union sets wages by
maximising a weighted average of the utility functions of these households. The wage rule is
obtained by equating a weighted average of the marginal utility of leisure to a weighted
average of the marginal utility of consumption times the real wage, adjusted for a wage mark

up

10
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where 7! is the wage mark up factor, with wage mark ups fluctuating around 1/ which is

the inverse of the elasticity of substitution between different varieties of labour services. The
trade union sets the consumption wage as a mark up over the reservation wage. The
reservation wage is the ratio of the marginal utility of leisure to the marginal utility of
consumption. This is a natural measure of the reservation wage. If this ratio is equal to the
consumption wage, the household is indifferent between supplying an additional unit of
labour and spending the additional income on consumption and not increasing labour supply.
Fluctuation in the wage mark up arises because of wage adjustment costs and the fact that a

fraction (I-sfw) of workers is indexing the growth rate of wages 7.’ to inflation in the
previous period.

(24)
) =1-1/0 -y, 10|l — (1= sfw)z, )~ (x) ~(=sf)z,_)| 0<sivsl

Combining (23) and (24) one can show that the (semi) elasticity of wage inflation with
respect to the employment rate is given by (K/ Vi ), 1.e. it is positively related to the inverse

of the labour supply elasticity and inversely related to wage adjustment costs.

3.2.5 Aggregation
The aggregate of any household specific variable X! in per capita terms is given by

X, = Xdh=s"X +5°X{ +s'X] since households within each group are identical. Hence
aggregate consumption is given by

(25a) C,=5"C/ +s°CS +5'C!
and aggregate employment is given by
(25b) L, =s"L +s°Li+s'L, with L =L =L,.

Since liquidity constrained households do not own financial assets we have

B =B/ " =K/ =0 .Credit constrained households only engage in debt contracts with
Ricardian households, therefore we have

(26) B ="—B'.
S

3.3 Trade and the current account

So far we have only determined aggregate consumption, investment and government
purchases but not the allocation of expenditure over domestic and foreign goods. In order to
facilitate aggregation we assume that households, the government and the corporate sector
have identical preferences across goods used for private consumption, public expenditure and

11



investment. Let Z' e {C VAN GELY AL } be demand of an individual household, investor or the

government, and then their preferences are given by the following utility function

M
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(272) Z' —[(1—SM —u)e" Z" e (M )z ]

where the share parameter s* can be subject to random shocks and Z “"and Z’" are indexes
of demand across the continuum of differentiated goods produced respectively in the domestic

economy and abroad, given by.
d o/
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The elasticity of substitution between bundles of domestic and foreign goods Z " and Z'" is
o™ . Thus aggregate imports are given by
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where P and P" is the (utility based) consumer price deflator and the lag structure captures

delivery lags.. We assume similar demand behaviour in the rest of the world, therefore
exports can be treated symmetrically and are given by

X t
t-1 t

c. c .
(29) XIZ(SM,W+utX)(pPWPXPtl—Ff;tl+(1_pPWPX)Pt—FE',} v
P

where P*, P" and Y' are the export deflator, an index of world consumer prices (in

foreign currency) and world demand. Prices for exports and imports are set by domestic and
foreign exporters respectively. The exporters in both regions buy goods from their respective
domestic producers and sell them in foreign markets. They transform domestic goods into
exportables using a linear technology. Exporters act as monopolistic competitors in export
markets and charge a mark-up over domestic prices. Thus export prices are given by

(30) nP" =P

t
and import prices are given by

@) n'P"=ER"

=t
Mark-up fluctuations arise because of price adjustment costs. There is also some backward

indexation of prices since a fraction of exporters (/-sfpx) and (/-sfpm) is indexing changes of

prices to past inflation. The mark ups for import and export prices is also subject to random
shocks

32) 7t =1-1/c" =y, |plsh* 2t + A —sp")zt ) =2l |+ u™ k= {x, M)

12



Exports and imports together with interest receipts/payments determine the evolution of net
foreign assets denominated in domestic currency.

(33) EB'=01+i"EB' +P*'X —P"M,

t=t-1

34  Policy

We assume that monetary policy is partly rules based and partly discretionary. Policy
responds to an output gap indicator of the business cycle. The output gap is not calculated as
the difference between actual and efficient output but we try to use a measure that closely
approximates the standard practice of output gap calculation as used for fiscal surveillance
and monetary policy (see Denis et al. (2006)). Often a production function framework is used
where the output gap is defined as deviation of capital and labour utilisation from their long
run trends. Therefore we define the output gap as

(1-a) L a
(34) YGAB:(%J ( ]

S5S Ss
ucap, L

where L’ and wucap,” are moving average steady state employment rate and capacity
utilisation:

ucap

(35)  ucap}® = (1~ p"“yucap?, + p"““ucap]

(6) L =(-p" )L +p"L,
which we restrict to move slowly in response to actual values.

Monetary policy is modelled via the following Taylor rule, which allows for some
smoothness of the interest rate response to the inflation and output gap

INOM - INOM

. _ EQ T INOM INOM
I, = Tl i+ T g Nr=+7x" +71

(37) e (”tc _”T)+Ty,1 ygap, ]

INOM INOM
+7

(tygapt+1 - ygapt)+ u,

The Central bank has a constant inflation target 7' and it adjusts interest rates whenever
actual consumer price inflation deviates from the target. The central bank also responds to the
output gap. There is also some inertia in nominal interest rate setting. There is no active fiscal
policy.

In the government budget constraint, we disaggregate government consumption into
government wage bill and purchases of goods and services. We further include government
investment, transfer payments to households and investment subsidies. Revenue consists of
taxes on labour income, on consumption and housing investment, on housing property, profit
income, and lump-sum taxes. Government debt ( B, ) evolves according to
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where we allow for a sovereign risk premium p/ depending on the debt-to-GDP ratio.

The labour income tax rate is used for controlling the debt to GDP ratio, or alternatively target
a deficit to GDP ratio, according to the following rule

, B B AB
(39) A = (—E— ")+ A —— |+ P (————defT)
GDF,_\F, GDFF, GDF P

where b” is the government debt target and def” the deficit target.

3.5 Equilibrium

Equilibrium in our model economy is an allocation, a price system and monetary and fiscal
policies such that both non-constrained and constrained households maximise utility, final
goods producing firms, firms in the construction sector and investment goods producer
maximise profits and the following market clearing condition for final goods holds:

@7 Y, =C,+Jm gt Ll 118+ X, - M,

Inputs of final goods are used in the investment goods sector and in residential construction
and the allocation of aggregate consumption and housing investment over different groups of
households is as specified in equations 27.

