* K %
*
* 5 K

European
Commission

EUROPEAN
ECONOMY

Economic Papers 470 | November 2012

The performance
of simple fiscal policy rules
in monetary union

Lukas Vogel, Werner Roeger and
Bernhard Herz

‘“"a ":‘.m B )l




Economic Papers are written by the Staff of the Directorate-General for Economic and Financial
Affairs, or by experts working in association with them. The Papers are intended to increase awareness
of the technical work being done by staff and to seek comments and suggestions for further analysis.
The views expressed are the author’s alone and do not necessarily correspond to those of the European
Commission. Comments and enquiries should be addressed to:

European Commission

Directorate-General for Economic and Financial Affairs
Publications

B-1049 Brussels

Belgium

E-mail: Ecfin-Info@ec.europa.eu

This paper exists in English only and can be downloaded from the website
ec.europa.eu/economy_finance/publications

A great deal of additional information is available on the Internet. It can be accessed through the
Europa server (ec.europa.eu)

KC-Al-12-470-EN-N
ISBN 978-92-79-22991-6
doi: 10.2765/27699

© European Union, 2012


http://ec.europa.eu/economy_finance/publications/publ_page8701_en.htm
http://europa.eu/index_en.htm

The performance of simple fiscal policy rules in monetary union

Lukas Vogel®  Werner Roeger®  Bernhard Herz’

* DG Economic and Financial Affairs, European Commission

® University of Bayreuth

Abstract:

The paper analyses the stabilising potential of simple fiscal policy rules for a small open
economy in monetary union in a 2-region DSGE model with nominal and real rigidities. We
consider simple fiscal instrument rules for government purchases, transfers, and consumption,
labour and capital taxes in analogy to interest rate rules in monetary policy. The paper finds a
dichotomy in the welfare effects of fiscal policy for liquidity-constrained and intertemporal
optimising households, i.e. policies enhancing the welfare of one group tend to reduce the
welfare of the other one. Moderate average welfare gains from optimal policy contrast with
large losses from non-optimal policy. Fiscal rules that respond to employment fluctuations
may be preferred to rules responding to indicators of price competitiveness, because optimal
policy in the former corresponds more closely to the idea of countercyclical stabilisation. The
paper also emphasises the strong impact of the budgetary closure rule on the welfare effects of
business cycle stabilisation.
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1. Introduction

This paper investigates the potential of simple fiscal policy rules to stabilise cyclical fluctua-
tions and reduce the welfare cost of supply and demand shocks in monetary union. The focus
is on the stabilisation of asymmetric shocks at the level of small member states, which are not
stabilised by the reaction of the common monetary policy to area-wide variables, so that fiscal
policy remains the (only) macroeconomic policy tool available.

The paper, hence, reconsiders a classical question of the currency union literature, namely the
importance and potential of fiscal policy to stabilise asymmetric shocks at the level of the
member countries. We address the question in a setting that differentiates between alternative
fiscal instruments (government purchases, transfers, and consumption, labour and capital tax-

es) and applies the idea of simple instrument rules to the conduct of fiscal policy.

We focus the discussion on the potential of simple fiscal instrument rules to stabilise and re-
duce the welfare costs of temporary demand and supply shocks, i.e. business cycle fluctua-
tions around a sustainable long-term growth path. The paper analyses temporary changes in
fiscal variables in reaction to temporary macroeconomic fluctuations. It does not address the
potential of fiscal reforms to correct persistent imbalances in monetary union through internal
devaluation (e.g., de Mooij and Keen 2012, Farhi et al. 2011), even though cyclical stabilisa-
tion in the short term may help preventing the build-up of persistent imbalances in a setting

with strong inertia in economic forces.

The paper does also not analyse situations in which union-wide monetary policy is constraint
at the zero bound or by frictions in the monetary transmission channel, so that country-level
fiscal policies might (have to) substitute for monetary policy at the level of the monetary un-
ion aggregate. An adequate framework for this type of question would have to develop on the

(conditions for) cooperative and non-cooperative fiscal policy interaction.

Although macroeconomic policy faces new and urgent challenges in the context of the finan-
cial crisis and euro area imbalances, the classical question of business cycle stabilisation in a
monetary union with asymmetric shocks remains a relevant one. The empirical literature for
Europe and the United States demonstrates that the degree of shock smoothing by market
forces is limited in advanced economies. Afonso and Furceri (2008) show for the euro area

that shock smoothing by private savings and intertemporal income transfers is moderate and



that smoothing through cross-border factor income flows is low, which implies that interna-
tional risk sharing is weak. Similarly, Asdrubali et al. (1996) and Athanasoulis and van Win-
coop (2001) document limited shock smoothing through household savings and capital mar-
kets across U.S. states. At the same time, these studies and Arreaza et al. (1998) illustrate the

shock-smoothing potential of fiscal policy inside EMU and in the U.S.

The paper develops a two-region New Keynesian DSGE model with goods, labour and finan-
cial market frictions. The analysis of fiscal stabilisation policy focuses on a small member
country in monetary union, which excludes feedback to monetary policy and the rest of mone-
tary union (RoU) in the model. Besides this simplifying implication, the focus on a small
member economy is motivated by the fact that the potential of fiscal policy to stabilise busi-
ness cycle fluctuations is particularly relevant for small member countries of monetary union
as the latter have no/little impact on union-wide aggregates and tend to be more exposed to
idiosyncratic supply and demand shocks because of higher openness and stronger specialisa-
tion. The small-country setting differs from previous research that has focused on fiscal policy
in monetary unions of two large/symmetric countries and the interactions between centralised
monetary and decentralised fiscal policy with a smaller set of policy instruments (e.g.,
Beetsma and Jensen, 2004; Ferrero, 2009; Kirsanova et al., 2007).

This papers' analytical framework is inspired by Gali and Monacelli (2008) who discuss op-
timal monetary and fiscal policy in a monetary union of small economies with government
purchases as fiscal instrument, price stickiness as friction, and technology shocks as exoge-
nous disturbance. We broaden the analysis in a number of important dimensions by: (1) con-
sidering simple fiscal instrument rules for a range of policy parameters instead of focusing
exclusively on optimal policy, which provides information about the robustness of simple
instrument rules, the potential welfare gain from optimal stabilisation and the welfare costs of
non-optimal policy, (2) having a larger variety of policy instruments (government purchases,
transfers, and consumption, labour and capital taxes), (3) introducing physical capital, which
appears important in the context of distortionary taxation, (4) including additional frictions
(wage stickiness, financial frictions, capital adjustment costs, and a time-to-build constraint
for capital) and (5) adding demand shocks to the model. The model does include neither gov-
ernment employment nor public investment. Government purchases are modelled as con-

sumption of private-sector output. All employment is private-sector employment.



In light of the empirical evidence (e.g., Kollmann, 1996) we depart from the assumption of
perfect cross-border risk sharing in Beetsma and Jensen (2004), Ferrero (2009), Gali and
Monacelli (2008) and Kirsanova et al. (2007) and introduce a debt-dependent country risk
premium (e.g., Schmitt-Grohé and Uribe, 2003) as closure for the external account. On the
domestic side, we introduce liquidity-constrained (LC) along non-constrained (NLC) house-
holds. LC households have no access to financial markets and always consume their currently
disposable labour and transfer income. NLC households have access to financial markets to

save/borrow in order to smooth income and consumption over time.

The presence of LC households can account for the positive correlation between private and
government consumption at business cycle frequencies (e.g., Gali et al., 2007), and estimated
macro models of the euro area (e.g., Forni et al., 2009; Ratto et al., 2009) indicate the share of
LC households to be high. The presence of LC households broadens the case for stabilisation
policy beyond price/wage stickiness. As the government has an advantage over LC house-
holds in terms of its access to capital market, it can smooth the income and utility of LC

households and mitigate the welfare cost of the LC households' borrowing/lending constraint.

The paper finds a dichotomy in the welfare effects of fiscal policy responses to cyclical fluc-
tuations for LC and NLC households. Policies that are welfare enhancing from the perspective
of LC households tend to be costly from the perspective of NLC households. The potential
overall welfare gain under the on-average optimal simple rule is typically moderate when
compared to the potential welfare costs of non-optimal policy. The potential welfare gains for
LC households are much larger, however, as those typically found in models of stabilisation
policy that only include intertemporally optimising agents. The analysis also emphasises the
strong impact of the budgetary closure rule for government debt/deficit stabilisation on the

welfare results.
2. Model

The model consists of two regions: the small (domestic) member country of monetary union
and the rest of monetary union (RoU). The model includes monopolistic competition in goods
and labour markets, nominal price and wage stickiness, liquidity constraints, capital and la-
bour as inputs into production, and a set of fiscal variables, namely consumption, labour in-
come and capital taxes, government purchases and public transfers. The presence of inter-
temporal optimising (NLC), i.e. households that can freely borrow and save to smooth con-
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sumption over time, and liquidity-constrained (LC) households, i.e. households without ac-
cess to financial markets who in each period consume their entire current disposable wage and

transfer income, implies that fiscal variables have both substitution and income effects.

