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Abstract

During the global financial crisis 2007—2009 fiscal policysweidely used as a stabilization
tool. Policymakers allowed a large build-up of public deésulting from both automatic and
discretionary expansionary measures. At the same tims,foapolicy coordination stressed that
international spillovers of fiscal policy might be sizeablée reconsider the case for fiscal coor-
dination by providing new evidence on the cross-borderctsfef discretionary fiscal measures.
We rely on a vector autoregression model as well as on a datiwveibusiness cycle model. We
find that i) large spillover effects cannot be ruled out amdgdntrast to conventional wisdom,
ii) financial factors rather than trade flows lie at the heéthe international transmission mech-
anism. We discuss the implications of these results forcpaoordination when markets price

sovereign default risk, and put pressure on governmenisiglementing budget consolidation
measures.
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1 Introduction

In response to the global financial crisis, fiscal policy hesrbintensively used as a stabilization tool
throughout the globe. In spite of academic contributiomsimg issues regarding the effectiveness of
fiscal policy (see, for instance, Cogan et al. (2010) or Ufig10)), there seems to be little doubt
among policymakers that multipliers are quite sizeablerEstronger appears to be the belief, shared
in policy circles, that fiscal policy measures in a counteylédeely to have sizeable international spill-
over effects. At least, such a notion seems to have motivathsifor joint fiscal efforts in the context
of the global financial crisis, at first to provide global fissémulus to a failing global demand, then
to stress the need for a moderation and delay of debt andtdaditsolidation measures, especially
among large countries with spare fiscal capakity.

Yet, to date, the evidence on the size of international®@lis arising from fiscal measures taken at
the national level is in short supplyMoreover, quantitative exercises based on standard mbgbels
ically predict that cross-border effects are quite cordifsee Cwik and Wieland 2010 and Corsetti
etal. 2010c). Against this background, the present papsups two objectives. In the first part of the
paper, after briefly reviewing the fiscal response to thés;nige reconsider cross-border spillovers of
fiscal policy within a vector autoregression (VAR) frametcais well as within a standard business
cycle model. In the second part, we discuss the implicafiongolicy cooperation in an international
context characterized by high public debt and vulnerahiditfiscal crises.

Our empirical analysis focuses on the US as the base couptvirtiie of their size and role in the
world economy, as well as for reasons of data availabilityilddng on time-series studies on the
effects of government spending shocks, we analyze thenigaa®mn of fiscal policy innovations orig-
inating in the US on economic activity abroad. We estimaté\R Yhodel on quarterly time-series
data for the period 1980-2007. In light of the current delmatehe identification of exogenous
shocks to government spending in time-series models, walhcadopt two different identification
schemes. The first identification scheme, following Blamdtzand Perotti (2002), posits that govern-
ment spending is predetermined relative to the other viasdh the VAR. The second scheme, which
follows Ramey (2011), identifies spending shocks by usimgdast errors computed on the basis of
the Survey of Professional Forecasters.

Our main results — robust across identification schemes asafellows. Focusing on the euro area

LOur highest priority in Toronto must be to safeguard anérsjthen the recovery... We worked exceptionally hard
to restore growth; we cannot let it falter or lose strengtiv.n@his means that we should reaffirm our unity of purpose
to provide the policy support necessary to keep economiwtyrstrong.” (US President Obama in a letter to the G20
meeting in June 2010). On the occasion the EU called for umitgtrenchment: “Even though the timing, sequencing and
scope of exit measures have to be tailored to conditionsapiray in the individual G20 members, coordination between
governments can help to take into account possible spéi-effects.” (EU letter to G20)

2In an early contribution, Canzoneri et al. (2003) study tfiects of US fiscal expansions on selected European coun-
tries. Beetsma et al. (2006) provide estimates for spilr@ffects within Europe.



(EA) and the UK as trading partners, our estimates suggasathincrease in US government spend-
ing by one percent of US GDP raises output by about 0.5 penceiné EA and 1 percent in the UK.
These peak effects occur after about 2 years. In additioffindehat the dollar depreciates strongly
in real terms against the currencies of both trading pastierportantly, we also find the response of
trade flows quite moderate, such that it fails to provide mnatie for sizeable output spillovers.

We therefore attempt to interpret these findings throughehe of a standard two-country business
cycle model. Each country is assumed to specialize in théumtion of a specific set of intermediate
goods which are consumed by private households and thergoeat. In the model, while house-
holds act so as to maximize their welfare subject to comgga@n prices and wage setting, monetary
and fiscal policy are characterized by feedback rules. Theifipation of the monetary rule is a stan-
dard Taylor-type rule. As regards fiscal policy, motivatgdhoe results from our VAR and previous
work of ours (see Corsetti et al. (2011c)), we model a budgetallowing for a systematic response
of taxesand government spending to public debt. As a result, an exoger®bt-financed increase
in government spending implies a spending reversal afteedone, that is, a decline of government
spending below trend after the initial increase.

Using model simulations, we find that the model does not haveasy time to generate spillover
effects of government spending shocks on foreign outputivbome close to the magnitudes implied
by the point estimates obtained from the VAR. Qualitativéiee model predictions align well with
the evidence only when we allow for spending reversals (ssiggl by the empirical evidence). Only
in this case, we find a depreciation of the real exchange rata gradual build-up of foreign activity,
in line with our VAR results.

We argue that this resultillustrates most clearly the ingrure of accounting for a “financial channel”
in the international transmission mechanism. Specificalhat happens in the model economy is that,
given the monetary and fiscal feedback rules in place, aeaserin domestic government spending
triggers expectations of a future spending reversal andcesdi real interest rates in the medium
run. Expectations of lower future real rates reduce, ak elgual, current long term real rates in
both countries. It is through this financial channel thatestations of future fiscal and monetary
policies impact on current private expenditure both in tbendstic economy and — transmitted via
international asset prices — in the foreign economy.