Total GDP is defined as the sum of private sector value added plus government wage bill plus
output of housing services, where the latter is defined as the product of imputed rent times the
housing stock*

(48) GDF, =Y, +w/Li + p/"H,

4. Modd calibration

The model used in this exercise consists of two regions: the European Union and the rest of
the world. The regions are differentiated from one another by their economic size and the
model is calibrated on bilateral trade flows. Our calibration incorporates some of the main
stylised differences between the EU and the rest of world, and we base it as much as possible
on estimates of the model on euro area and US data (see Ratto et al., 2010).

Table 1 summarises the main differences between the two blocks. These are, for the EU,
higher transfers and unemployment benefits, higher wage taxes, higher price rigidities and
labour adjustment costs, and a lower elasticity of labour supply. In terms of nominal and real
rigidities, our estimates reveal clear differences which are largely consistent with prior
expectations and other empirical evidence. This is most clear when it comes to price

* Output of general government is valued at costs. Alternative productivity measures have not yet been widely
implemented.
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adjustment rigidities. European firms keep prices fixed for more quarters than US firms. Our
estimates suggest that the duration of wage spells in the US is similar to those in the EA.
There are however significant differences in the labour supply elasticity. A significantly
higher elasticity in the US translates into a smaller response in US wages to changes in
employment’. Another estimation result that coincides well with a priori beliefs on
employment protection are higher labour adjustment costs in the EU. According to these
estimates, administrative costs of increasing employment amount to about 13% of total
additional wage costs in the EA and only 10% in the US. There is less evidence on differences
in capital adjustment costs. Concerning financial market frictions, we assume 30 percent of
households to be liquidity-constrained, which corresponds closely to our estimates, and we
keep this share unchanged. We assume in our benchmark model (CC) the share of credit-
constrained households to be 30 percent, and the remaining 40 percent to be unconstrained
(Ricardian). We compare this to an alternative model R/C where the credit-constrained group
is shifted to the non-constrained Ricardian group and the ratios liquidity constrained—credit
constrained—non constrained are 30-0-70. This allows us to focus on the impact the
introduction of credit-constrained households makes in the response of the private sector to
the fiscal expansions. The loan-to-value ratio (1-y) is set at 0.75 for both regions, calibrated to
fit a mortgage debt ratio as share of GDP on the baseline of around 50 percent. The estimated
Taylor rules do not point to sizeable differences in monetary policy behaviour and we set
these parameters identical.

Another important stylised fact is the difference between the EU and the US in the generosity
of the transfer system. The share of government transfers to households is higher in the Euro
area than in the US. The main difference are a more generous unemployment benefit system
and a higher emphasis on PAYG pension schemes in the EU. Apart from the generosity
difference there is also a difference in benefit-and pension entitlements because of a higher
unemployment rate and a higher old age dependency ratio in the EU compared to the US.

> This is consistent with our Phillips curve estimates which also show a stronger response of wage inflation to
unemployment in the Euro area compared to the US.
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Table 1: Model calibration
EU us
Nom. Rigidities:
Avg. duration between price adjustments (Quarters) 5.5 5
Avg. wage contract length (Quarters) 4.5 4.5
Real Rigidities:
Labour adjustment cost (% of total add. wage costs) (7,) 13 10
Labour supply elasticity (1/x) 1/5 1/3
Semi-wage elasticity w.r.t. employment rate (x/y, ) 0.33 0.20
Capital adjustment cost (7, ) 20 20
Investment adjustment cost (7,) 75 75
Consumption:
Share of liquidity-constrained consumers s 0.3 0.3
Share of credit-constrained consumers s* 0.3 (CO) 0.3 (CC)
0 (RIC) 0 (RIC)

Share of non-constrained consumers s” 0.4 (CO) 0.4 (CO)

0.7 (RIC) 0.7 (RIC)
Downpayment rate 0.25 0.25
Habit persistence 4 0.7 0.7
Monetary policy:
Lagged interest rate 7, 0.85 0.85
Consumer price inflation 7 V" 1.5 L5
Output gap T}{NOM 0.05 0.05
National accounts decomposition:
Consumption 0.59 0.64
Investment tradedables 0.06 0.05
Investment non-tradables 0.07 0.06
Investment residential 0.06 0.06
Government wage bill 0.10 0.07
Government purchases 0.08 0.08
Government investment 0.04 0.04
Exports 0.18 0.15
Imports 0.18 0.15
Transfers to households 0.16 0.13
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5. Temporary fiscal shocks

We first consider temporary fiscal expansions to show the importance of tighter credit
constraints on the effectiveness of discretionary fiscal policy. We do this by comparing the
results in the model with collateral constraints (CC) to those from the model that excludes
this group (RIC). We focus on two types of temporary (one year) fiscal shocks in the EU: an
increase in government purchases (unproductive) and a reduction in labour taxes, both
standardised to 1 per cent of (baseline) GDP.We compare fiscal multipliers under normal
circumstances, i.e. with an active monetary policy rule, to a situation where the zero lower
bound on nominal interest rates is binding for one year and nominal interest rates are kept
unchanged for that period °.

Figure 3 shows the effects of a temporary increase in government purchases for the EU in
three scenarios: 1) in the model with credit-constrained households (GC), 2) in this same
model but with monetary accommodation (/GC), and 3) in a model without credit-
constrained households, and no accommodation (R/ICGC). The last case serves as a
benchmark for comparison to illustrate the effects of introducing credit constraints and
monetary accommodation into the model. This temporary impulse raises GDP by 0.78 per
cent on impact in the model in the model without credit constraints (R/C) and 0.81 per cent in
the model with credit constraints (CC). After four quarters, the stimulus is removed and GDP
falls slightly below baseline. Liquidity-constrained households react positively to the
spending shock, as employment and real wages are higher. Consumption of non-constrained
Ricardian households falls in anticipation of higher future tax liabilities. Collateral-
constrained households initially increase their consumption as disposable income rises, like
liquidity constrained consumers, but in later periods this effect is offset by the effect of
higher real interest rates. Aggregate consumption initially increases but falls in later periods
below baseline, thus to some degree avoiding the negative co-movement of public and
private consumption, a well documented feature of many DSGE models’. Residential
investment by non-constrained Ricardian households falls due to the increase in real interest
rates, while that of collateral-constrained households rises as disposable income increases.
Corporate investment falls due to the increase in real interest rates.

Fiscal policy multipliers become very much larger when the fiscal stimulus is accompanied
by monetary accommodation (/GC). Under normal circumstances a fiscal stimulus puts
upward pressure on inflation and give rise to an increase in interest rates. With interest rates
at, or close to, their lower zero bound, a fiscal stimulus is accommodated by monetary policy
and nominal interest rates are held constant. In that case higher inflation leads to a decrease
in real interest rates and this indirect monetary channel amplifies the GDP impact of the
fiscal stimulus (Christiano et al. , 2009, Erceg and Linde, 2009, Woodford, 2010). As shown
in Roeger and in 't Veld (2009) collateral-constrained consumers react strongly with a large

% The fiscal rule that returns the debt to GDP ratio to baseline levels is turned off for the first year, but from the
second year onwards labour taxes are raised to return the debt-to-GDP ratio to baseline. Hence, these scenarios
are budgetary neutral in the medium run.