The RoU variables and monetary policy are given from the perspective of the small economy.
Goods and financial markets are imperfectly integrated across borders, namely there is home
bias in the demand for goods and a debt-dependent country risk premium, and labour is im-

mobile between countries.
Households

The household sector consists of a continuum of households i. The welfare of household i is
the discounted sum of the period utilities:

c
l1-s

s & 1 - Kk i 0
E bt - CI 1-s + Gl—s A4 R YSY ) s 21
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Household utility is additive in private consumption C/, government purchases G, and work

L! . The parameters B, x, 1/, k and 1/ are the discount factor, the utility weight of govern-

ment purchases, the intertemporal elasticity of substitution, the disutility weight work, and the

elasticity of labour supply. The benchmark model assumes log consumption utility, i.e. o=I.

The households decide about private consumption and labour supply given their respective
budget constraints. Government consumption enters household utility, but is not a choice var-
iable of the households. Instead, the level of government consumption is chosen by the gov-

ernment as described below.

NLC households, who are a fraction 1-slc of the population, make optimal intertemporal
choices given their intertemporal budget constraint:

w ipi : & * B* - r(j * ke
(1_1} )Wt Ll +(1+It—l)Bt—l+§l+lt—l - Wﬁ"’q EBH +TRt +(1_ttk)ltk Kt—l (2.2)

+EORK], + PR = (L+ £)RCM +RI! +B, + B} +9,/2(0" )Py L, +TAX,

The revenue side includes the nominal wage income W,'L; net of the (linear) labour income

tax ¢, the payment on maturing one-period domestic government bonds B, , including in-



terest i_, , the repayment of one-period net foreign assets B;, ,, including interest, which is the
sum of the foreign rate i_,, the endogenous part of the risk premium -uB; _, /(4P, .Y.,)
and the exogenous component ¢/, lump-sum transfers from the government TR,, the return to
capital (1-2)i‘K', +¢dPK/ netof capital taxes ¢’ and depreciation allowances td, and
profit income PR, from firm ownership. The expenditure side combines nominal consump-
tion PC"" taxed at ratez’, where P, is the consumer price index (CPI), nominal investment
in physical capital PI/, financial investment in domestic bonds and (net) foreign assets, and
quadratic costs g, of wage adjustment (p;"' ©W,' /W,', -1), where P, is the price level of
domestic output. Finally, TAX, is a lump-sum tax levied only on NLC households and intro-

duced to provide a hypothetical non-distortionary benchmark for the fiscal closure rule.

The accumulation of physical capital follows the law of motion:

KL= 1+ @)K, - g, 1200 /KL - 'K, @9

including capital depreciation at rate 5 and quadratic cost g, of capital stock adjustment.

The NLC households maximise (2.1) given equations (2.2) and (2.3), which provides the first-
order conditions (FOC) for consumption, financial asset holdings and real capital investment:

(M) - A+ ) I = 0 (2.4)

ItNLC/Pt _ b(l"'lt)Et(ItTIl_(:/Pﬁl) =0

INLC P . B* i o} P INLCG
t _b 1+|t—W H,t-1 +etriEt9 t+1 +:0
t g P A g € Mg

RA™E - m@-gNI)=0
bEt ItTl-C ((1_ ttk+1)itk+l + ttk+1dPt+l) = + bEtmm(l_ d_gk /Z(Nltiﬂ)z +gkN|ti+1|ti+1/ Ktl) =0

where E, is the expectations operator, " is the Lagrange multiplier associated with (2.2),



m, is the Lagrange multiplier associated with (2.3), and NI © 1! /K -d.

Combining the first two FOCs gives the Euler equation for the optimal path of NLC con-

sumption:

® l+ttc H aCtNLC('E')
"C1+ET g

P gCNLc- L= (2.5)
t+1 i+l

S 6 1
t t+1 g

Combing the second and third FOC for domestic bonds and foreign assets gives an interest

parity condition including the risk premium:

*

* BH -1
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with ®>0 and the exogenous AR(1) risk-premium shock:
e = re_, tn (2.7)

where r, is the shock persistence and 77, an innovation with zero mean and standard devia-
tion s, . Note that equation (2.6) does not include an exchange rate term as we consider re-

gions in a monetary union.

The period budget constraint of LC households constituting the share slc of the population is:
(L- "W/ +TR +TRC = (1+ £7)RC/C +g,,/ 2(p"")* P, L' (2.8)

where TR'C are targeted transfers to LC consumers, which will be considered as an alterna-

tive to the general transfers TR, in the discussion of fiscal stabilisation.

Real consumption by LC households is constrained by the disposable labour and transfer in-

come and equals:
L+ £)PC =(@-" W/ +TR +TR - g, /2(n"")* P, . (2.9)

The marginal value of the LC households’ income is analogous to the FOC for equation NLC

households as:



1/(C°)° - A+2£)1° =0 (2.10)

The per-capita level of consumption in the aggregate is the weighted average of NLC and LC

consumption:
C, © (L-slc)CMC +slcC® (2.11)
Private demand combines domestically produced (C}, , I}, ) and imported (C;.,, I, ) goods.

Assuming the same trade price elasticity for consumption and investment demand, we can

aggregate Z, T(C"°,C"°,1,) and write:
Zt(h_l)/h — hl/hzl(_'/tl)/h + (1_ h)l/hzl(:/Tt—l)/h (212)

where the parameters h and h indicate the steady-state home bias and the elasticity of substi-
tution between domestically produced goods and imports. The resulting demand by domestic
households for domestically produced goods and imports are:

Zy,=h(Py/R)"Z, (2.13)
Ze = @-h)(PR /R)"Z, (2.14)

The bundle of domestically produced goods Z,, , is itself a composite of goods varieties z):

2 =g (Z) " (2.15)

where ¢ is the elasticity of substitution between these varieties. Each variety is produced by a
specialised firm j. The demand for variety j is given by:

Z)=(R'IP, ) °Z,, (2.16)

The elasticity € determines the price setting power of individual firms. The pricing margin of
firms declines with increasing €, because higher values of € magnify the impact of deviations

from competitor prices on firm j’s market share.

The households i supply labour services L, in a monopolistically competitive labour market.

Total labour is a composite of the differentiated labour services:



L1 = 3 (L)' (2.17)

with 0 being the elasticity of substitution between the varieties of labour services. The mini-

misation of labour costs by firms gives the demand function for variety i as:
L = (W /W)L, (2.18)

The market power of worker i declines with increasing 6, because higher values of 6 amplify
the fall in the relative demand for L, in response to higher individual wage claims.

The labour services are distributed equally across NLC and LC households, and specialised
labour unions represent the different types of labour services i in the wage setting. The wage
setting is subject to quadratic adjustment costs, which provide an incentive to smooth the
wage adjustment and which lead to nominal wage stickiness. The optimisation problem of the

labour union representing the labour service i is:

&, b G W ) u plpry Ll iy
e t /]

The optimal wage maximises (2.19) given labour demand (2.18) and the marginal value of
NLC income (2.4) and LC income(2.10). The wage is the same for NLC and LC households,
and the unions average the marginal value of NLC and LC income according to the popula-

tion share of the two types of households.

The optimisation problem is symmetric across unions i, which implies identical wages

(W, =W, ) and labour demand (L, = L, ) across households. The wage setting equation is:

(l_tW)Wt_ q kL{ gw Wt PH,I w gw bE Ittfr); t+1 Ht+1 Lt+l O (220)

—t + -
YYRog-1 I g-1W,, p P g-1 9It°tw P, L ”1g

t
with
I °(L-slc) 1M +slc 1 (2.21)

where the gross wage claims increase with increasing labour taxation (") for given levels of

employment.



Government sector

The government collects labour, capital, consumption and lump-sum taxes and issues one-
period bonds to finance government purchases, general and targeted transfers and the servic-

ing of outstanding debt B, :
LWL+ 2 (i - YK, +EPC, +(L-SICITAX, + B, = PG, + TR +sIcTR'® +(L+i,)B, (2.22)

Government purchases are an aggregate of domestically produced and imported goods analo-

gously to private demand in (2.12) and (2.15):*

Gt(h—l)/h = h"G |(_|h't—1)//7 + (1_ h )1//7 G '(:/Tt—l)/h (2'23)
W1 jy(e-1)/e 4:
Gl(_i;l)/e - 00 (th )( 1)/ d_l (2.24)

which gives equivalent demand functions for the alternative bundles and varieties:

Gy, =h(R,,/R)"G, (2.25)
Ge, = (1-h)(P-,/R)™"G, (2.26)
G/ =(R'/R, )Gy, (2.27)

The government needs to adjust tax revenue or expenditure to stabilise government debt and

deficits around target values. This paper considers three alternative closure rules

The government can adjust purchases, transfers and tax rates in response to cyclical fluctua-
tions.? The policy takes the form of simple fiscal instrument rules that are similar to simple
interest rate rules in monetary policy:

G & I:)H t-1 0

S rh+(1_ r)E+(1— Nx,Ing—=- (2.28)
Y, Y., Y E P g

! The EU’s internal market and public procurement policies have weakened the case for the alternative assump-
tion of strong/full home bias in government consumption.