In the second part we discuss the implications of our findingsat is, the presence of large cross-
border spillovers as well as the importance of the finandiahoel — for policy cooperation in an
international context. Specifically, in the light of the eldédration of the fiscal outlook in developed
countries documented in section 2, we discuss the chakeogabilization policy in an environment
of high public debt and vulnerability to fiscal crises, aseetid by large and volatile risk premia
charged on sovereign bonds. To address this issue profherlgpnventional model underlying calls



for cooperation needs to be amended, so as to account forfféa ef sovereign risk on private
borrowing costs. In related work, we have shown that thieatftlefines a distinct and powerful
channel of transmission, the sovereign risk channel (sese@bet al. 2011a). This effect raises the
vulnerability of the global economy to a downturn driven fgulfilling expectations in countries
with a deteriorated fiscal outlook, and without room for ffignt monetary stimulus. While a full-
fledge international model accounting for the sovereigaaisnnel is not yet available, we argue that
the tangible threat to global recovery created by sovenésgrarguably lends support to coordinated
fiscal initiatives. Such initiatives would need to combimadyalism in budget correction by countries
with some fiscal space with decisive and credible debt calestdn measures in countries facing
market pressures.

2 The fiscal response to the crisis

In this section we briefly review the adjustment of fiscal piels during and in the wake of the global
financial crisis. While global in nature, the crisis impatt®untries and/or regions differently, possi-
bly also as a result of different policy responses. Figurisfildys annual output growth for the world
economy, for a sample of advanced economies and a samplecofieg and developing economies
(IMF classification)} The global financial crisis which, according to the commorrative, started

in 2007 in the US sub-prime housing market, made itself feterms of economic activity in 2008:
output growth declined sharply and turned negative for tbddveconomy in 2009. In fact, output
growth declined sharply in both country groups under carsition and by a similar amount in terms
of percentage points. Yet as output growth was lower in theaaded countries group during the
pre-crisis period, actual output declined substantiatily n this group.

The US and the EA were among the regions hardest hit by this;dtiss has dramatic implications
for policy-making. Figure 2 illustrates this point by diaging measures of unemployment and the
short-term interest rates in both the EA and the US for theogde2005-2011. Although the rise of
unemployment masks dramatic differences within the EA,abgregate picture resembles the de-
velopments in the US rather closely (the increase is lamgehé US, however). Monetary policy
responded to the crisis by lowering interest rates, quickhning into the zero lower bound prob-
lem, and by adopting unconventional measures (on the,latterfor instance Meier 2009). Yet the
effectiveness of these measures remains an issue of cergyoto date (see, e.g., Del Negro et al.
(2010) for a positive assessment) and the significant waiogytabout the way they transmit to the
economy has probably constrained central banks in relymguzh measures. Overall, the capacity
of monetary policy to stabilize the economy in the afternwdtihe global financial crisis has arguably

3According to the IMF classification, there are 34 countriéthiw the advanced economies group and 150 countries
within the emerging and developing countries group.
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Figure 1: Annual GDP growth (in percentage points) 199242@.orld and regions. Source: IMF.

been limited.

With the decline in activity, budget deficits soared as a ltesfurevenue losses, and increases of
government spending with the objective of providing stiasuto the economy and support to the
financial sector. In figure 3 we plot general government del2010 as a percentage of GDP for a
sample of OECD countries. The figure highlights the sharpeim&e during the period 2007-2010,
reflecting the cumulative effect of government budget disfici the years 2008, 2009, and 2010.
While the recent rise in debt is dramatic, it is not unprecéeld. Taking a historical perspective,
Reinhart and Rogoff (2008) show that public finances fretjyeleteriorate on a similar scale in the
wake of a financial crisis — with an average increase in the-the@DP ratio of 80 percent in the
three years following the crisis.

In order to take up the issue of coordinated policy actionis, of particular interest to identify the
discretionary component in the fiscal response to the cegigsk which in turn requires an estimate
of the automatic adjustment of the government budget. Atingrto standard practice, we focus
on the cyclically-adjusted government budget balancefinett as the government budget balance
which would prevail if output were at its natural level. Bdsen OCED data, we compute a simple
measure of the discretionary fiscal response to the cribis:decrease in the cyclically adjusted
primary government budget balance (CAPB) in the years 22089 and 2010 relative to the pre-
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Figure 2: Unemployment and short-term interest rates 20805M11M7 (in percentage points) in EA
and US. Sources: Bundesbank, St. Louis Fed and ECB.

crisis level in 2007 In principle, the sum of these changes should account fabelalte policy
measures taken on top of the automatic budget adjustmera gcbnomic downturn. It thus captures
discretionary stimulus measures such as temporary iresdasgovernment spending or tax cuts
which have been traditionally considered instruments abiszation policy. They were also used
during the crisis with a view to support economic activityheTmost widely discussed measures
include the American Recovery and Reinvestment Act legdlan January 2009 and the European
Economic Recovery Plan introduced in the EU in November 2008

In addition to these “conventional” discretionary fiscalareres, several governments provided sub-
stantial support to the financial sector. Such measuraesdadeénding and recapitalization operations,
as well as asset purchases at market prices. To the exte¢nhésa transactions do not necessarily
involve capital losses, they raise gross debt, but not niet deo get a sense of the magnitudes of
these “unconventional” discretionary fiscal measures, ws tompute the difference between the

4See Girouard and André (2005). The data are constructetiebasis of a disaggregated approach, computing the
response of different budget items to the cycle. The appralistinguishes four sources of tax revenues: personal in-
come taxes, social security contributions, corporaterime@nd indirect taxes; in addition the estimates take intowat
unemployment-related transfers. For all five categortes,dutput elasticity is decomposed into i) the tax-basetieiys
of a particular revenue/expenditure type and ii) the ougbasticity of the tax/expenditure base in question. Thesepo-
nents are quantified on the basis of different estimatiaiegies and combined to compute the output semi-elastititye
budget.
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Figure 3: General government gross financial liabilitiesfa2010 (percent of GDP). Source: OECD.

increase in gross and net debt. Figure 4 provides a grapeisasentation of the cumulative CAPB
decrease and the difference in the increase between grdsseagovernment debt for a sample of
OECD countries. It also shows that remaining increase isgdebt, which is unaccounted for by
our measures for discretionary fiscal policy. It providesesasure for the automatic deterioration of
public finances during the crisis (which, in turn, captubesdecline in revenues, lower output growth
and possibly higher interest rates). According to this kdesn, there is substantial cross-country
variation in the fiscal response to the crisis.