7 In contrast to our results, Gali et al. (2007) show that allowing for a fraction of liquidity constrained
consumers exceeding 25 per cent, a model with sticky prices can account for a positive consumption response to
a government spending shock. But their result depends crucially on the assumed labour adjustment cost

parameter J, . Gali ef al. assume no nominal wage rigidities and no labour adjustment costs, which imply a

stronger positive short run impact of an increase in government consumption on labour income and therefore a
stronger response of private consumption. However, empirical estimates show these parameters to be
significantly different from zero (for a sensitivity analysis see Ratto et al. (2009)).
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increase in consumption, larger than liquidity constrained consumers, as there is a small
loosening of the collateral constraint due to a simultaneous increase in the housing stock, and
because there is an additional effect from lower real interest rates. When real interest rates
gradually rise back towards baseline levels, the increase in consumption also gradually
declines. The model with credit constraints displays a strong increase in aggregate
consumption. Note also that with monetary accommodation, there is an increase in corporate
and residential investment due to the fall in real interest rates.

Government consumption consists of government purchases and government wage bill, and
there is a marked difference in multipliers between these two components. Figure 4 illustrates
this, for the model with credit constrained households. On the left it shows the responses to a
temporary increase in government purchases as discussed above, on the right hand side the
responses to a 1% of GDP shock to government wages. The increase in government wage
expenditure directly boosts GDP, as measured in the national accounts, and yields an
additional private sector GDP multiplier of 0.3. The increase in government wages raises
disposable incomes of public sector employees and leads to a rise in consumption and
residential investment. Note however that compared to a government purchases shock, the
impact on private sector value added Y is smaller, as purchases directly enter the resource
constraint for private sector GDP.

The GDP effect of a temporary reduction in labour taxes is smaller than that of an increase in
spending, as it is partly offset by an increase in savings (see Figure 5). There is however a
significant difference when collateral-constrained households are introduced into the model.
In the model without credit constrained households (RICTL), GDP rises by only 0.2 per cent
on impact, while the increase is twice as large (0.4) in the model with credit constraints (7).
Non-constrained Ricardian households do not respond to the temporary reduction in taxes as
permanent income is not much affected. In contrast, collateral-constrained households have a
higher marginal propensity to consume out of disposable income and increase their
consumption by a similar degree as liquidity-constrained households. As a result, the increase
in aggregate consumption is twice as large in the model with collateral constraints. Real
interest rates rise slightly more as a consequence and corporate investment falls by more.
Housing investment by collateral-constrained households increases after the tax reduction, as
disposable income rises, while that of Ricardian non-constrained households does not change
much. The fall in real wages is slightly smaller in the model with credit constraints due to
higher consumption (wealth effect). Note that when collateral-constrained consumers are
included, there is a small increase in inflationary pressures, at least on impact, as the stronger
demand effect now dominates the supply effect of the cut in labour taxes. In both cases there
is a small increase in nominal interest rates (not shown here), but this increase is larger in the
model with collateral constrained households.

At the zero lower bound, when nominal interest rates are kept unchanged, the impact
multiplier of a tax reduction is slightly larger (/7L). Real interest rates fall slightly on impact,
and consequently there is higher consumption and investment. The finding of positive
multipliers of tax cuts is in sharp contrast to a result obtained by Eggertsson (2009), who
claims that the labour tax multiplier at the zero bound will be negative. His argument is based
on the assumption that a labour tax reduction will only shift the aggregate supply (4S) curve
to the right in the inflation-GDP space, while the aggregate demand (4D) curve does not shift
and is upward sloping in the case of a zero bound (B in Figure 6). In contrast to this analysis,
in our model there is also a shift of aggregate demand associated with a tax cut (C in Figure
6). There are at least three important sources for such a shift. First, in a single country case
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there is an international competitiveness effect as a result of declining costs, which increases
net external demand. Second, there is a shift in corporate investment because of an increase
in the marginal product of existing capital because of an increase in employment. These
effects are not present in Eggertson's model. A tax reduction also shifts consumer spending
either via higher net labour income or higher employment. These three demand effects taken
together make it unlikely that the labour tax multiplier turns negative at the zero bound in our
model.

Figure 6: The effect of cutting taxes at the zero bound

INF
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Figure 3: Temporary increase government purchases
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Figure 4: Increase government purchases vs. increase government wages

Government purchases

GDP and Private sector Value-added

Government wages

GDP and Private sector Value-added:

14

12

1

08

0.6

04

Housing investment

\ ) -
10Q1 2011Q1 201201 2013Q1 2014Q1 2015Q1 2010Q1 2011Q1 2012Q1 201301 2014Q1 2015Q1
-0.2 -0.2
GC_E27_GDPR — — GC_E27_GDPPR ‘ WRG_E27_GDPR =— — \WRG_E27_GDPPR
Consumption: Consumption:
0.7 0.7
061 — — — — — — — — — = — — o~~~ — == 06
0 05
041 — — — — — — — — — ===
0.4
03
03
024 — — — — — — — — — — — — ===
0.2
0.1
0.1
0
2p10Q1 2011Q1 12Q1 o
0
01 2p10Q1 2011Q1 zmh‘:
-0.2 -0.1
——GC_E27_cToT —— WRG_E27_CTOT

Housing investment:

024+ — — — — — — — -
0.15
0lf — — — — — — — — — — -~ - — — — — — - - -~ —
005+ — — — — — — — — — — — — — — — — — — —
0
2p10QL 2011Q1 M1 2014Q1 2015Q1
-0.05 2010Q1 2011Q1 2012Q1 2013Q1 2014Q1 2015Q1
Corporate investment: Corporate investment
0 0
2p10Q1 011Q1 2012Q1 2013Q1 2014Q1 2015Q1 10Q1 011Q1 2012Q1 2013Q1 2014Q1 2015Q1

Note: increase in government purchases and government wages resp. 1% of GDP for 1 year. Model with credit
constrained households.

21



Figure 5: Temporary reduction labour taxes
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5.2. Fiscal instruments and their multipliers

Table 2 gives an general overview of fiscal multipliers of the various fiscal instruments in 1)
a model without collateral constraints, 2) in the model with collateral constrained households,
and 3) in a model with collateral constrained households and with monetary accommodation.
The multipliers reported in this table are for the EU as an aggregate region, temporary fiscal
stimulus, one year shocks of 1% of baseline GDP.