2 We only consider fiscal policy rules that do not discriminate between domestic and foreign goods. Adao et al.
(2009) show that adjustable differentiated sales taxes on domestically produced and imported goods eliminate
the welfare costs of losing monetary autonomy under certain conditions. Such origin-based tax discrimination
appears incompatible with internal market rules, however. 10



TR TR &P, 0
L= p 2 4 (1- r)TRCS +(@- Nx, Ing—==+ (2.29)
Pa oY PataYia PLY g Fi-lg
LC LC LC @ P 0
R~ _, TRy, 1- r)TR +(L- X, Ing = (2.30)
Pa Yy PaaYia PY g Ft-10
C C C a PH t-1 O
t=rt, +(1-nNt+1-Nx,Ing——= (2.31)
g Priag
w w w a PH t-1 0
tcs,t = rtcs,t—l + (l_ r)fcs + (1_ r)Xp In : = (232)
g Ftlg
k k k & I:)H t-1 0
L =rt  +Q-NT +(1-Nx, Ing——- (2.33)
g Ft-lg
where TR, and z;, are transfer and labour tax components earmarked for the business cycle
stabilisation.

The emphasis on simple instrument rules owes to their practical advantages over fully optimal
policy solutions. Contrary to the fully optimal policy solution, simple rules use a limited set of
information. Compliance with simple rules is, consequently, easier to monitor than the com-
mitment to fully optimal policy, and the feasibility of compliance monitoring mitigates the
credibility/time-consistency problem. Credibility is crucial, because it determines the policy
maker's ability to anchor the expectations of households and firms. In addition, it is plausible
to assume that simple rules are easier to implement than the optimal commitment solutions,
which strengthens the government’s ability to react timely to business cycle fluctuations. The
simulations in the subsequent sections of the paper assess the potential welfare gain from fis-

cal instrument rules in the context of supply and demand shocks.

The instrument rules (2.28)-(2.33) respond with one quarter delay to economic conditions, i.e.
include a recognition/implementation lag as in Kirsanova et al. (2007), whereas Beetsma and
Jensen (2004), Ferrero (2009), and Gali and Monacelli (2008) assume contemporaneous feed-
back.

The instrument rules (2.28)-(2.33) imply a response of fiscal variables to fluctuations in the
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terms of trade (ToT), which in the model are an indicator for the real effective exchange rate.
The policy response to fluctuations in the relative price of domestically produced products is
motivated by the key role of price competitiveness for output and external balances in a mon-
etary union. The terms of trade are included in fiscal rules also by Ferrero (2009) and are a
robust indicator of capacity utilisation and price competitiveness under supply and demand
shocks. The use of ToT levels instead of first differences in (2.28)-(2.33) derives from the fact
that output stabilisation in the open economy requires stabilisation of relative price levels. In
addition, relative price level targeting is more aggressive than relative inflation targeting for
given values of &,, which accelerates relative price adjustment in the presence of nominal

price and wage stickiness.’

The analysis has been repeated with versions of (2.28)-(2.33) including a response to (lagged)
output growth in addition to the ToT response. The advantage of output growth over theoreti-
cal output gaps in policy rules is the observability of the former. Augmenting the instrument
rules (2.28)-(2.33) by a direct response to output growth makes little difference from the wel-
fare perspective, however. To keep the discussion focused, the paper does not include the re-
spective results.

We have also tested differences between domestic and RoU output levels as indicator of eco-
nomic activity and found contradictory signals for the fiscal stance. While positive domestic
technology shocks would suggest demand expansion to match the higher output potential,
positive demand shocks should trigger fiscal contraction to avoid an overheating of the econ-
omy. A uniform fiscal response to relative output levels irrespective of the underlying shock
does not achieve such differentiation. Namely, fiscal tightening in response to a TFP-related
increase in domestic output amplifies fluctuations in employment and factor use instead of
dampening them. The session of robustness checks will present results for a policy rules re-

acting to relative levels of employment, however.

* In this sense, the policy rules are similar to price-level as opposed to inflation targeting in monetary policy,
which is discusses by Cournede and Moccero (2009). However, an important difference is that ToT stationarity
in a small member country of monetary union, i.e. taking export import prices as given, requires stationarity of
the domestic price level. In an economy with flexible nominal exchange rate, ToT stationarity is compatible with
non-stationarity of domestic prices as long as the combination of domestic prices and the nominal exchange rate
is stationary.
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The government adjusts tax transfer payments or taxes to stabilise government debt and the
budget deficit at their target levels. In the simulations we first consider lump-sum taxes as
instrument in the budgetary closure rule:

P 0
TAX, _ TAXy, +xb§4L—btari+deL (2.34)
1

PH ,tY’[ PH ,t—lYt— Ht-1"t-1 g H ,t—lYt—l

where TAX, is levied only from NLC households and btar is the target debt-to-GDP ratio.

The lump-sum closure (2.34) is standard in the literature. It provides a theoretically appealing
benchmark, because it has neither distortionary nor relevant income effects for NLC or LC
households. Hence, scenarios with lump-sum closure show the impact of the fiscal rules
(2.28)-(2.33) without additional distortions or income effects from budgetary stabilisation and
are therefore suited to illustrate the pure impact of the policy rules (2.28)-(2.33) without se-

cond-round effects from debt/deficit stabilisation.

In practice, lump-sum taxation is rare; most tax revenue comes from direct taxes. A more real-

istic budget closure is:

B

2 B 0
Ly, =Lyt X, g—t‘l - btar : +x, D—t‘lY (2.35)

H,t-1"t-1 g Ht-1"t-1

with £ Ot + 1y, .

If the closure rule (2.35) is active, the government increases the labour
tax rate to collect additional revenue if debt and/or deficit levels exceed the target values. The
labour tax closure increases the complexity of the model dynamics by affecting the labour
supply decision of workers and the disposable period income and consumption demand of LC
households. Hence, the closure generates fluctuations in supply and demand, which can re-

duce or even offset the impact of the instrument rules (2.28)-(2.33).

As intermediate case we also consider a budget closure by general lump-sum transfers:

TR TR & 0
ds,t — ds,t-1 _ Xb Bt—l _ btar : - Xd D L (2.36)
PH ,th PH ,t—lYt—l g 4P ,

H ,t—lYt—l [’} H ,t—lYt -1

with TR, ©TR,, + TR, . The lump-sum transfers are not directly distortionary, but enter the

budget constraint of LC consumers in the model. The impact on LC disposable income affects
the marginal valuation of income (2.10), which enters the labour supply decision (2.20). The
13



direction of the effect differs from the labour tax closure, however. The labour supply con-

tracts when labour tax rates increase and expands in the case of lower transfers.
Firms

The economy is home to a continuum of monopolistically competitive firms. Firms are owned

by NLC households, which consequently receive the firms’ profits. Each firm j produces a

differentiated good Y,' with capital K/, , labour L} and Cobb-Douglass production technolo-

gy:
Y] = AKL)* (L) (2.37)

with 0<a <1 . Total factor productivity A is identical across firms and follows the AR(1)

process:

InA =(1-r,)NA+r,InA_ +n} (2.38)

where r, indicates the shock persistence and ] is an innovation with zero mean and stand-

ard deviation s, .

The cost-minimal combination of capital and labour is given by:

L _l-alk (2.39)
K., a W,
which implies for the nominal marginal costs MC, of the optimising firm:
skyaywyl-a
MCtj :Lwtl_ (2.40)
Aa’(l-a)™@

and MC/ = MC,. The firms face quadratic price adjustment costs g, and set prices P to

maximise the discounted expected profit:

ox ,, I Pl
EO atzo bt ItNLC g PI YtJ _
0

H,t

MC
P

H.t

b 0
: YtJ _g?p(ptm)zYti (2.41)
2

with o> ©R1/PJ -1. The FOC with respect to P’ given the demand functions (2.16) and
14



(2.27), the production technology (2.37) and the marginal utility of wealth of NLC households
(2.4) describes the pricing behaviour of firm j. As the FOC is identical for all firms, pricing

decisions are symmetric (B’ =R, ,):

e

P, = -MC, (2.42)
| e-1+g Pus Py, -9,bE z ItT'l_C Pt Vi 0
P . Hot P tg ItNLC PH,t Y, H,t+1E

with p, °P, /PR, -1 as the percentage change of the GDP price deflator.* Contrary to

the Calvo model of staggered price setting which implies price dispersion, the pricing behav-
iour under quadratic adjustment is symmetric across firms at each period in time, so that firm-

level output can be aggregated easily to total domestic production:

Y=g ACKL) (L) dj = AKE L (2.43)

Many small New Keynesian models with focus on monetary policy abstract for endogenous
capital and use production functions with labour as the only (variable) input. Casares and
McCallum (2006), and Woodford (2003) show that appropriately calibrated models with con-
stant capital can replicate business-cycle features and match models with endogenous invest-
ment fairly well with respect to the output and inflation responses namely to monetary shocks.
However, the focus in this paper on fiscal policy adds a feedback from fiscal variables, nota-
bly distortionary taxes, to physical investment, which is captured by modelling capital accu-

mulation as endogenous process.