The measure of the conventional discretionary fiscal respdm the crisis introduced above is ad-
mittedly crude. In some dimensions, it is likely to overst#te role of discretion. For instance,

the budget balances of numerous countries took a beatirgndeyhat can be accounted for by the
decline in economic activity, because of the extraordirtiglines in tax revenues driven by falling

asset prices and financial sector profits (see, e.g., Hottah 2009). In this respect, the OECD’s

measure of the cyclically adjusted primary balance is yikelpick up an exceptional decline in the

government budget balance which is not entirely due to eigorary policy action. Nevertheless, our
measure should provide some idea of the importance of \&fiscal measures for the increase of

SBenetrix and Lane (2010) also document substantial hezewity in fiscal outcomes in a systematic cross-country
analysis of the fiscal stance during the crisis. In partictiey find that differences cannot be fully explained byedénces
in the GDP performance.
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government-debt levels.

Indeed, a similar picture emerges from IMF estimates of the af narrowly defined discretionary
stimulus measures, reproduced in the left panel of Tableh&s@& estimates are based on an in-depth
analysis of national budget documents and medium-term fiémas in selected countries. Again, the
concerted effort around the globe to provide support to esvo activity through discretionary fiscal
measures is apparent from the Table, despite sizeableatiffes across countries. The right panel
of Table 1 reproduces estimates of the support to the fineseitor. While sizeable, these measures
have not necessarily been recorded in the budget.

In spite of the difficulties in estimating automatic and d&tmnary measures, there is a sense in
which a sizeable fiscal response to the crisis has been datbie most advanced countries. Facing
rapidly falling output, governments have been intentinedfraining from undertaking any action
to compensate for the automatic increase in their budgetitdefiresponse to the fall in economic
activity and asset prices. On the contrary, they have reddotdiscretionary expansionary measures,
and provided generous (contingent) support to the finaseietior. Public debt, risen markedly over
the period 2007-2010, is likely to persist at the new higlelder many years, as far as advanced



Table 1: Discretionary fiscal measures

Crisis-related stimulus Financial sector support
2009 2010 2011 up to 2010
China 3.1 2.7 ...
Italy 0 0 0
France 1.2 1.1 0.6 e
Germany 1.7 2.2 1.7 10.8
Russia 45 5.3 4.7
Saudi Arabia 5.4 4.2 1.6 ..
Spain 7.1
UK 1.6 0.0 0.0 7.1
us 1.8 2.9 1.7 52
Numbers are percent of GDP. Discretionary fiscal tightemiogshown. “..."” indicates

that there are no observations. Source: International kopé&und (2010) and Inter-
national Monetary Fund (2011) .

economies are concerned (see Figure 5).

The large fiscal expansionin the first years of the crisis medbamong calls for coordinated stimulus,
consistent with the notion of strong cross-border spiliesfeom fiscal policy. Whether or not global
stimulus was truly cooperative, that is, to what extentaoral policy makers actually internalize
international spillovers resulting from their measursgjiificult to say. Nonetheless, it would be a
mistake not to recognize the coordinated convergence gmiicy model overruling prescriptions of
budget austerity often followed in previous crisis episodethe national or regional level. More or
less explicitly, governments have recognized the mutuaéfies from sustaining aggregate demand
at the national and global levels, and also from engineerimgssive transfer of risk from the private
to the public sector balance sheet.

Traditional arguments feeding skepticism on coordinatgibas fall into three categories, question-
ing feasibility, sustainability and size of spillovers umrh. First, coordination is not viable because
decision and implementation lags cause coordinated messorbe taken at inappropriate times.
Second, the international community does not have effedatistruments to ensure that coordinated
measures are diligently adopted by the national goverrsndritird, empirical and theoretical work
cast doubts on the size of international spillovers. Morecgjtally, once governments keep their
house in order, that is, they implement optimal stabil@atbolicy from an inward-looking perspec-
tive — the gains from further refinement of these policiesefimalizing cross-border spillovers) are
minuscule. The international community thus has much nwbenefit from disciplined stabilization
policy at the national level (see Corsetti et al. 2010a anuihgrs).

Of these three open issues regarding coordinated polieythiind one has perhaps dominated the
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Figure 5: General government gross debt (percent of GDRMareced economies and emerging and
developing economies, according to IMF classification. r8sulMF.

recent debate. It is also implicit in concerns expressedidsgrvers raising doubts on the rationale
of providing fiscal stimulus in the first place (see Barro 2608 Cogan et al. 2010 among others),
even at the national level. In what follows, we take up the esgestion but with a distinct focus
on cross-border spillovers, partly because this is wher@ibagreement in both policy and academic
circles is most apparent, and partly because the answeistqubstion appears to be a fundamental
prerequisite for any further analysis of policy coordioati

3 Cross-border effects of fiscal expansion

We draw on two distinct approaches to formally assess theiitapce of cross-border effects of
fiscal policy. In both instances we to explore the domestit iaternational repercussions of an
exogenous change in government spending. This experisigribrmative in identifying the specific
transmission channels through which fiscal policy measompact on the (global) economy. In the
first part, we rely on an estimated vector autoregressiofR(MAodel to establish time-series evidence
on the basis of minimum set of a priori assumptions. In theseépart, we try to shed light on this
evidence using a standard business cycle model.

10



3.1 Time-Series Evidence

As a case study, our empirical analysis focuses on the mtierral repercussions in both the euro
area (EA) and the UK, of an exogenous change in governmendspein the US. As explained
below, focusing on the US as the base country allows us to acenmpsults from conceptually distinct
identification schemes (see also our discussion in Cordetdti (2011c)). In addition we shed light on
spillovers from the largest economy in the world, onto ecoies which differ substantially in their
relative size. In our study, we are specifically interestestudying the cross-border effects of a US
spending expansion on economic activity in the EA and the &iell as on the US bilateral trade
with these economies.