The presence of credit-constrained agents raises fiscal multipliers significantly. The multiplier
increases especially for those fiscal measures which increase current income of households
directly, such as labour taxes and transfers. Credit constrained households not only have a
higher marginal propensity to consume out of current income but their spending is also highly
sensitive to changes in real interest rates. When fiscal stimulus is accommodated by monetary
policy, as is the case at the zero lower bound, multipliers increase by even more. This is
because the collateral constraint requires that spending must be adjusted to changes in interest
payments. In other words, the interest rate exerts an income effect on spending of credit
constrained households.®

In general, GDP effects are larger for public spending shocks (government purchases and
investment) than for tax reductions and transfers to households. Temporary increases in
investment subsidies yield sizeable GDP effects since it leads to a reallocation of investment
spending into the period the purchase of new equipment and structures is subsidised.
Government investment yields a somewhat larger GDP multiplier than purchases of goods
and services. As shown in Figure 4, an increase in government wages has a larger impact on
GDP than purchases (but a smaller impact on private sector value-added). The multiplier of
government transfers is smaller, as it goes along with negative labour supply incentives.
However, transfers targeted to liquidity constrained consumers provide a more powerful
stimulus as these consumers have a larger marginal propensity to consume out of current net
income. Temporary reductions in value added and labour taxes show smaller multipliers, but
in these cases it is nearly entirely generated by higher spending of the private sector. A
temporary reduction in consumption taxes is more effective than a reduction in labour taxes as
forward looking households respond to this change in the intertemporal terms of trade’.
Temporary reductions in housing tax has little impact for Ricardian households, who smooth
their spending, but a non-negligible impact for credit constrained households. Temporary
corporate tax reduction would not yield positive short run GDP effects since firms calculate
the tax burden from an investment project over its entire life cycle.

There are also sizeable positive spill-over effects from fiscal stimuli. The effects of a global
fiscal stimulus (as in the final three columns in Table 2) are larger than when the EU acts
alone. In the present crisis there has been a global fiscal stimulus with large fiscal packages
implemented in all G20 countries, and model simulations suggest this resulted in larger
multipliers.

¥ For realistic magnitudes of indebtedness, the interest sensitivity exceeds the interest elasticity of spending of
Ricardian households substantially, see Roeger and in 't Veld (2009).

? Note that this assumes the VAT reduction is fully passed through into consumer prices. This intertemporal
effect will be strongest in the period just before taxes are raised again (in t+1).
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Table 2 Fiscal multipliers

EU alone Global stimulus
With credit With credit
constraints constraints
Without With credit and zero Without With credit and zero
credit constraints interest rate credit constraints interest rate
constraints floor constraints floor
Investment subsidies 1.5 1.6 2.0 2.0 2.1 2.6
Government investment 0.9 0.9 1.1 1.0 1.1 1.2
Government purchases 0.8 0.8 1.0 0.9 1.0 1.2
Government wages 1.1 1.3 1.4 1.2 1.3 1.5
General transfers 0.2 0.4 0.5 0.2 0.5 0.6
crocit-constrained . : 07 09 : 08 1.0
Labour tax 0.2 0.4 0.6 0.3 0.5 0.6
Consumption tax 0.4 0.5 0.7 0.5 0.6 0.8
Property tax 0.0 0.1 0.2 0.0 0.2 0.2
Corporate income tax 0.0 0.0 0.0 0.0 0.0 0.1

Note: First yearimpact on EU GDP (% diff. from baseline) for a temporary one year fiscal stimulus of 1% of baseline GDP.

6. Permanent fiscal expansions and higher debt

While fiscal policy can be an effective stabilisation tool when used as a temporary instrument,
the effects of permanent changes in spending and taxes are smaller, and the long-run
consequences of permanently higher debt are likely to be negative. A much-cited study by
Reinhart and Rogoff (2010) shows evidence of a link between growth and debt when debt-to-
GDP levels are high. The authors use an extensive database of forty-four countries and about
200 years of observations. They find that the growth impact of government debt is negligible
for levels of debt below a threshold of 90% of GDP, but above that threshold median
growth rates fall by one percent, and average growth falls considerably more. Kumar and
Woo (2010) also find higher debt has negative consequences for subsequent growth, based on
growth regressions on a panel of advanced and emerging economies. The causal interpretation
of this correlation has been questioned, and it can be argued it partly reflects the fact that
countries with low growth are more likely to have encountered debt sustainability problems.
But even if the relationship is bidirectional, concerns about the impact of higher debt on
future growth cannot easily be dismissed.

There are three main channels through which government debt can affect long term growth:
an effect on national savings/interest rates, an effect of distortionary taxes, and an effect on
risk premia.

The Ricardian equivalence proposition (Barro, 1974) states the conditions under which
government debt would not have an effect on the level of output in the long run. This
proposition essentially states that no such link exists with infinitely-lived consumers (or
finitely-lived consumers with highly developed bequest motives) with only non-distortionary
(lump-sum) taxes and a zero probability that the government defaults on its debt. To the
extent these conditions are violated in the real world, government debt can have an effect on
real economic activity.
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While infinitely-lived households (or households which care about the well-being of their
children) will anticipate that taxes on government debt will eventually have to be paid,
government debt only affects the composition of spending (i.e. lower private consumption)
but not the level of output. In contrast, in overlapping generations environment (where
households leave no bequests to their descendents), government debt will be associated with a
smaller decline in private consumption. However, for realistic life expectancies (above 50
years) the effect on the interest rate in an OLG framework is negligible. Kumhof and Laxton
(2009) show there is no difference in the interest rate response between a 50 year OLG model
and an infinitely-lived-agent model and significant interest rate effects emerge from OLG
models only with very short time horizons (5 years)'’. In QUEST model simulations,
simulated either as an infinitely-lived-agent model or as an OLG model with 50 years of life
expectancy, the savings channel of government debt is negligible'".

The negative impact of debt on GDP results from the financing of deficits via distortionary
taxes. Higher government debt implies higher interest charges and government revenue will
need to be higher (for given expenditure levels) to service this debt. If taxes are distortionary,
this has a negative impact on potential GDP. How large these long run steady state effects are
depends on the distortionary nature of the taxes used to service the debt. In the QUEST
model the distortions are largest for corporate profit taxes, due to their negative impact on
capital accumulation. Labour taxes distort employment decisions and are the second most
distortionary tax. Taxes on consumption (VAT) are least distortionary in the model.

Taxes on labour have a larger negative output effect if unemployment benefits are indexed to
gross wages, instead of net wages, as unemployment benefits act as a reservation wage in the
wage setting in the model and a change in the gap between after-tax wages and
unemployment benefits affect labour supply. Similarly, the output effects of an increase in
consumption taxes depend on whether unemployment benefit and transfer recipients are
compensated for the increase in consumer prices. If they are, it will affect the reservation
wage and labour supply. The scenarios shown here assume unemployment benefits are
indexed to net after tax wages and not indexed to consumer prices. Alternative assumptions
would increase distortions and lead to larger negative output effects of debt.