External accounts

The total demand for domestic output is the sum of final domestic demand, net exports and

the wage/price adjustment costs ADC,:

P
Y[ = Pt (Ct‘l'|t+Gt)+Xt_i(CF,t-}_IF,t-i-GF,t)-I-ADCt (2'44)
P Pas

* Kumhof and Laxton (2009) use inflation adjustment instead of price adjustment costs in their discussion of
simple fiscal policy rules for open economies. Contrary to the standard price adjustment costs implying purely
forward-looking inflation dynamics, inflation adjustment costs are a mechanism to generate endogenous inflation
persistence.
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Inserting household and government demand functions (2.13)-(2.14) and (2.25)-(2.26) in

(2.12) and (2.23) gives the consumer price level P, without the consumption tax:
P =hPy7 +(1-h)PY/ (2.45)
Exports X, correspond to the import demand of the RoU analogously to equation (2.14):
=@-h)z(P, . /B)"Y,] (2.46)

which uses the fact that the GDP deflator and the CPI in the RoU are (almost) identical from
the perspective of the small domestic economy. The parameter z ©Y /Y~ captures the relative

size of the two regions and ensures consistency of the trade flows. We exclude price discrimi-

nation between countries, i.e. the law of one price holds.

Combining the budget constraints of the private sector, i.e. (2.2) and (2.8), and the govern-
ment (2.22) with the revenue-side definition of GDP as the sum of factor and profit income

gives the aggregate resource constraint of the domestic economy:
= (1+ it—1) B; -1 + I:)H ,th B Pt(ct + It + Gt) - PH ,tADCt (2-47)

which is also the law of motion for the net foreign asset (NFA) position. As specified in (2.6),
the nominal interest rate in the domestic economy depends on the NFA position to rule out
explosive NFA dynamics (e.g., Schmitt-Grohé and Uribe, 2003) and the exogenous risk-

premium shock.
Rest of monetary union

The RoU is treated as one single block. Trade with the small country is negligible in relation
to output and domestic demand, so that we approximate the RoU as closed economy. The

welfare function parallels the one for households in the small member country:

Eab ity - X UL (2.48)
< S1-s 1-s 1+

The equivalent budget constraints imply analogous consumption, investment and labour sup-
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ply decisions:

1/(CtNLC*)s _ (1+ ttc*) I(NLC* = O
1 TR - b+ E (1S 1RL) = 0
PRI - m (1-gNI")=0

* * * * * I "
bE ItTl_C ((1 ttk+1)|tk+l + ttk+ldpt+1) /77 + bE +1(;1 a-=- gk (N|t+1 gkNItl+1 KtTl* += 0

t @
(L E7)RCLS = (L- £ WL +TR - g, /200" )2L (2.49)
C. ©(@1-slc)CM +slcCH” (2.50)
t t t
* * M * tot*
(1_ttW*)W_t: q k(L[)I _ gw Wt ptw*+ gw bE It+1 Wt«;l Ll:l (251)

R g-1 I g-1w.," g-1m WL “lg

The government budget constraint is:
WL+ - )KL +7RCl+B = RG +TR +(1+i,)B, (2.52)

where B ©B,,+B;,. The fraction B, equals the NFA position of the small domestic

economy and B,:I is RoU government debt held by RoU households.

The government adjusts labour income taxes when public debt and deficits deviate from the
target levels:

&
RS RN By —btar +fD By
e 4 t 1Yt 1 ﬂ t—lYt—l

(2.53)

Fiscal authorities in the RoU may also react to cyclical fluctuations. However, given our focus
on the small domestic member country and the availability of monetary policy at the aggre-

gate RoU level, we abstract from countercyclical fiscal rules in the RoU.

The central bank sets interest rates according to the simple rule:
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I =yl +@-y)(A-b) b+ (L-y)(V,DInY. +y,p) (2.54)

The RoU firms face a profit maximisation problem analogous to firms in the small domestic
economy, which determines the foreign price level:

* e *
P = * * * * " MC (2'55)
t e—l+g ip*_g bE & It’:r“l_C I:)t+1 Yt+1p* 0 t
PP t ~Ip tg ItNLC* P Y, t+l;

with p © P"/P’, -1. Total production is the aggregate of firm-level production:
w1 i*\a ) i*\1-a 4; *rw® \ar *\l-a
Yo =0, A (KL )7dj = ALK ) (L)' (2.56)

Demand in the RoU region is the sum of private consumption, investment, government pur-

chases and adjustment costs:

Y =C +I +G +ADC/ (2.57)
v ol w0y eaon
ADC] @2 (p!" )L+ 22 (B,

The NFA position of the RoU is the mirror image of the small domestic economy’s NFA po-
sition. However, given that z @Y /Y~ is very small, the NFA position can be neglected in the

aggregate resource constraint of the RoU.
Calibration

The model parameters and exogenous variables have to be given numerical values to simulate
the model, which are summarised in Table 1. The data for the calibration are taken from the
European Commission's AMECO and the OECD Main Economic Indicator (MEI) database.

The parameter that determine the steady-state ratios are chosen to replicate the average share
of private consumption (60%), investment (20%) and government purchases (20%) in euro
area GDP and the average capital stock of 300% of annual GDP during 1999-2009. The mod-

el treats all investment as private investment.
The tax rates on consumption, labour and capital income are euro area averages for 1999-
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2009 from the European Commission's Taxation Trends in the European Union database.
Given the level of government purchases and the distortionary tax revenue, the steady-state
volume of lump-sum transfers is chosen to stabilise government debt at 70% of GDP, which
is the euro area average 1999-2009. The parameters of the debt-stabilisation rule imply tax
rate increases of 0.001 (1.0) percentage points per percentage-point increase in government
debt-to-GDP (deficit-to-GDP) ratios beyond their target levels. The parameters of the mone-

tary policy rule are standard and without bearing on our results.

Table 1: Parameters and steady-state ratios of the model

Parameter Symbol | Value
Consumption CIY 0.60
Investment Iy 0.20
Government purchases GIY 0.20
Capital stock KIY 12.0
Consumption tax rate 7° 0.18
Labour tax rate T 0.35
Capital tax rate ™ 0.44
Lump-sum tax TAXIY 0.00
General transfers TRIY 0.12
Targeted transfers TR™/Y 0.00
Debt-to-GDP target btar 0.70
Fiscal reaction to debt b 0.001
Fiscal reaction to deficits &4 1.00

0.50
0.75
0.05

Fiscal instrument persistence p
Interest rate persistence U}
Coefficient on output growth Wy
Coefficient on inflation Wy 1.15
Cobb-Douglass parameter a 0.40
Discount factor B 0.995

w

A

€

0

h

X

K

Country risk premium -0.0025
Steady-state TFP level 0.47
Substitution elasticity for goods varieties | 6.0
Substitution elasticity for labour services i 6.0
Home bias 0.50
Weight of utility of government purchases 0.33

Weight of labour disutility 1.79
Intertemporal elasticity of substitution 1/o 1.00
Labour supply elasticity 1/¢ 0.25
Share LC households slc 0.40
Trade price elasticity n 15
Price adjustment costs Yo 50
Wage adjustment costs Yw 80
Capital adjustment costs Yk 30
Persistence of TFP shock Pa 0.92
Persistence of risk premium shock pr 0.85
Standard deviation TFP innovation Oa 0.018
Standard deviation of risk innovation (o8 0.024
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The Cobb-Douglass parameter a=0.40 is derived from the average labour income share and
the marginal return to capital in the steady state. The quarterly capital depreciation rate com-
patible with the steady-state ratios of investment and capital is 1.7%, which together with the
tax rate on capital income implies a quarterly equity premium of 2.2%, a quarterly interest
rate on bonds of 0.6% and the quarterly discount factor $=0.994. The endogenous component
of the country risk premium is set to ®=0.0025, i.e. one percentage-point deterioration in the
NFA-to-GDP position increases the annualised borrowing rate by one basis point. An external
risk premium of this size has been estimated for Spain by Aspachs-Bracons and Rabanal
(2010).