3.1.1 Identification and specification

During the last decade, a large number of studies have ateintp characterize the fiscal trans-
mission mechanism using VAR models, mainly in a closed esgnhoontext. Following Blanchard
and Perotti (2002), many of these studies identify fiscatkbdas opposed to systematic policy re-
sponses to economic conditions) assuming that governrpentng is predetermined relative to the
other macro variables included in the VARThis assumption appears plausible to the extent that
government spending does not include transfers, which aatgmatically with the cycle, and that
decision lags prevent policy makers from responding intatsously to the state of the economy.
Yet this approach to the identification of government spegdtinovations is subject to the criticism
that changes in government spending, while unrelated tstite of the economy, may be partly
anticipated by economic agents — a point which has beenftdicenade by Ramey (2011), among
others. In an alternative approach developed by this augovernment spending shocks are identi-
fied with forecast errors made by professional forecastérs.series of these errors is then included
as an additional variable in the VAR model and is ordered fit&t dynamic effects are then computed
on the basis of impulse response functions implied by a saely estimated VAR model.

In the following we report results obtained under both idf@dtion schemes. We estimate variants
of a VAR model on quarterly time series for the period 198Q0067:4, that is, we do not consider
the crisis period. Our VAR model includes four US time seriggvernment spending and output
(in logs and real terms), a measure of long-term real intea¢ss (quarterly percentage points) and
public debt (scaled by quarterly GDP). To analyze the effeftUS spending shocks, for either the
EA or the UK, we include the bilateral real exchange rate andrder to economize on the degrees
of freedom, we rotate, as the last variable, bilateral etspbilateral imports, bilateral trade balance,

5Under this assumption, innovations to government spen@ipgesent exogenous innovations in a recursively estinate
VAR model, with government spending ordered first.

Specifically, Ramey computes the forecast error of quartgVernment spending growth on the basis of the survey of
professional forecasters maintained at the Philadelphia F

11



and foreign output, in turn. The VAR model also includes astant and a linear time trend.

3.1.2 The transmission of spending shocks in the US economy

The transmission of US spending shocks in the US economyisplaged in Figure 6: the left column
(“VAR innovation”) refers to the Blanchard-Perotti idditation scheme, the right column (“Forecast
error’) to the alternative identification scheme due to Ra@911)2 In either column, the size of
the shock is normalized so that government spending inesdasone percent of GDP on impact.

In these and all the graphs to follow, the solid lines disglaint estimates, while the shaded areas
indicate 90 percent confidence bounds obtained by bootsarapling. The horizontal axis measures
quarters. Output and government spending are measuretpintaounits, so that the response of output
provides a direct measure of the government spending rheiti he long-term real interest rate is
measured in quarterly percentage points, while public tetoeasured relative to quarterly GDP.

VAR innovations Forecast errors
Government spending Output Government spending Output
1.5 4l
1\A’\ 2 ! ’
0.5 \\ N
0
0 o/\ 0 T~ —
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-1 2 -1
0 10 20 0 10 20 0 10 20 0 10 20
Long-term rate Public debt Long-term rate Public debt
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Figure 6. Effects of US government spending shock on US blasa Notes: the left column shows
results for Blanchard-Perotti identification scheme, igatrcolumn shows results for forecast error
identification scheme. The shock is normalized so that goeent spending increases by one percent
of GDP on impact. Horizontal axis measures quarters. SiokigsIdisplay point estimates, shaded ar-
eas indicate 90 percent confidence bounds. Output and goeatrspending are measured in percent
of trend output, long-term rate measures the long-termimégiest rate in quarterly percentage points,
public debt is measured relative to quarterly GDP.

A Comparison of the graphs in the two columns shows that,enthié responses are quantitatively
different, their pattern is remarkably similar overafEovernment spending, displayed in the first row,

81n this figure we show results pertaining to US variables ioketh from a VAR model which also includes the US-EA
exchange rate and EA output. We discuss results for theibies below.
SRamey (2011) stresses a number of differences, notableireponses of consumption and the real wage. We do not

12



rises on impact, butits increase is not persistent. Undiridentification schemes, spending actually
tends to undershoot its long-run trend — this happens soateahlier under the identification scheme
based on forecast errors (see Corsetti et al. 2011c). Thenmes of output is positive on impact in
both cases. However, while output displays a hump-shapedtatent path under the identification
scheme based on VAR innovations, its response is more Byentwhen we use forecast errors
to identify shocks. Regarding long-term real interestgatee find a decline in the medium term
following the shock. Finally, public debt rises stronglydem both identification schemes, although
the response is barely significant under the forecast-approach.

While output multipliers are non-negative, it is worth mgtihere that the effects are moderate and
short-lived. Hence, they are not suited to strengthen tbe fr extensive fiscal stimulus measures.
Yet this evidence reflects merely the average effect of figsolty for a sample in which the econ-
omy arguably operated close to full employment and finamoiket were functioning reasonably
well. The effectiveness of fiscal policy, in contrast, maygoée different under other circumstances.
Elsewhere, indeed, we have shown that average linear easimey hide strong differences across
economic environments (see Corsetti et al. 2011b).

3.1.3 External and cross-border effects

In Figure 7 we turn to our analysis of the external effects &f §bvernment spending. As already
mentioned, we compute the impulse responses in the figuretaing the bilateral variables, one at
a time, as the last variable in the VAR model — with the exaaptf the real exchange rate, which
is always included. The trade variables pertain to bildld&variables and are measured in percent
of US trend output. Output in the EA and the UK is instead messin percentage deviation from
trend.

The first row in the figure shows the response of the bilatexal @exchange rate, which depreciates
sharply and substantially, along a hump-shaped adjustpaht Although puzzling in light of the
received wisdom, similar results have been documentechit)iS real effective exchange rate by
Kim and Roubini (2008) and several subsequent studies.

The second and third rows display the dynamics of US expadsimports, respectively. Exports
hardly move on impact, and start to improve over time. OvVetta¢ increase is moderate, reaching
a peak of about 0.15 and 0.05 percent of US trend output foEth@nd UK as trading partner,
respectively. Import responses differ somewhat acrostifition schemes, but movements in this
variable are quite contained and barely significant. As altethe US trade balance, especially
against the EA, moves quickly into surplus after the firstgewf quarters, as shown the forth row
of the figure. This finding is in line with earlier studies piding evidence at odds with the notion of

include these variables in our model. Corsetti et al. (2Dpiavide a more detailed discussion of similarities antedénces
across both identification schemes.