There is some empirical evidence which suggests that government debt is associated with an
increase in real interest rates on government bonds. Laubach (2009) reports an effect ranging
from a 1 to 6 basispoints increase in interest rates on government bonds from a 1 percentage
point increase of the government debt to GDP ratio. There is however no consensus on
whether this increase is confined to government bonds or whether it affects the general level
of interest rates in the respective country. It may well be that for countries which rely heavily
of foreign financing of investment an increase in government debt could lead to a general
increase in the risk premium for the currency and raise interest rates for both government and
private bonds. However, evidence for the US suggests that an increase in government debt
reduces primarily the spread between government and corporate bonds. Krishnamurthy and

1% A 5 year life expectancy leads to the counterfactual implication that the marginal propensity to consume out of
financial wealth is above 0.20, while empirical estimates suggest values in the range between 0.02 and 0.04
which is roughly in the range of models with planning horizons above 50 years.

"' In QUEST only a fraction of households has an infinite planning horizon. Liquidity constrained households
have a zero planning horizon and credit (or collateral) constrained households have an effective planning horizon
of about 10 years. However, what matters is that savers (no matter how large their share in the total population)
have an infinite planning horizon (Mankiw, 1990).
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Vissing-Jorgensen (2007) show that an increase in Treasury debt held by public leads to
decline in yield spread of AAA corporate debt over Treasuries. The QUEST model includes a
risk premium term to government bonds rates that depends endogenously on debt levels. This
sovereign risk premium is calibrated such that a 1 percentage point increase in the debt-to-
GDP ratio leads to a 3 basispoints increase in government bond rates, roughly in the middle of
the range estimated by Laubach (2009).

To illustrate the differences between permanent and temporary shocks, Figures 7 compares
two scenarios of increases in spending. The first is the temporary one year increase in
government purchases as described in the previous section, with monetary accommodation.
The second scenario is a permanent increase in purchases, also of 1% of baseline GDP,
accompanied by a permanent increase in government's deficit to GDP ratio by 1% point, with
labour taxes adjusting to target this deficit increase. A permanent increase in the deficit to
GDP ratio of 1 percentage point implies in the long run an increase in the debt to GDP ratio
of more than 20 percentage points, given our assumptions on nominal growth rates in the
steady state (Figure 7.b). In case agents believe the fiscal expansion is permanent, they will
anticipate future increases in taxes to service this increase in debt. This increase in the
present discounted value of taxes will lead to a desire to increase savings and agents will
respond by reducing their consumption. Private consumption and corporate investment
decline sharply. GDP falls in the medium term below baseline and is more than 0.4 percent
below baseline in the long run (Figure 7.b). This comparison highlights the importance of
credibility of the temporary nature of the fiscal stimulus. If agents were to perceive the
measures as permanent, the GDP multiplier would be smaller and become negative in the
medium to long term.
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Figure 7: Temporary vs. permanent increase government purchases

GDP: Corporate investment:
12 04
1]
08 4
06 - \
2D10Q1 011Q1 2012Q1 2013Q1 2014Q1 2015Q1
04 1
0.2 +
0 T T T T
2010Q1 2011Q1 2012Q1 2013Q1 2014Q1 2015Q1
-0.2
‘ |GC_E27_GDPR — — GCPERM_E27_GDPR
Consumption: aggregate
06
03
) /{x
2p10QL 2011Q1\ 2012Q1 2013Q1 2014Q1 2015Q1
03—————————\\— ————————————————————————— N
N 2p10Q1 2011Q1 201251\ 2013Q1 2014Q1 2015Q1
061+ — — — — — — — — — e it ol I N : ”””””””””
AN V4 —— — —————— = — = — = — = N — = —
~N =~ ~
09— — —— ————————— = N--————————————————— — 06 — - — o __________<> N e ____
~ ~ ~ -~
T~ __ 08 — - o ______________°" S~
12 ———— ~ =
M _________=
-15 1.2
‘ IGC_E27_CTOT = — GCPERM_E27_CTOT ‘ IGC_E27_CLC — — GCPERM,EchLc‘
Consumption: non-constrained: Housing investment : non-constrained
0.2 0.3
0 T
2p10Q1L €011Q1 2012Q1 2013Q1 2014Q1 2015Q1 o
02 \ 2p10Q1 ‘6011()1 2012M 01401 201501
04 \ osl - ___ \ o ____________
0.6 \ \
—oa———————} ——————————————————————————— 0.6 \
y \ o \
1 N N \
12 N 09 \
; o \ -
L4 ~. \ P
~N——, e —— - 12 \ —_
16 S -
S - -
18 -15
‘ IGC_E27_CNLC — — GCPERM_E27_CNLC ‘ IGC_E27_HOUSENLC — — GCPERM7E27JHOUSENLC‘
Consumption: credit-constrained: Housing investment : credit-constrained
1 15
05 12
0 Ay
2p10QL 2011Q1 2Q12Q1 2013Q1 2014Q1 2015Q1
~
~
05 Ne
~ - -
~ -~
- - - T~ Ep—
= e
2010Q1 2011Q1 2012Q1 2013Q1 2014Q1 2015Q1 ~
15 -0.3
I 6C_E27_0CC — — GOPERM_E27_CCC | I 16C_E27_IHOUSECC — — GOPERM_E27_HOUSECC |

Note: Solid line: temporary 1 year increase in government purchases 1% of baseline GDP. Dashed line: permanent
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Figure 7.b: Long run effects permanent increase government purchases (increase deficit to GDP

ratio 1%p)

GDP: Consumption:
0.6 0 T T T T T T T T T T
2010N\011 2012 2013 2014 2015 2016 2017 2018 2019

0.4 4
-0.5 4

0.2 +
2l

0 T T T T T T

2010 2011 2012 2013 2014 2015 2016 15

B .-,
ol ______

T, ———————_———.—.. it

-0.6 2.5

mmm ——GDP_PCER ‘_ ——CONSUMPTION_PCER
Investment: Government debt to GDP ratio:
0 25
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

O -

-0.4

06+ —-———-\N\————————— — — — — — — — — — — -

-0.8

-1 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2030 2040 2050

m— oY

Note: permanent change in fiscal instrument of 1% of baseline GDP, accompanied by permanent increase in
government's deficit to GDP ratio by 1%p. Labour taxes adjust to target deficit increase.