The steady-state TFP level of 0.47 equalises both sides of the production function for our met-
ric of factor inputs and output. The values of =6 and 6=6 for the elasticity of substitution
between differentiated goods and labour services implies steady-state price and wage mark-
ups of 20% that are in line with empirical estimates by Christopoulou and Vermeulen (2008).
Home bias in the demand for goods h=0.50 in the small domestic economy equals 1 minus the

average import-to-GDP ratio of a group of eight smaller EA-12 countries during 1999-2009.°

The weights of public purchases (y=1/3) and employment (k=1.79) in the utility function are
chosen so that the euro area average levels of consumption, government purchases and em-
ployment for 1999-2009 satisfy the households' optimality conditions. The intertemporal elas-
ticity of substitution is set to 1/0=1.0 in the benchmark model, i.e. standard logarithmic con-
sumption utility. The value 1/¢=0.25 for the elasticity of labour supply lies in the range of
microeconomic estimates, even though DSGE models often use higher values (e.g., Evers et
al., 2008; Fiorito and Zanella, 2008). The estimates for the share of liquidity-constrained
households (slc) in the euro area cluster around 0.40 (e.g., Forni et al., 2009; Ratto et al.,
2009).

The aggregate trade price elasticity n=1.5 corresponds to euro area estimates by Imbs and
Méjean (2010), and the impact of higher value will be tested in the section on robustness
checks. Price and wage adjustment costs are set to match the average price and wage dura-
tions of 4 and 5 quarters reported by Druant et al. (2009) and Knell (2010) and to generate

demand and employment volatility in the range of empirical values for the group of smaller

® The countries are AUT, BEL, ESP, FIN, GRC, IRL, NLD and PRT. The focus on this group of smaller coun-
tries among the early EA members is motivated by the fact that these countries have already more than one dec-
ade of EA history to quantify the role of asymmetric shocks. 20



EA-12 members given the exogenous shocks. The parameter for capital adjustment costs is
chosen to obtain empirically plausible values for the volatility of investment.

The technology (TFP) shock is the estimated AR(1) process for the model-consistent Solow
residual given the data on real output and factor inputs. The shock is estimated on the gap
between the Solow residuals of the smaller EA-12 countries and the euro area average TFP
level in 199991-2009g4. The use of TFP gaps relative to the euro area average rather than of
absolute TFP levels derives from the focus on asymmetric shocks the. In the same spirit, the
risk-premium shock is the estimated AR(1) dynamics of the smaller EA-12 countries’ interest
rate spread over the German rate for 10-year government bonds in 1999g1-2009g4. The null
hypothesis that the estimated innovations to the relative TFP level and the risk premium are

uncorrelated is not rejected at conventional levels.

Table 2: Comparing model and data moments

Baseline calibration Actual data
Variable Correlation | Standard Correlation with output Standard deviation

with output | deviation | Mean Max Min Mean Max Min
Output 1.00 0.02 1.00 1.00 1.00 0.02 0.03 0.01
Consumption 0.67 1.61 0.78 0.94 0.42 0.74 1.21 0.26
Investment 0.66 3.18 0.82 0.94 0.68 2.77 3.59 1.70
Gov. purchases 1.00 1.00 0.17 0.48 -0.12 0.97 2.47 0.42
Trade balance -0.42 1.03 -0.25 0.20 -0.66 1.13 1.42 0.80
Employment 0.39 1.18 0.63 0.96 0.29 0.70 1.40 0.47
Inflation 0.10 0.15 0.12 0.68 -0.40 0.57 1.05 0.37

Note: All moments are based on quarterly data. Except for inflation and the trade balance, the variables are in logarithms and
model-generated and data series HP-filtered (A=1600). The mean for actual data is the non-weighted average AUT, BEL,
ESP, FIN, GRC, IRL, NLD and PRT during 1999g1-2009g4; maximum and minimum values refer to the highest and lowest
ranking country in this group for a particular measure. The data are seasonally and working-day adjusted. The trade balance
is relative to GDP, and inflation is the year-on-year percentage change in the core CPI. The standard deviation is the absolute

standard deviation for output and the standard deviation relative to the standard deviation of output for all other variables.

Table 2 compares characteristic moments of the benchmark model under the combination of
TFP and risk premium shocks and in the absence of fiscal stabilisation of business cycle fluc-
tuations to data for the group of smaller EA12 countries in the period 1999q1-2009qg4. The
table shows that the model matches important aspects of the data. Namely, the model repli-
cates the correlation of private demand, the trade balance, employment and inflation with out-
put at business cycle frequencies in qualitative terms. Data patterns of the relative volatility
are also replicated. Namely, the model replicates the observed high volatility of investment.

The size of model-generated the trade balance and employment volatility lies within the range
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of values in the data. Compared to the data, private consumption is more volatile in the mod-
el, which is linked to fixing the share of government purchases to GDP in the baseline model,
so that private demand absorbs additional fluctuations in aggregate demand. The low volatili-
ty of CPI inflation in the model relative to the data can be linked partly to the assumption of
constant import prices in the model simulations, which derives from the exclusive focus on

country-specific shocks.

We present simulations for the different fiscal instrument rules for an interval of values of &,
in steps of 0.1 and display the welfare gains or costs of &#0 in steady-State consumption
equivalents for NLC households, LC households and the population average, which is the

weighted average of both groups.
3. Fiscal policy rules and welfare

We now turn to the welfare effects of fiscal policy rules of type (2.28)-(2.33), namely the po-
tential welfare gain in the context of business cycle stabilisation. The simulations will illus-
trate that the link between cyclical and debt/deficit stabilisation is important in the assessment
of the welfare effects of fiscal policy. If a deviation of the government debt/deficit level from
target in the context of business cycle stabilisation has to be offset by distortionary fiscal in-
struments, the associated supply and demand effects must be included in welfare compari-

Sons.

Given the relevance of second-round effects associated with the budget closure rule, we first
present a scenario in which such effects are absent. In this scenario, the closure rule (2.34)
implements debt/deficit stabilisation. As the lump-sum taxes are levied exclusively on NLC
households, they do not alter the disposable period income of LC consumers. Given the sym-
metric design of the fiscal stabilisation rules (2.28)-(2.33), the net lump-sum revenue collect-

ed from NLC households for budget stabilisation zero in the long run.

Figure 1 illustrates the performance of the fiscal policy rules (2.28)-(2.33) in welfare terms in
the environment with TFP and risk premium shocks and with the lump-sum tax closure rule
(2.34). The welfare effects are larger for LC consumers, who are unable to smooth income
fluctuations over time, i.e. LC households benefit (suffer) more than NLC households from
fiscal policies that stabilise (amplify) temporary income fluctuations. As LC and NLC house-

holds have the same welfare function (2.1), LC welfare increases if fiscal policy mitigates the
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liquidity constraint in a way that allows LC households to mimic the optimal response of
NLC households to the different shocks.

Figure 1: Welfare under fiscal rules with budget stabilisation by lump-sum tax

A. Government purchases B. Transfers
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Note: Welfare is measured relative to non-stabilisation and expressed in % of steady state consumption.

We obtain the following results for the different fiscal instruments with lump-sum budget

closure in Figure 1:
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Government purchase rule (A): The optimal policy from the perspective of NLC
households is (basically) no response in (2.28) to the terms of trade, i.e. =0, so that
the share of government purchases in GDP is constant over time. NLC households can
freely borrow and lend to smooth the level of private consumption, so that welfare
costs for NLC households relate to inefficient fluctuations of employment and con-
sumption in the presence of price and wage stickiness and the resource costs of ad-
justment, which have to be weighed against additional volatility of government pur-
chases in the welfare comparison (2.1). The optimal policy from the perspective of LC
households is to increase government purchases relative to GDP in response to in-
creasing terms of trade (ToT). This rather procyclical policy mitigates the tightness of
the liquidity constraint and allows LC consumers to approximate the response of NLC
households. As example consider the increase in domestic goods prices in response to
a decline of TFP (negative supply shock) or the risk premium (positive demand
shock). The negative TFP shock implies a fall in real wages and wage income. In-
creasing government demand mitigates the decline in LC disposable income and con-
sumption in this context, whereas a reduction in government purchases would amplify
the drop in LC revenues. The risk premium decline leads to an increase in investment
and NLC consumption demand as the real interest rate declines; higher investment
translates into higher marginal labour productivity, higher real wages and higher em-
ployment. LC consumption increases by less than NLC consumption, however, be-
cause LC consumers cannot borrow against future income in an environment of falling
real interest rates. The procyclical increase of government purchases provides LC con-
sumers with additional income in this situation and allows the latter to expand con-

sumption similarly to NLC households.