13
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Figure 7: Effects of US government spending shock on béateade with EA and UK and on EA
and UK output. Notes: see figure 6; except for EA and UK outmeégsured in percentage deviation
from trend), variables pertain to the US and are measuredatetal terms in percent of US trend
output.

“twin deficits” (see Kim and Roubini (2008), but also Corsattd Muller (2006) and Monacelli and
Perotti (2006) for different findings on the basis of altéiespecifications and different samples).
Finally, the bottom row of Figure 7 displays the responseutpot in the EA and the UK. The point
estimate indicates a gradual, but sizable build-up, rewchi least 0.5 and 1 percent of EA and UK
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output, respectively. The response, however, is only malyi significant.

Results are similar both across identification schemese@wdsicountries (EA or UK). At the country
level, however, there are a few notable differences. Theoreses of exports and imports, as well as
of the trade balance, are smaller in the UK case (althoughegponse of US imports from the UK is
positive on impact). UK output, in contrast, responds mtn@gly to the increase in US government
spending although its adjustment pattern is quite simddhat of EA output.

Overall, the external effects of US spending shocks apelae thon-negligible. Empirical findings
of substantial cross-border effects are not unusual. Fsiamte, Beetsma and Giuliodori (2011)
estimate sizeable cross-border effects of fiscal polichiwiEurope: in response to an exogenous
increase in government spending in either France, Gernfiaty, Spain or the UK, the rest-of-EU
output increases by about 0.35 percent, after 3 y€ars.

VAR innovations Forecast errors

US-EA exchange rate EA output US-EA exchange rate EA output

0 10 20 b 10 20 0 10 20 0 10 20
UK output US-UK exchange rate UK output
3 6
) N Rt 4
1 . 4
~ -2
-10 -1 -40
0 10 20 0 10 20 0 10 20 0 10 20

Figure 8: Effects of US government spending shock on rediaxge rates and foreign output. Notes:
see figure 6. Solid lines reproduce point estimates for esspecification. Dashed-dotted lines
(shaded areas) show point estimates (confidence bondshfomobdel where US government spend-
ing is expressed relative to government spending in the &#) @nd UK (bottom).

It is worth stressing that the estimated dynamic crossdryatiects of fiscal policy may reflect possi-
ble reactions by foreign policies. For instance, if goveenirspending in the UK and the EA rises in
response to a positive innovation to US spending, the dsosder dynamic effects shown in the figure
may simply reflect the endogenous expansionary policy ifdreign economies. Strictly speaking,
policy spillovers are defined holding constant the polictinments abroad.

1% an early VAR analysis, Canzoneri et al. (2003), employiangariant of the Blanchard-Perotti identification scheme,
also find a delayed, but sizeable increase in French, ItalidrBritish output in response to US fiscal expansions. Beets
et al. (2006) combine a VAR model with an estimated trade &gudor European countries, and find sizeable output
spillovers from shocks to German and French governmentispgn
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As a way to verify the robustness of our results, we thus damsin alternative VAR model and
include US government spending in relative terms, that 8 spending relative to either UK or EA
government spending. Figure 8 show results for the key blaseof interest, again for both identifi-
cation schemes discussed above. The dashed line repouititeptimates together with 90 percent
confidence bounds (grey area); solid lines, in contrastyshe point estimates for the baseline case.
Results are quite similar to our baseline specificationeeigly for the forecast-error specification.
Cross-border effects are slightly muted, however, for tlmBhard-Perotti specification. Incidentally,
in the latter case, the puzzling depreciation of the reaharge rate vis-a-vis the UK disappears over
the medium run.

In summary, the time-series evidence, subject to a numbanpdrtant caveats common to time-
series studies on the fiscal transmission mechanism, wewabtbat our results lend some support to
the notion that fiscal policy has consequential spilloversss borders, a view often voiced in policy
circles. According to our point estimates, a US spendingezjon of one percent of US output, can
raise GDP in the UK up to a full percentage point of UK outpuitisiresult is particularly remarkable,
given that the impact of the US expansion on US output is doedeto start with. However, contrary
to the widespread view in policy circles, the transmissi@thanism does not appear to work through
an international trade channel. US imports from the EA hyandbve in response to a US spending
shock; imports from the UK only respond on impact. US expadsially rise over time, after a
deterioration on impact of exports to the UK. In the next mectwe will resort to theory in order to
shed light on the underlying transmission channels.

3.2 A quantitative business cycle model

To gain insight on the international transmission of fisaaiqy, we resort to a two-country business
cycle model. Since our goal is to provide a close up analysisansmission, we abstract from
a number of economic features, which are not essential foamument. In particular, we use a
simplified version of the model in Corsetti et al. (2011c)nasabstract from investment demand and
capital accumulation. As the basic features of the modedtaredard, we will keep the model outline
brief. Instead, we will highlight those equilibrium relatiships which are pivotal to the international
transmission mechanism. We will also discuss to what exaedt under which assumptions the
predictions of the model are qualitatively in line with thAR evidence (including the evidence of a
limited role for the trade channel conventionally definé@lantitatively, however, we will show that
the spillover effects in the model turn out to be smaller timaiihe empirical analysis.
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3.2.1 Model outline

The model we employ has become a standard work-horse in e@mromics, providing the theo-
retical core to large policy models adopted by policy ingiitns. The model economy includes two
countries, referred to ad (Home) andF’ (Foreign), each producing a variety of country-specific
intermediate goods, with the number of intermediate goodycers normalized to unity. A fraction
n of firms is located in Home, the remaining firrfs, 1] is located in Foreign. Analogously, Home
accounts for a fraction € [0, 1] of the global population. Intermediate goods are tradedsadoor-
ders, while final goods, which are bundles of intermediatdgpare not. Households supply labor
services only within the country where they reside, butdraccomplete set of state-contingent as-
sets internationally. The model allows for nominal rigigkt Prices of intermediate goods are sticky
in producer-currency terms. Likewise wages are also agljuisifrequently. Below, we focus our
exposition on Home. When necessary, we refer to foreigralias by means of an asterisk.