28



7. Fiscal consolidations

As highlighted in the introduction, escalating government deficits and public debt have led to
widespread concerns about the long-run sustainability of public finances. Government budget
deficits in the EU-27 have increased sharply, to more than 7% of GDP in 2009 for the EU27
on average, and the debt-to-GDP ratio, currently at 80% of GDP, is projected to increase
further. There have been calls for an early exit from the stimulus measures and these calls
have become stronger in recent months. Although the fiscal stimulus packages only made a
relatively minor contribution to the widening of deficits, the underlying deterioration in the
fiscal positions has reinforced the view that a possible further prolongation of stimulus
measures might be damaging growth prospects. For many countries the recent reappraisal in
financial markets of associated sovereign risks has led to sharp increases in the cost of
borrowing and made sharp retrenchment inevitable. In this section we focus first on the
effects of the withdrawal of fiscal stimulus measures, and, second, on the effects of permanent
fiscal consolidations that will be required to put public finances back on a sustainable path.

7.1 Withdrawal of fiscal stimulus measures

As shown in the previous section, fiscal policy was a powerful instrument in supporting
growth in the economic crisis due to two main factors: the significant tightening of credit
conditions, and the zero lower bound on nominal interest rates. Just as these two factors make
fiscal multipliers larger, they also make the cost of a withdrawal of the stimulus higher. The
multipliers shown in Table 2 above also indicate the loss in output that will occur when these
measures are withdrawn, and this will similarly depend on the instruments used, the presence
of credit constraints, monetary accommodation and on whether the stimulus (withdrawal) is
global or one region acting alone.

As long as credit conditions remain tight and more households face a binding collateral
constraint on their borrowing, the costs of a withdrawal of fiscal stimulus will be larger. An
important implication of this is that it would be better to wait with a fiscal exit till credit
conditions have returned to pre-crisis levels. Fiscal policy multipliers are also enhanced by
monetary accommodation when interest rates are at their lower zero bound. One could argue
that this also has important implications for the optimal timing of a withdrawal. As long as
interest rates remain low, monetary policy might be less likely to support a fiscal tightening
by reducing interest rates. An early withdrawal of fiscal stimulus, while monetary policy
remains at the zero lower bound, risks a much sharper contraction in output than when the
exit is delayed till monetary conditions have returned to normal. Finally, there are also
sizeable positive spill-over effects from fiscal stimuli. If fiscal stimuli are withdrawn in all
countries at the same time, output losses are likely to be larger.

7.2 Per manent fiscal consolidations

While the above suggests extreme care should be taken when determining the timing of the
stimulus withdrawal, there is a general consensus that significant consolidations are now
required to bring public finances on a sustainable path. What are the likely costs of such
consolidations in terms of output? There is an important asymmetry in multipliers of a
temporary fiscal stimulus and those of a permanent fiscal consolidation. As was shown above,
the impact of a permanent shock is generally smaller than that of a temporary shock, as the
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former leads to partly offsetting changes in private savings (Figure 7). This indicates that
GDP losses associated with fiscal consolidations could be significantly smaller that the short
run multipliers of temporary fiscal shocks would suggest. Secondly, GDP effects become
positive in the medium run as fiscal positions improve and the reduction in interest burden
frees up budgetary space that can be used to reduce distortionary taxes.

This section explores the macroeconomic effects of permanent consolidations, using the
Commission's QUEST model. First, permanent changes in individual revenue and expenditure
instruments are considered separately to highlight their different impacts on the economy. The
effects of a credible general 'across-the-board' fiscal consolidation is then compared to an
alternative where credibility is lacking and agents do initially not believe consolidation
measures are permanent. The effect of the zero interest rate floor is considered as well as the
effects in case of a synchronised global consolidation. Finally, targeted consolidations
combining expenditure cuts with tax cuts are shown.

7.2.1 By expenditure and revenueinstrument

The impact of fiscal consolidations depends crucially on the composition. Graph 8 shows the
effects for individual revenue and expenditure instruments. Scenarios are presented as
standardised reductions in the ex-ante government deficit-to-GDP ratio by 1 pp. In each
scenario this is achieved by an adjustment in the respective instrument that equals ex-ante 1%
of (baseline) GDP. ' With the gradual de-cumulation of government debt lower interest
payments create space for reductions in labour taxes, and this raises employment and boosts
GDP in the medium and long run. The graphs show GDP, as defined in the model including
general government value added and housing services (eq.48), and private sector value added
Y. As private sector value added is approximately 80% of GDP, the percentage change effect
of consolidations is typically larger for the former, except for government wage and property
tax shocks.

Expenditure measures

On the expenditure side, the main difference is between productive and unproductive
spending. Government investment has a productivity-raising effect and a permanent reduction
leads to the largest GDP losses, both in the short and long run. Transfers are unproductive in
the model and only serve distributional purposes. Reducing such transfers - and lowering
distortionary labour taxes in the medium/long run - leads rapidly to positive output effects in
the model. However, cuts in transfers hit proportionally more those constrained 'rule of
thumb' households who are more dependent on such transfers and have limited access to
financial markets. Consumption of those households declines sharply. An example of a
transfer shock is a reduction in pension benefits, but an alternative option of pension reform
that raises the retirement age is discussed in the appendix. Government purchases has no
productivity-raising effect and a reduction in this instrument has only a short-term negative
GDP effect when it is compensated by cuts in labour taxes in the medium/long run. Lowering
government wages however has a direct impact on aggregate GDP as defined in the national

12 At first consolidations in the EU only are considered. The model assumes a continuing relevance of credit
constraints in the economy. The labour tax rule that stabilises debt in the model is turned off in the first 15 years
and then targets a 25 pps. lower debt-to-GDP ratio, consistent with a 1% of GDP permanent reduction in the
government deficit and the assumptions on nominal growth rates in the model. The sovereign risk premium
declines by 75 bps. in the long run.
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accounts.® Public sector wage cuts put downward pressure on wages in the private sector
(spillover) and the reduction in incomes leads to a fall in consumption. This again particularly
hits constrained households who depend on current disposable income for their consumption
expenditure and their consumption falls. Lower wages in the private sector help to boost
competitiveness though and this, as well as expectations of lower future taxes, raises
employment. These effects gradually increase value added in the private sector and more than
offset the reduction in the public sector in aggregate GDP.

Revenue measur es

Raising taxes has generally negative short and long term output effects, but in these scenarios
tax increases are compensated in the long run by reductions in labour taxes as the debt burden
declines. Thus the scenarios show the dynamic adjustment to partial tax shifts from labour
taxes, to the extent that this is made possible by lower debt in the steady state.