General transfer rule (B): The optimal response from the perspective of LC households
Is a positive reaction of transfers to the ToT in (2.29), i.e. to increase transfers when
prices of domestic goods increase relative to foreign prices. The rationale for this ra-
ther procyclical response corresponds to the optimality of procyclical government
purchases: increasing domestic prices in response to contracting supply or expanding
NLC consumption and investment demand tighten the budget constraint of LC house-
holds by reducing the real value of the disposable wage income. Procyclical transfers
smooth the purchasing power and real consumption stream of LC households by in-

creasing (reducing) nominal income when consumption is relatively expensive
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(cheap). Hence, procyclical transfers substitute for the borrowing/lending by NLC
consumers and allow LC households to smooth consumption over time. NLC house-
holds, on the other hand, benefit from countercyclical transfers. The countercyclical
transfers do not affect the life-time income on NLC households, but dampen excess
demand in situations of supply contraction or demand expansion, with the effect of re-
ducing fluctuations in wages and prices, the associated adjustment costs and employ-
ment in the case of demand shocks. Note also that in the case of the transfer rule the
welfare gains (losses) from optimal (non-optimal) policy are higher (less severe) than
for the government purchase rule. The reason is that procyclical (countercyclical)
transfers stabilise LC consumption (employment) without increasing the volatility in

government purchases which is itself detrimental from the welfare (2.1) perspective.

Targeted transfer rule (C): In the case of targeted transfers (2.30), the optimal policy
response to movements in the ToT is identical to the optimal response of general
transfers in (2.29), i.e. rather procyclical transfers are optimal from the LC perspective
as they mitigate the tightness of the liquidity constraint, whereas countercyclical trans-
fers are optimal from the NLC perspective which mitigate the importance of nominal
wage and price stickiness in the adjustment to shocks. As the impact on NLC welfare
passes through the impact of transfers on LC consumption, general and targeted trans-
fers that provide LC households with the same additional per capita income have iden-
tical effects as long as they are financed by lump-sum taxes levied on NLC house-
holds.

Consumption tax rule (D): The optimal response from the perspective of LC house-
holds is a rather procyclical reaction to the ToT in (2.31), i.e. to reduce (increase) the
tax rate when prices of domestically produced goods and the CPI are relatively high
(low). The logic is the same as for the procyclical response of transfer or government
purchases above: lowering (increasing) the tax rate when pre-tax prices are high (low)
stabilises the real consumption value of the disposable income of LC households, mit-
igates the tightness of the liquidity constraint and weakens the correlation between
wage income and consumption. Hence, procyclical taxation that stabilises the con-
sumption value of income provides some substitute for NLC borrowing/lending to
smooth real consumption to bring LC consumption closer to the optimal NLC re-

sponse. The optimal tax response to the ToT is rather countercyclical from the NLC
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perspective, i.e. increasing the tax rate when the ToT increase. Again the rationale is
the dampening impact on wage and cost pressure, which dampens the relevance of
nominal wage and price stickiness and the associated adjustment costs and employ-
ment fluctuations especially in response to demand shocks. The potential NLC welfare
gain is smaller than with the transfer rule, however, as increasing (reducing) the tax
rate when pre-tax prices are relatively high (low) amplifies the volatility of NLC con-

sumption, which is costly in welfare terms.

Labour tax rule (E): The optimal labour tax response to the ToT in (2.32) from the
perspective of LC households is to reduce (increase) the tax rate when prices of do-
mestically produced goods and the CPI are relatively high (low). The rationale is as
for the other instruments above, namely the smoothing of after-tax disposable income
especially in the case of negative (positive) supply shocks when wage income falls
(rises) but goods prices increase (decrease). A labour tax reduction when the ToT in-
crease in response to a drop in TFP, which also implies a drop in pre-tax real wages,
stabilises the net wage income of LC consumers. The tax rate reduction also increases
labour supply, which adds to the stabilisation of the after-tax real labour income. From
the perspective of NLC households, the optimal response is to reduce (increase) the
tax when the ToT fall (increase) in response to positive (negative) supply or negative
(positive) demand shocks as this policy stabilises employment and keeps demand and
employment closer to the levels that would prevail in an economy without nominal

wage/price stickiness and liquidity constraints.

Capital tax rule (F): The welfare evaluation of the capital tax rule (2.33) follows the
same logic as in the case of the other fiscal instruments. The optimal policy from the
perspective of LC households is to reduce (increase) the tax rate when the ToT and the
domestic CPI are relatively high (low). Contrary to transfers, consumption and labour
taxes, the impact of the capital tax on LC households is indirect, so that the effects and
welfare gains of similar tax rate adjustments on LC households are weaker than in the
other cases. Reducing (increasing) the capital tax rate when the ToT are relatively high
(low) as consequence especially of negative (positive) TFP shocks stabilises the in-
come of LC consumers indirectly: The tax reduction (increase) in response to falling
(increasing) TFP raises (dampens) investment demand and capital accumulation; the

investment response dampens the fall (rise) in labour productivity and real wages and
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dampens the fluctuation in LC income and consumption. The same tax response to the
ToT has a less stabilising impact in the case of positive (negative) interest rate shocks,
because in this case the ToT increase is the consequence of an interest reduction that
stimulates NLC consumption and investment demand. In the case of falling (increas-
ing) TFP, the policy of reducing (increasing) the capital tax when prices increase (fall)
increases (reduces) investment incentives in periods in which capital productivity is

relatively low (high), which reduces life-time income and welfare of NLC consumers.

Taken together, the optimal policy for LC consumers in the case of a lump-sum government
debt/deficit closure is rather procyclical, i.e. increasing (reducing) government spending and
transfers and reducing (increasing) taxes when domestic prices are relatively high (low). The
rationale is that this policy mitigates the liquidity constraint and dampens price-driven fluc-
tuations in the purchasing power of the disposable income, so that LC consumption moves
closer to the optimal NLC consumption response. The stabilisation of purchasing power ap-
pears to be particularly relevant in the case of TFP shocks where higher (lower) product pric-

es coincide with falling (rising) real wages.

Welfare gains for NLC consumer typically require a rather countercyclical policy that reduces
the impact of nominal rigidities, lowers the resource costs of real and nominal adjustment and
stabilises employment at levels that would prevail in an economy without price/wage sticki-
ness and liquidity constraints. Intuitively, the countercyclical fiscal response is particularly
relevant in the case of demand shocks where price/wage stickiness amplify output and em-
ployment fluctuations compared to the flexible economy case. But also in the case of positive
(negative) TFP shocks, where prices fall (increase), countercyclical policy is stabilising from
the NLC perspective as it moves demand in the direction of the supply shift, which reduces
the need for price/wage adjustment and hence the impact of nominal rigidities on the volatility
of real variables.

The potential welfare gains for LC households in Figure 1 are fairly high compared to stand-
ard results for monetary or fiscal stabilisation policy in the literature that focus on inter-
temporal maximising agents. Kirsanova et al. (2007), e.g., find gains of 0.001% of steady-

state consumption in a model with only Ricardian (NLC) households and purely forward-
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looking inflation dynamics.® Their result aligns with the absence of significant gains from
countercyclical government purchases for NLC consumers in our model, although our analy-
sis suggests that welfare gains for NLC households increase if one allows for an adjustment of
distortionary taxes to business cycle fluctuations. Ferrero (2009) obtains welfare gains of up
to 5% of steady-state consumption for flexible taxation rules in a model of monetary union
with two large economies in which fiscal policy at the country level affects area-wide varia-
bles, notably inflation and inflation expectations, and in an environment in which shocks are
larger and more persistent and in which the intertemporal elasticity of substitution of the NLC

households is lower than in our benchmark calibration.

LC welfare gains derive from the fact that the government has an advantage over LC house-
holds in smoothing the impact of shocks (see also Kumhof and Laxton, 2009). Potential over-
all welfare gains, which are the weighted average of LC and NLC welfare, are much lower,
however, because policies that are welfare-enhancing (welfare-reducing) for LC consumers
are typically welfare-reducing (welfare-enhancing) for NLC households in the model. Fur-
thermore, overall welfare gains from optimal policy are much smaller than the potential wel-
fare loss from non-optimal policy. This has to be weighed against a combined welfare cost of
the TFP and risk premium shocks of 0.55% (0.33%) of steady-state consumption for LC
(NLC) households in the economy with nominal and real rigidities when fiscal policy does

not respond to cyclical fluctuations.

The lump-sum budget closure is theoretically appealing, but not particularly realistic in prac-
tice. Most fiscal instruments are distortionary, notably those taxes that account for most of the
government revenue. The budget closure (2.35) reflects this fact and imposes debt/deficit sta-
bilisation based on the labour income tax. The labour tax affects the net disposable income of
LC consumers and labour supply, wage claims and the factor mix in the economy. Results for
the labour tax closure that otherwise correspond to the scenarios of Figure 1 are displayed in

Figure 2.