Households and firms Households supply differentiated labor services. Witldnolecountry, they
are indexed according to labor types on the unit intervahasrceg et al. (2000). Households en-
gage in monopolistic competition, but their ability to seages is restricted: in each period only
an exogenously determined fraction-{ £y/) of households may adjust their wage. Differentiated
labor serviced;(h), € [0,1] are bundled into aggregate labor services according toalfening

H; = (/01 Ht(h)"uldh> i (1)

Letting W;(h) denote the wage rate for labor services of type h, the unit @bdomestic labor

technology

services, i.e. the aggregate wage index, is given by

1 liu
Wt:< / Wt(h)l_”dh> . 2)
0
Optimal bundling of differentiated labor services impltas demand function
_ (W()\TT
Ht<h>—< L ) i, @)

Households consume a bundle of intermediate goods, whietassembled in order to minimize
expenditures given a specific aggregation technologyA.ethd B; denote bundles of domestically
produced and imported intermediate goods, respectiveyzansumption bundle is defined as follows

a = Jo-a- n)w)7 A7 + (1 - n)w)iBt%} o (4)

Ci = [w)r ()T + (1 —nw)7 (BT (5)
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whereo measures the terms of trade elasticity of the relative denfiendomestically produced
goods, and € [0, 1] provides a measure for home bids.
The bundles of domestically produced and imported intefatedjoods, in turn, are defined as fol-

% n 1 = % 1 e—1 =
(3) /OAt(j)de] 8= |(125) /nBt<j>7dj1 o ®

whereA,(j) andB;(j) denote intermediate goods producedfirmandF’, respectively, and measures

lows

the elasticity of substitution between intermediate gqudsluced within the same country.

Letting P(j) denote the price of an intermediate good expressed in dam®stency and; the
nominal exchange rate (the price of domestic currency imdesf foreign currency) we assume that
the law of one price holds, so th&t (j) = £ P(j). Price indices are given by

n 116 1 s
= [ rora) T = | [ neral] )
Bo= [1=(1=n)Py  + (1= n))P57] ™ ®)
Po= [nw (Pa) ™"+ (1= nw) (P) | (©)

andQ; = P&/ P; measures the real exchange rate.
Given the above definitions and results, we can write thedtoaid’s utility functional as follows

0o 1+
By <1n Crralh) - ﬂ%) , (10)

whereg is the discount factor} is a constant determining labor supply in steady state yaisdthe
inverse of the Frisch elasticity of labor supply.

We assume that households trade a complete set of staieganttsecuritie? Let =, ; (k) denote
the payoff in units of currency H in period4 1 of the portfolio held by household at the end of
periodt. With p; 11 denoting the stochastic discount factor, the budget caimstof the household
is given by

Wi(h)Hyi(h) + RiKy(h) + Ty — Ty — P(Cy(h) + Xi(h)) = By {pt 111541 (R)} — Z¢(h), (11)

whereT; and T; denote lump-sum taxes and profits of intermediate good firespectively. Both
are levied/distributed equally across households.

This specification follows Sutherland (2005) and De Padld@®. Withw = 1, there is no home bias: if the relative
price of foreign and domestic goods is unity, the fractiodafestically produced goods which ends up in the consumptio
bundle is equal ta:, while imports account for a share df— n. Importantly, consumption goods are identical across
countries in this case. A lower value ofimplies that the fraction of domestically produced goodsansumption goods
exceeds the share of domestic production in the world ecgntirw = 0, there is no trade in goods across countries.

12Assuming alternatively incomplete international finahaiarkets, allowing for trade in non-contingent debt onlgsh
little bearing on our results. Results are available onestju
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Under complete financial markets, households fully insgiegrest the idiosyncratic income risk that
results from their limited ability to adjust wages in eachipé. Households are, therefore, ho-
mogeneous with respect to consumption and asset holdingsolrast, households are heteroge-
neous with respect to labor supply as a result of infrequergieradjustments. Given the household’s
marginal utility of nominal income),, a household that is allowed to reoptimize its wage Béts)

to meet the following objective

Ht-i-s(h)l—ﬂo

, 12
14+ (12)

max By » _(B&w)* [At+SHt+s(h)Wt(h) -
5=0

subject to the demand for its labor service (3).
Producers of differentiated intermediate goods engageoimamolistic competition. The production
function is given byY;(j) = H:(j), whereH;(j) denotes domestic labor services employed by firm
j € [0,n] in periodt. We assume that prices are set in the currency of the produckthat price
setting is constrained exogenously a la Calvo, so thatéh @ariod only a fraction of intermediate
good producersl(— ¢£p) may adjust its price. When firni has the opportunity, it setg;(j) to
maximize the expected discounted value of net profits:

0 ~t+s YD . B
max E, Z §P Pt,t];tri t+s(]) [Pt(j) Wi (13)
s=0 $

subject to demantf,” ().

Fiscal and monetary policy Government consumption is financed either through lump-{swes,
T;, or through the issuance of nominal debt, denominated in domestic currency. The period
budget constraint of the government reads as follows

—— + Ty = Dy + Gy, (14)

where (1 + ;) is the gross return on a one-period nominally riskfree bamdich is equal to
1/E;pt+41; Gt denotes government spending which, under the baselineusoers a bundle iso-
morphic to private consumption, except that it falls onlydmmestically produced goods—reflecting
the observation that the import content in government sipgrid considerably lower than in private
spending (e.g. Corsetti and Muller 2006).

Define Dr; = D,/P,—1 as a measure for real beginning-of-period debt, Apd= T}/ P, as taxes

in real terms. Letting variables without time subscripterefo steady-state values, we specify the
following feedback rules

Gy = (1= p)G+ pGi—1 —YgDpri + €4, Tre = Y7 Dpy, (15)
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wheree; represents an exogenous iid shock to government spendimgy)-parameters, which we
posit to be non-negative throughout, capture a systemegidifack of public debt on government
spending (negative) and taxes (positive). We assume thesrgiarameter is sufficiently large to en-
sure the non-explosiveness of public debt. For instancegif= 0 we posit that taxes are raised
sufficiently strongly in response to higher outstandingtddlote, however, thap = 0 implies Ri-
cardian equivalence, so the specific time path of taxes, §iren time path of government spending,
is irrelevant for the real allocation in the economy. Thiswuaaption is frequently made in analyses
of fiscal transmission; by relaxing the assumption and aligwor a feedback channel from debt
to government spending, we allow for richer and arguablyaermausible dynamics of government
spending (see also Corsetti et al. (2011c)).