Short term effects of tax increases depend partly on adjustment costs in capital and labour. An
increase in corporate profit tax may, with relatively high adjustment costs on capital, only
have a relatively small short term impact but GDP losses build up over following years as
investment is depressed and the capital stock declines. It generates the largest long run GDP
loss of all tax-based consolidations. A consolidation through labour taxes also yields an initial
GDP loss. In the long run, however, labour taxes can be reduced due to the fiscal space that
becomes available as a result of the reduction in government debt, and GDP eventually turns
positive. Taxes on consumption and housing property are less distortionary in the model.
Increasing these taxes, compensated by future reductions in labour taxes, yields smaller short
term negative impacts, with GDP falling by around 0.2% below base. Output gradually
recovers and in the long run there are positive output gains. Property taxes have a more
negative impact on GDP as defined in the model, than on private sector value added, due to
the decline in the housing stock, and hence housing services.

Tax increases also have different distributional consequences. Increases in labour taxes hit
proportionally more consumption of constrained 'rule of thumb' households. Increases in
consumption taxes affect all households, but constrained households are not able to smooth
their consumption in anticipation of lower future taxes and are more affected. Property taxes
reduce residential investment of credit-constrained and unconstrained households and lead to
a permanently lower housing stock. GDP as defined in national accounts falls, as output of
services of owner-occupied dwellings declines. In the medium to long run this is offset by an
increase in production due to the reduction in labour taxes.

> As output of general government is valued at costs, a government wage cut implies a decrease of value-added
and GDP not only in nominal terms, but, in the absence of other productivity measures for government services,
also in volume terms. This is a pure accounting effect on the definition of GDP and does not in itself reflect any
reduction in government services. Using alternative productivity measures can partly overcome this problem, but
these have not yet been widely implemented.
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Figure 8: Permanent fiscal consolidations 1% of GDP
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7.2.2 Across-the-board expenditure- and revenue-based consolidation scenario

The previous section looked at individual instruments, this section describes the
macroeconomic effects and the dynamic adjustment to an across-the-board consolidation,
through an adjustment in spending and taxes, roughly proportionally to their respective shares
in the government budget. '*

The combined reduction in spending and increase in taxes lowers output on impact, by
approximately 0.3% in the first year (Graph 9). It leads to a gradual decline in the stock of
debt, and the costs of servicing this debt also fall. The additional fiscal space that this creates
is used to gradually reduce labour income taxes, offsetting the initial increase in taxes that
was part of the consolidation package. In the long run, labour taxes are lower than in the no-
consolidation baseline, and this boost employment and output.

Consumption declines in the short run as incomes are lower because of cuts in public sector
wages (which also puts downward pressure on private sector wages), public sector
employment and transfers. Higher taxes on labour income (in the short run) and taxes on
consumption further depress consumption spending. But while employment initially declines,
lower wages gradually stimulate employment growth in the private sector as competitiveness
improves, and consumption also gradually recovers. The current account improves as imports
decline due to lower domestic demand and exports increase.

Consolidations when lacking credibility

The scenarios shown here assume the measures are part of a credible permanent consolidation
plan, which is believed by agents to permanently reduce government debt and leads to
anticipations of a lower tax burden in the future. Consolidation measures that lack this
credibility have more detrimental effects. The impact multipliers of permanent government
spending shocks shown in the previous section lie between 0.2 and 0.8, while for temporary
fiscal contractions the range is between 0.8 and 1.2 and even larger when monetary policy is
constrained by the zero interest rate floor. The second scenario shown in Graph 9 assumes
that the consolidation measures lack credibility in the first two years and are instead perceived
as temporary. Only after the second year do the measures gain credibility and agents start to
believe the consolidation is permanent. This initial credibility gap leads to GDP losses in the
first two years that are more than twice as large, while the long term positive effects are
delayed till later. ' This indicates the importance of designing fully credible consolidation
measures. Consolidations that are not perceived as permanent but expected to be reversed at a
later stage may have significantly larger output and employment costs. As a consequence,
enacting legislation or changes in legislation that will take effect even several years down the
road could be very useful to maximise the benefits from often painful reforms.

'* On the expenditure side cuts in transfers of 0.15% of (baseline) GDP, government wages of 0.1%, government
employment of 0.1%, government purchases of 0.1% and in government investment of 0.05 %, and on the
revenue side increases of 0.2% of GDP in labour taxes and VAT each, and 0.05% in corporate profit taxes and
house property taxes. After 15 years a tax rule on labour taxes is gradually switched on which stabilises the
debt-to-GDP ratio at a level 25 pps lower in the long run, similar as described above. The sovereign risk
premium declines by 75 bps. in the long run. .

"> A multiplier of 0.7 is roughly the average of fiscal multipliers of temporary shocks in spending and tax
components.
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Figure 9: Across-the-board expenditure- and revenue-based consolidation of 1% of GDP
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Consolidation when interest rates are near zero interest rate floor

The above scenario assumes monetary policy can operate in normal fashion, and central banks
cut interest rates in response to negative output and inflation gaps. However, at present policy
rates in the euro area and in many other economies are near the zero interest rate floor. If
monetary policy is constrained by this zero lower bound for nominal interest rates the impact
on GDP can be larger. The left hand panel of Graph 10 illustrates this for the same across-the-
board consolidation package as described above, when policy rates are near the zero lower
bound. '® The GDP impact in the first year rises from 0.3 to 0.5. This suggests fiscal
consolidations could be more painful in the short term when policy rates are near the zero
interest rate floor.

Consolidations when globally synchronised
The scenarios described above relate to consolidations in the European Union alone.

However, at present many countries around the world face the need to consolidate and are
embarking on a simultaneous fiscal retrenchment. The negative spillover effects of this could

'® In this scenario, the Taylor type interest rate reaction function is switched off for one year and gradually
reactivated in following periods. As noted earlier, even at the zero interest rate floor, central banks can still resort
to non-conventional monetary policy measures.
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further raise the costs of fiscal retrenchments. The right hand panel in Graph 10 illustrates
this. The GDP impact of the same 1% of GDP consolidation rises in the first year from 0.3 to
0.4 in case not only the EU embarks on consolidation, but if this is done across the world
(global consolidation). The effects become even larger when central banks are constrained by
the zero interest rate floor. In this case the GDP impact rises from 0.5 to 0.7. The larger
impact effect is due to two factors. First, the fiscal consolidation abroad reduces demand for
EU exports and this has a negative impact on EU GDP. Second, in case of only the EU
consolidating, the depreciation vis-a-vis the (non-consolidating) rest of the world can play a
cushioning role in the short term. In case of a synchronised global consolidation, the absence
of such a cushioning exchange rate depreciation implies a larger short term GDP impact.

In the medium/long run the positive demand spillovers from the rest of the world boost EU
GDP by more. The second channel mentioned above also reverses the effects. The
depreciation in the case of the EU acting alone has only a short term mitigating output effect,
but a negative effect on output in the medium term. Hence, the medium and long term effects
are more positive under a global consolidation.