® Kirsanova et al. (2007) also illustrate that there are other features than liquidity constraints, namely increasing
endogenous inflation persistence, that increase the welfare costs of cyclical fluctuations and the potential gain
from stabilisation policy, because fiscal/monetary stabilisation can dampen the persistence-driven overshooting
price/wage adjustment in response to shocks. 08



Figure 2: Welfare under fiscal rules with budget stabilisation by labour tax
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Note: Welfare is measured relative to non-stabilisation and expressed in % of steady state consumption.

The results in Figure 2 are striking: The debt/deficit closure by labour taxation reduces the
feasible welfare gains from cyclical stabilisation dramatically compared to the lump-sum clo-
sure and basically inverts the optimality results for the adjustment of consumption and capital
taxes in response to cyclical fluctuations. The two results are intuitively plausible, however.
The debt/deficit stabilisation by labour taxes adds a distortion to the model that affects both
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supply and demand. Consider an example in which the government increases transfers to sta-
bilise the income of LC households. The increase in government debt and deficit levels trig-
gers an increase in the labour tax. The labour tax increase itself reduces after-tax wages and
the disposable income of LC households, so that the net effect on income stabilisation is
smaller than previously under the lump-sum closure; the labour tax adjustment also introduces
additional fluctuations in labour supply that are likely to increase the volatility of employment
and the associated welfare loss. Hence, potential net welfare gains from stabilisation policies
(2.28)-(2.33) tend to be smaller if budgetary implication need to be stabilised by distortionary

labour taxes.

The reversal of the optimal response of consumption and capital taxes to the ToT in Figure 2
compared to Figure 1 follows the same logic. Figure 1 illustrates that the potential welfare
gain from labour tax rate adjustment for LC and NLC households tends to exceed the poten-
tial welfare gains from optimal consumption or capital tax adjustment. Hence, the optimal
consumption or capital tax response changes sign in Figure 2 to allow for an offsetting labour
tax response that is more efficient in addressing the welfare costs of the underlying friction.
Consider, e.g., the capital tax: From the perspective of LC households, the optimal policy is
no longer to reduce the tax rate in response to negative TFP shocks in order to stimulate capi-
tal accumulation and dampen the drop in real wages. Instead, optimal policy from the LC
households' perspective now increases the capital tax to collect additional tax revenue that in
turn allows reducing the labour income tax compared to a situation without capital tax in-
crease. The labour tax directly raises the after tax income of LC households and is more effi-
cient in stabilising LC disposable income than the indirect real wage effect of lower capital
taxes. The results illustrate the importance of the budgetary impact of fiscal policy and of the
underlying closure rule for the effectiveness of fiscal stabilisation policies.

Figure 3 displays the welfare effects of the policy rules (2.28)-(2.33) for the government
debt/deficit closure by lump-sum transfers (2.36). The closure by lump-sum transfer adjust-
ment is an intermediate case between the closure by lump-sum taxes on NLC households
(2.34) and the closure by labour income taxation (2.35). The general transfer closure (2.36)
lacks the distorting impact of labour taxation on labour supply and employment, but is not
income-neutral for LC households, because transfer adjustments apply here to transfers re-
ceived by NLC and LC households alike.
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Figure 3: Welfare under fiscal rules with budget stabilisation by general transfers

A. Government purchases B. Transfers
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Note: Welfare is measured relative to non-stabilisation and expressed in % of steady state consumption.

The implications of the transfer-based debt/deficit closure for LC households in Figure 3 are
similar to those of the labour tax closure in Figure 2 give the similar impact of both instru-
ments on the disposable period income. The potential gain from cyclical transfer adjustment
in response to falling (rising) LC purchasing power is reduced as the cyclical response is part-
ly offset by the endogenous reaction of transfers to increasing (declining) debt/deficit levels.
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Also similarly to Figure 2, the optimal response of taxes to ToT fluctuation from the perspec-
tive of LC households is reversed compared to Figure 1. The reason is that transfers are more
efficient in mitigating the impact of the liquidity constraint than the adjustment of distortion-
ary taxes, which partly work only through indirect channels. Here again the logic is that high-
er budget surpluses free space for higher lump-sum transfers and LC disposable income. The
optimal tax policy from the perspective of NLC households also becomes rather procyclical,
i.e. reducing the consumption, labour and capital tax burden in periods of excess demand and
increasing prices, because the reduction of distortionary taxes financed by lower transfers,
which at the same time reduce LC demand, provides a means to increase factor supply and
reduce price and wage pressure. Hence, the optimal policy for NLC households is a tax shift
from distortionary taxes to lump-sum taxes (here, lower transfers) in periods of excess de-

mand, i.e. periods of relative supply shortage.
4. Robustness checks

This section provides a number of robustness checks across several dimensions of the model
to assess the generality of the previous results. Unless it is explicitly mentioned otherwise, the
checks focus on the policy rule for government purchases (2.28) and the lump-sum tax clo-

sure for government debt/deficit stabilisation that underlies the results in Figure 1.

4.1 Policy response to employment

The results in section 3 may be surprising insofar as they suggest a rather procyclical response
of fiscal policy to be optimal for LC consumers. LC welfare increases if government purchas-
es and transfers are raised or taxes cut in response to an increase in the ToT. The fiscal policy
rules (2.28)-(2.33) were based on the ToT as they are a more robust indicator of excess de-
mand than output levels and because the output gap, i.e. the difference between actual output
and output in the flexible economy, as alternative indicator has the theoretical disadvantage of

being non-observable.

Figure 4 presents results for an alternative indictor of cyclical fluctuations, namely the domes-
tic level of employment relative to employment in the RoU, where the latter is constant in the

simulations. The fiscal policy rule (2.28) then becomes:
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The same modification is made in the other fiscal instrument rules (2.29)-(2.33).

Figure 4: Welfare under fiscal rule responding to the level of employment
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Note: Welfare is measured relative to non-stabilisation and expressed in % of steady state consumption.

Contrary to the reaction to the ToT, the optimal reaction of fiscal variables to cyclical fluctua-
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tions in employment becomes rather countercyclical from the perspective of LC consumers,
I.e. reducing government purchases/transfers or increasing taxes when employment is rela-
tively high and increase government purchases/transfers or reducing taxes when employment

is relatively low.

The logic behind the optimality of countercyclical responses to (relative) employment levels
can be illustrated for TFP and risk premium shocks alike. A positive TFP shock increases
productivity and output. The presence of nominal price stickiness delays the downward ad-
justment of prices, however. Demand and production in the sticky-price economy increase
less than potential output and demand and production in the flexible economy. Employment
remains stable in the flexible economy, but declines in the economy with nominal rigidities in
which actual output lags behind the TFP increase. Hence, price stickiness delays the down-
ward price adjustment and reduces employment in the event of positive TFP shocks. The
sluggish price adjustment and the fall in employment reduce the real disposable income of LC
households compared to the flexible economy. An increase of government purchases/transfers
or tax reductions stimulate aggregate demand, stabilise employment and brings LC disposable
income closer to the income level that would prevail in the flexible economy. The symmetric

logic applies to the countercyclical response to negative TFP shocks.

Positive shocks to the risk premium reduce the interest-sensitive consumption and investment
demand by NLC households. As downward price and wage adjustment in the economy with
price and wage stickiness is weaker than in the flexible economy, demand and output levels
decline more strongly in the former and imply a stronger decline of disposable period income.
The countercyclical increase of government expenditure or tax reduction stabilises demand
and employment in this situation and brings the behaviour of LC households closer to the
behaviour of consumption in the flexible economy without price/wage stickiness and liquidity
constraints. Symmetric reasoning applies to demand expansions in response to negative risk

premium shocks.

An alternative to (3.1) is a fiscal instrument rule in which government purchases react to the
employment gap as log difference between actual employment and the level of employment

that would prevail in an economy without price/wage stickiness and liquidity constraints

(LL):
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The policy rule (3.2) for government purchases gives welfare results for LC and NLC house-
holds that are very similar to the results in Figure 4.

4.2 Intertemporal elasticity of substitution

The benchmark model in Table 1 assumes that the intertemporal elasticity of substitution is
unity (6=1), which corresponds to log consumption utility. Panel A of Figure 5 corresponds to
Panel A of Figure 1. Panel B of Figure 5 presents results for an alternative scenario, in which
the intertemporal elasticity of substitution is reduced to one half (6=2). The shape of the LC
and NLC losses associated with particular parameter values in the policy rule for government
purchases (2.28) remains the same, but the magnitude of gains and losses increases. The po-
tential welfare gain for LC (NLC) households increases from 0.3% (0.0%) of steady-state
consumption (o=1) to 1.3% (0.6%) of steady-state consumption (6=2), and for both household
types the optimal fiscal reaction is mildly procyclical, implying a positive response of gov-
ernment purchases to fluctuation in the ToT. Other than increasing the potential welfare gain
from fiscal responses to cyclical fluctuations, lower values of the intertemporal elasticity of
substitution also increase the welfare costs of non-optimal policy significantly as losses of up
to 45% of steady-state consumption in Panel B of Figure 5 illustrate.