Finally, turning to monetary policy, we assume flexible exue rates and specify policymaking by
means of a forward-looking interest rate feedback rule:

In(1 +4¢) = ¢nllagya, (16)

wherell4; = P4:/P4:—1 measures domestic (producer price) inflation.

Equilibrium  To carry out our analysis, we consider a linear approxinmadicthe model’s equilib-
rium conditions around a deterministic steady state in tvigicsvernment debt and inflation are zero
and trade is balanced. Before turning to simulation resitiissuseful to focus first on the equilibrium
conditions which play a critical role in shaping the intdroaal transmission mechanism. Regarding
notation, for each variable we will use lower-case letterddénote deviations from steady state. Pri-
vate expenditure is governed by the Euler equation, whikirg forward and assuming a stationary
economy, implies

oo

Ct = %kz—o (Gt4k — Tt+1+4k)> 17)

- =rrigk

wherer; measures CPI inflation. Equilibrium condition (17) ties therent level of consumption
demand (in terms of deviations from steady state) to theespéth of expected future short-term real
interest ratesyr;. By the expectations hypothesis, in turn, the latter is\ejant to the real rate of
return on a bond of infinite duration (see, for example, Woadl2003, p. 244), or the long-term real
interest rate for short.
As stressed in Corsetti et al. (2011c), movements in long-iaterest rates are at the heart of the
transmission mechanism through which fiscal and monetdigypofluence aggregate demand. An
obvious consideration is that long-term rates reflect mioa@ the contemporaneous stance of these
policies, as they heavily depend on expectations aboutitinesf policy course. They “telescope”, so
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to speak, anticipated future policy changes into todayarfamal conditions. By way of example, if
households come to expect tight fiscal policy over the medium they anticipate correspondingly
lower future policy rates. All else equal, these translate ian upfront drop in long-term rates,
boosting current consumption. The opposite is true if hbakis anticipate a combination of loose
fiscal and tight monetary policy to prevail in the future. ki essentially financial — transmission
channel substantiates the classical claim that, whileeatifiscal retrenchment can be expected to be
contractionary, anticipations of future cuts are actuedpansionary in the short run.

Moreover, it is easy to show that the exchange rate appi@tidepends linearly on the Home-to-
Foreign differential in long-term real interest rate: thimply follows from combining Euler equa-
tions for bonds traded in domestic and foreign currency, solding forward. In equilibrium, the
price for Home consumption rises relative to Foreign cornstion — the exchange rate strengthens in
real terms — whenever long-term rates at home exceed thosadfsee Corsetti et al. 2011c).

To interpret our results below, it is instructive to rewtitee short-term real interest rate as follows

rry = it — Etﬂ't—i—l = it — ((1 — (1 — "I’L)O.))Et?TA7t+1 + (1 — n)CUEtT('B,H_l)

= (1-Q1=-n)w)(is— Ema) + (1 —n)w (if — Eymp i) (18)

The first equivalence follows from the fact that Home inflativas a domestic and an imported-
goods-prices component, which is in turn driven by moveménthe exchange rate. The second
equivalence is a by-product of uncovered interest partgtirgy that Home nominal rates are ap-
proximately identical (up to first order) to Foreign nominates, plus the expected rate of currency
depreciation.

The above expression shows that (under uncovered intemesg pnd the law of one price for in-
termediate goods traded internationally) short-term irgakest rates are a weighted average of the
difference between policy rates and domestic inflationh& Hlome and the Foreign country. This
relationship highlights that monetary and fiscal policy meaountry affect the short-term real inter-
est rate in the other country. The relative weight of forgigicy on domestic rates is determined
by (1 — n)w, which reflects the average import share in consumption lams! the openness of the
economy:®

In summary, the long-term rate, in turn a function of curremd anticipated future short rates, drives
the response of the private sector demand to temporarylff@tacks. The equilibrium relationships
(17) and (18) constitute a financial channel through whicth lmmmestic and foreign, current and
expected future monetary and fiscal policy impact on the-temgn real interest rate. It affects both
the domestic and external components of demand - interdsbarinange rates interact in equilibrium,

13By virtue of the forward-looking nature of the consumptiarcision, the fact that both the uncovered interest parity an
the law of one price may fail in the short run is not a fundarakabjection to this transmission channel. What ultimately
matters is whether both laws hold in the medium and long-run.
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depending, among other parameters, on intra-temporaaeddémporal elasticities of substitution.

3.2.2 Calibration

In order to solve the model numerically, we assign the foltmyparameter values. A period in the
model corresponds to one quarter. Accordingly, weset 0.99. For the Frisch elasticity of labor
supply we assume a value of one-third by setting= 3; see Domeij and Flodén (2006) for recent
evidence. Given these assumptions, wejgetensure that agents spend on average one-third of their
time endowment working. The trade price elasticitys set equal t@.5 in the baseline scenario,
a value well within the (admittedly wide) range considenedhe recent macroeconomic literature;
see Corsetti et al. (2008) for further discussion. Regardljrthe coefficient of relative risk aversion,
we assume a value 0f26, in line with the estimates of Amato and Laubach (2003), bmewhat
higher than the estimates by Rotemberg and Woodford (19%i3.implies nevertheless a fairly high
value for the intertemporal elasticity of substitution §Fof private expenditure, as we do not model
private investment explicitly. Nominal rigidities play @ role in the transmission of government
spending shocks. We assume that= 0.66, implying an average price duration of three quarters—
within the range of values discussed, for example, by Nakarand Steinsson (2008). Regarding
wage rigidities we sefyy = 0.75 so that the average wage duration is four quarters. For rapnet
policy we assumeé,. = 1.5.