Figure 10: Impact fiscal consolidations : zero interest rate floor and global synchronisation
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7.2.3 Fiscal consolidations combined with tax reform

The differences in short and long run effects of different instruments indicate a consolidation
package can be designed that minimises the short term losses in GDP and maximises the long
run gains. Such a package could consist of reductions in unproductive spending (purchases,
transfers) and increases in the least distortionary taxes (consumption, housing), while at the
same time reducing the most distortionary taxes (on labour and capital). This would combine
the positive effects of structural reforms raising potential output with the necessary fiscal
retrenchment.

Graph 11 shows an example of such a package which combines selective tax increases and
expenditure cuts with reductions in distortionary taxes, and compares this to the 'across-the-
board' consolidation scenario described in the previous section.('’) Reducing tax distortions
boosts employment and helps to minimise the short term output costs of the consolidation.

'7 On the expenditure side cuts in transfers of 0.3% of (baseline) GDP, government wages, employment and
purchases of 0.1% each, and on the revenue side increases of 0.5% of GDP in consumption and property taxes
and reductions of 0.3% each in labour and corporate profit taxes.
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The decline in private consumption is more persistent as consumption taxes are raised by
more to finance the labour tax cut, but the positive employment effects boost incomes and
mitigate the impact on consumption. The fall in GDP is short-lived and output rises above
baseline in following years. Corporate investment increases as corporate profit taxes are
reduced, raising capital accumulation and boosting potential output. This scenario illustrates
that composition matters: well designed measures that combine expenditure cuts with tax cuts
can reduce the negative effects of fiscal consolidations on GDP and raise output by more in

the long run.

Figure 11: Fiscal consolidation combined with tax reform
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8. Conclusions

This paper has described a DSGE model that, by disaggregating households into credit-
constrained and a non-constrained groups, can capture the importance of tighter credit
constraints on the effectiveness of discretionary fiscal policy. The presence of credit
constrained households raises the marginal propensity to consume out of current net income
and makes fiscal policy shocks that directly impact on households' purchasing power a more
powerful tool for short run stabilisation. It also reinforces the effects from monetary
accommodation as credit-constrained consumers react more strongly to a fall in real interest
rates which occurs when the zero lower bound on nominal interest rates is binding. Just as
the positive effects of a fiscal stimulus are larger than under normal conditions in the
presence of credit constrained households and monetary policy at the zero lower bound, the
cost of a withdrawal will also be larger if these conditions still hold. However, the GDP costs
of permanent fiscal consolidations are lower than those of temporary changes in the fiscal
stance, and this implies an asymmetry between the fiscal multipliers of a temporary stimulus
and the multipliers of a permanent fiscal consolidation.

The challenge policy makers now face is to design consolidation measures in such a way as
to minimise the short run costs and maximise the long run gains. Model simulations suggest
four broad lessons. First, full credibility of the permanent nature of the consolidation plans is
important. If economic agents were to believe measures were to be reversed in the future,
output losses could be considerably larger. This indicates consolidations should be part of a
wider agenda that deals convincingly with long run sustainability of public finances, external
imbalances and promoting long run growth potential. Enacting changes in legislation, even if
only taking effect several years down the road, could help maximise the benefits from often
painful reforms. Second, if monetary policy is able to support the economy by reducing
interest rates in response to the fiscal retrenchments this could significantly reduce the
negative short term impact on output and employment. In this context, it is also important
that the financial system is working properly so as to pass the effects of low policy rates
through to lending rates and other credit conditions. Third, the composition of consolidation
measures should focus on those measures that maximise long run output effects. Reductions
in unproductive spending, such as government purchases and transfers, yield generally the
largest long term gains in GDP, but measures that rely too much on instruments like cuts in
transfers can have distributional consequences and may undermine the long run credibility of
consolidation packages. If one were to resort to revenue measures, the focus should be on
shifting the burden towards less distortionary taxes, like consumption and property taxes.
Finally, consolidations should address the underlying fiscal problem of increasing age-related
expenditure. Pension reform that raises the retirement age can achieve these objectives by
reducing transfer payments and simultaneously increase potential output.
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Appendix:
Pension reform: raising retirement age

Expenditures on age-related support will increase significantly over the coming years. Based
on current policies, for the EU27, age-related expenditure (pension provision, health care and
long-term care) is set to increase by 42% of GDP between 2010 and 2060. These growing
costs will put further pressure on the long run sustainability of fiscal balances.

Reforms in the area of pension provisions are therefore considered priority for fiscal
consolidation and long-term sustainability. Reforms that reduce pension benefits by cutting
average replacement rates will decrease transfer payments to households, and yield positive
output effects in the medium term, as shown in Graph 9.d. An alternative option of pension
reform is raising the statutory retirement age, and this is the path taken by many member
states (e.g. in Germany from 65 to 67, in France from 60 to 62).

Such reforms can have both favourable public finance implications and positive labour
market effects. By reducing the number of people entitled to a state pension, they reduce
public transfers paid to households and, as more workers stay longer in employment, raise
social security contributions. The improvement in public finances helps to bring down
government debt and lower government interest payments will then create additional fiscal
space in the future that could be used for reducing distortionary taxes. By extending working
lives the reforms increase the labour force, put downward pressure on wages and raise the
employment rate. This can give a direct boost to potential output and raise growth over a
prolonged period.

A model simulation can illustrate the effects of lifting the retirement age. In this scenario the
number of pensioners are gradually reduced by 10%, roughly corresponding to an increase in
the age of retirement by 2 years, phased in over a 10 year period. After a decade the pension
rate has fallen by almost 2 pps.. The reform puts downward pressure on wages and raises
employment. The employment rate increases by 1’2 pps. after 10 years, and almost 2 pps. in
the long run. '® There is initially a negative impact on consumption of constrained households
as wages decline, but the positive employment effect raises permanent income, and
consumption of non-constrained households rises. Aggregate consumption and corporate
investment are higher after 10 years. Government budget balances improve due to lower
transfer payments and the debt-to-GDP ratio declines by 14 pps., and more than 30 pps. in the
long run. The scenario assumes average productivity is not affected by the reform. A larger
share of older workers in the labour force may reduce average labour productivity, but it is
unlikely that this effect would eliminate the long run GDP gains from this reform.

' Note that this is not based on any exogenous assumption on the un/employment status during the extended
working lives, and indeed, during the transition there may be a small increase in the share of unemployment
benefit recipients.
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Figure A.1: Raising age of retirement
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Table 1:
Macro-economic impact raising retirement age
After 10 years After 40 years

GDP 2.2 3.6
Employment 2.1 3.0
Pensioners -9.6 -10.0
Consumption 2.1 5.6
Investment 4.2 2.9
Transfers -6.1 -7.2
Real wages -0.4 -0.3
Gov balance (% of GDP) 3.3 1.1
Gov debt (% of GDP) -14.8 -37.1

Note: reduction in number of pensioners of 10%, phased in over 10 years
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