Figure 5: Welfare under lower intertemporal elasticity of substitution
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Note: Welfare is measured relative to non-stabilisation and expressed in % of steady state consumption.
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4.3 Response to consumer prices

Section 3 considered fiscal instrument rules (2.28)-(2.31) that react to fluctuation in the ToT,
which here is the price of domestically produced goods relative to the foreign price level giv-

en that all goods are tradable and price discrimination excluded in the model.

An alternative specification to (2.28) may adjust government purchases in response to fluctua-
tions in the CPI relative to consumer prices in the RoU:

2 0
G r$+(1—r)9+(1- r)x, InQPt;H (3.3)
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The practical advantage of this alternative is that CPI data tend to available more timely than
data for the GDP deflator, which is a precondition for timely (discretionary) policy responses.

Figure 6 shows that the welfare results for the ToT-based and CPI-based reaction functions
are very similar in qualitative terms. The difference between the two policy rules is that the
optimal policy from the perspective of LC households shifts to the right on the &, axis, i.e. the
optimal policy response becomes seemingly more aggressive with (3.3). The reason is that the
price level of domestically produced goods accounts for half of the domestic CPI and that
foreign prices are constant in the simulations. Consequently, the &, coefficient in the policy
rule (3.3) needs to be twice as large as in (2.28) to generate the same response of government

purchases to cyclical conditions as in the ToT-based reaction function.

Figure 6: Welfare under fiscal rule responding to the CPI

A. Policy response to ToT B. Policy response to CPI
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4.4 Reaction speed

The fiscal instrument rules (2.28)-(2.31) react with one quarter lag to the ToT to incorporate
the notion of recognition/implementation lags in the conduct of fiscal policy. Figure 7 shows
at whether the lagged reaction reduces the stabilising potential substantially by comparing

(2.28) to an instrument rule with contemporaneous response to the ToT:

(3_::(1_ r)$+ rh+(1— r)prnEPH'tg (3.4)

t-1 Ftg

The two panels in Figure 7 indicate no substantial difference between the lagged and the con-
temporaneous response of government purchases to the ToT. The shapes and positions of the

LC and NLC welfare curves remain almost unchanged.

Figure 7: Welfare under fiscal rule with contemporaneous response

A. Policy response with lag B. Policy response without lag
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4.5 Trade price elasticity

The benchmark model adopted a price elasticity of trade flows of n=1.5 (Table 1). The value
corresponds to estimates based on aggregate time-series data (e.g., Imbs and Méjean, 2010)
and to parameter estimated in DSGE models of the euro area (e.g., Ratto et al., 2009). The
value of n=1.5 also performs well in replicating the volatility of the trade balance in response
to cyclical fluctuations (Table 2). Micro-data estimates, on the other hand, finds higher trade
price elasticities for several sectors and euro area countries. Correcting for aggregation bias,

Imbs and M¢jean (2010) suggest trade elasticity values of n=3, which we use for the robust-
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ness check in Figure 8.

Figure 8: Welfare under higher trade price elasticity
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Higher values of the trade price elasticity strengthen the trade channel as automatic stabiliser
in response to demand and supply shocks. They also reduce the impact of fluctuation in do-
mestic prices on the real disposable income of LC consumers, because domestically produced
goods (imports) are more easily substituted by imports (domestically produced goods) when
the relative price of the former increases. Higher values of the trade price elasticity conse-
quently reduce the potential welfare gain from fiscal stabilisation, most notably for LC house-

holds for whom it declines from 0.3% to 0.2% of steady state consumption.

5. Conclusions

The paper analyses fiscal stabilisation policy in a DSGE model for a small open economy in
monetary union. The model includes financial, goods and labour market frictions and is cali-

brated to match data moments of small euro area countries over the period 1999-2009.

The paper uses the model to discuss the welfare effects on liquidity-constrained (LC) and in-
tertemporal optimising (NLC) households of simple instruments rules in which government
purchases, transfers and taxation react to supply (TFP) and demand (risk premium) shocks.
Instead of limiting the discussion on optimal simple rules, we show welfare gains/costs for a
broader range of policy parameters to illustrate the robustness of the simple rules and the

costs of non-optimal policy.

We find a dichotomy in the welfare gains/costs from simple fiscal instrument rules for LC and
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NLC households. In situations where LC households gain from a particular fiscal policy rule,
NLC households tend to lose from the latter. Hence, which policy is optimal depends on the
household type. The overall welfare effect as the population-weighted average on LC and
NLC welfare gains/costs tends to follow the outcome for LC households as the impact of fis-
cal policy on LC household welfare in the model is typically much larger than the impact on
NLC welfare.

In the benchmark setting, fiscal variables react to fluctuations in the terms of trade (ToT) as
indicator for excess demand in the economy and lump-sum taxes on NLC households are the
fiscal instrument used to close the government budget constraint and stabilise government
debt and deficits at their target levels. The optimal policy from the perspective of LC consum-
ers is rather procyclical in this environment, i.e. increasing (reducing) government spending
and transfers and reducing (increasing) taxes when the level of domestic prices is relatively
high (low). Given the home bias in consumption and the assumed exogeneity of import prices,
domestic consumer prices fluctuate proportionally with the price level of domestically pro-
duced goods. The procyclical fiscal policy response mitigates the liquidity constraint and
dampens price-driven fluctuations in the purchasing power of the disposable income, so that
LC households come closer to replicating the optimal response of NLC households in re-
sponse to TFP and risk premium shocks. Increasing (reducing) transfers and government pur-
chases, which generate additional demand and wage income, or reducing (increasing) taxes
when goods are relatively expensive (cheap) moves the disposable nominal income of LC
consumers in line with goods prices. It stabilises the real disposable income of LC households
and allows the latter to consume a smooth stream of consumption in real terms despite the
liquidity constraint. NLC households have no extra gain from such procyclical fiscal policy as
they are able to smooth the real stream of consumption through intertemporal income transfer,
i.e. by borrowing and lending in financial markets. An increase in nominal disposable income
to smooth real consumption when domestic prices are high will, however, lead to increasing

net imports, i.e. a deterioration of the trade balance.

The (lower) welfare gains for NLC consumer typically require countercyclical policies which
keep actual output close to potential output. The countercyclical policy of stabilising actual
output around its potential level reduces upward/downward price and wage pressure in the
economy, which reduces the impact and economic costs of nominal price/wage and real rigid-

ities. The countercyclical policy helps stabilising activity and employment closer to the levels
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that would prevail in an economy without price/wage stickiness and liquidity constraints.

The paper also shows that fiscal policy rules that react to fluctuation in the (relative) level of
employment or the employment gap are good and robust alternatives to instrument rules re-
acting to the ToT. Fiscal policy rules that respond to fluctuations in employment or the em-
ployment gap stabilise employment around the level that would prevail in the flexible econo-
my. Through this channel such rules also stabilise the disposable income of LC households,
so that LC consumption comes closer to tracking consumption in the flexible economy. In
fiscal rules where the instrument reacts to employment, optimal policy from the perspective of
LC households is countercyclical, i.e. increasing expenditure (reducing taxes) if employment
is relatively low and vice versa, which is more in line with conventional views of optimal fis-

cal policy than the apparently procyclical reaction to the terms of trade.

The analysis also shows that assumptions about government debt/deficit stabilisation, i.e. the
nature of the budget closure rule, are very important for the welfare implications of fiscal pol-
icy. Changing the government debt/deficit closure from (idealistic) lump-sum taxes to, e.g.,
distortionary labour taxation lowers the potential welfare gain from fiscal stabilisation poli-

cies and inverts the optimality results for consumption and capital taxes.

The analysis focuses on cyclical stabilisation in response to temporary shocks that imply tem-
porary deviations of macroeconomic variables from steady-state levels. It does not address the
potential of fiscal variables to correct persistent imbalances in competitiveness and economic
activity, which is the topic of the literature on fiscal devaluations (e.g., de Mooij and Keen,
2012; Farhi et al., 2011). The result that rather procyclical fiscal policy, which increases (re-
duces) government expenditure (taxes) when domestic goods are relatively expensive (excess
demand) would be optimal from the perspective of LC households, appears rather problematic
from the external imbalance perspective, because such policy tend to amplify the swings in
domestic demand and external accounts. Subsequent work could discuss the implications of
the optimal policies for current account and net foreign asset positions. Fiscal policy rules
with countercyclical response to employment may be preferable from this perspective. Further
work may also enlarge the set of fiscal instruments available for stabilisation purposes to in-

clude, e.g., government employment, public investment, and unemployment benefits.
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