The steady-state output share of government spendingusnassto be 20 percent. The parameter
p is set to 0.9, capturing the persistence of government spgigviations from trend documented
by many VAR studies on US data. In our baseline scenario weget r = 0.02, implying a
systematic feedback from higher public debt to governmpanding and taxes. These parameter
values not only ensure debt-stabilizing fiscal policy oumet, but also assign some role to spending
restraint. Specifically, an initial increase in governmsgpending would be followed after some time
by a fall in spending below trend, in line with the VAR evidexi¢

Finally, we consider two distinct trade scenarios whichragant to capture bilateral trade relation-
ships between the US and either the EA or the UK, respectitrethe first one, the Foreign economy
is only slightly smaller than the Home economy: we et 0.57. Alternatively, we set» = 0.85.

In both cases, we set to target the import share of the foreign country, i.e., 18 28 percent, re-
spectively (this implies an import share in Home of 14 and ie@et, respectively). Note that, under
these assumptions, spillovers will tend to be relativetgéa An alternative approach would be to set

14Using annual observations to estimate spending and tas, @ki and Perotti (2003) report estimates for the coefiici
on debt ranging from -0.04 to 0.03 for government spendind,feom 0 to 0.05 for taxes, in a panel of OECD members (no
breakdown by country provided). For the U.S., Bohn (1998prts estimates for the response of sheplusto debt in a
range from 0.02 to 0.05. To see that our parameter choiceesthe solvency of the government, that is, that fiscal polic
is “passive” in the sense of Leeper (1991), consider a linpproximation of the equilibrium conditions around theaste
state: abstracting from autocorrelation of governmenndjpgy and assuming an “active monetary policy”, debt sitgbil
holds if1 — ¥¢ — ¥r < 8.
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Figure 9: Effects of government spending shock in Home: Imesecenario (for given country size

w is set to target import share of EA (19 percent) and UK (28gmt)¢ see blue lines with circles and
red line with crosses, respectively). All variables pertens Home (US) and are measured in output
units, except for Outptit The real exchange rate is measured in percentage degidtmn steady
state.

the import share in Home so as to account for EA and UK imparteé US (about 2 and 1 percent,
respectively). Under this approach, spillover effects ladae virtually zero — although this possibly
understates the actual effect, as spillovers from the UBddeiA or the UK are likely to be transmit-
ted also through third countries. However, below we willwttbat, for either set of assumptions,
the model will not be able to match the size of the cross-bavdgput effects estimated in our VAR

analysis above.

3.2.3 Simulation results

Figure 9 shows results for the baseline specifications]alisg the impulse responses of selected
variables to an exogenous increase in government spemdidgme. Time is measured on the hori-
zontal axis in quarters. The responses of quantities areunedin percent of domestic output — with
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the exception of foreign output, which is measured in peroéforeign output. The real exchange
rate is measured in percentage deviations from steady Sthtelines with circles (blue) reflect re-
sults for the US-EA trade specification & 57 and an import share in Foreign of 19 percent). Lines
with crosses reflect results for the US-UK trade specificeio= 85 and an import share in Foreign
of 28 percent).

Government spending increases initially because of theksiout then tends to undershoot its long-
run (steady-steady) state level appreciably between 1@@mplarters from the shock — the budget
adjustment rule brings about a “spending reversal”. In@asp to the shock there is a sizeable, hump-
shaped build-up of Home public debt. Home output increagably, with an impact response above
unity. Home consumption, instead, shows a hump-shapeéaserwith a peak response of about 0.3
percent of output, after 8 quarters.

The real exchange rate depreciates on impact and stays btdady-state level for an extended pe-
riod. Quantitatively, however, this response is contairedgtive to the VAR results. Home exports
improve slightly in response to the innovation, but then engkadually into negative territory. Quan-
titatively, the responses are also quite moderate. Homeriipin turn, increase more sizably on
impact and return gradually to steady state. The Home tratisbe moves into a deficit for the first
ten quarters, then improves after about 4 to 5 years. Tradaedmmovements are nonetheless small.
Finally, the impact Foreign output is positive on impact aisds further, reaching a peak after about
10 quarters.

A few results from these exercises stand out. The resporesésmpng to domestic developments
in the Home country are virtually identical in both (US-EA U6-UK) specifications. There are
however differences in the response of trade variables. éHexports and imports, as well as the
trade balance tend to respond more in the US-EA trade sceff@nieign output, in contrast, increases
more strongly in the US-UK scenario.

Overall, the predictions of the model are broadly in linehatie VAR evidence, discussed above, at
least qualitatively. Nonetheless, international sp#lis/on foreign activity are small relative to the
point estimates from the VAR model, especially as far as peagonses are concerned. Also, the
pattern of the Home trade balance for the US-EA specificaifothe model is quite distinct from
what we documented for the VAR model.

To shed further light on the mechanisms underlying thesdtsed-igure 10 contrasts the responses
for the US-EA trade baseline specification (blue lines witbles) with the responses obtained under
the assumption that government spending falls on both dicreesd foreign goods (black lines with
diamonds) and under the assumption that the import shanedsc2nt in Home (corresponding to the
average import share of imports from the EA, in terms of US G@RAd 2.6 percent in Foreign (red
line with crosses).
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Figure 10: Effects of a government spending shock in the Hoooetry: baseline model with US-EA
trade scenario (blue lines with circles); alternative #jmations with government spending falling
on both domestic and foreign goods (black lines with dianspraehd imports in Home account for 2
percent of GDP (red lines with crosses). Notes: see figure 9.
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Figure 11: Effects of a government spending shock in the Hooumtry: baseline specification for
US-EA trade scenario (blue lines with circles); altermatdpecification withr = 1.5 (red lines with
crosses) and = 3 (black lines with diamonds). Notes: see figure 9.

Under these alternative assumptions, perhaps not sungiisirade variables respond quite differ-
ently, at least from a quantitative point of view. Considestfthe case of a low import share in
the Home country. In this case there is virtually no effectdflome fiscal expansion on Home
trade variables, measured in terms of Home output. Foreigpubalso appears basically unaffected.
If, instead, the import share is left unchanged relativeht liaseline scenario, but we assume that
government spending falls on goods produced in both the Hord¢he Foreign country, spill-over
effects are stronger. Notably, the impact responses of Hmperts, the Home trade balance and For-
eign output are much stronger than in the baseline scenafiecting the direct effect of increased
government spending in Home on goods produced abroad.
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3.2.4 A close-up analysis of spillovers

As we are particularly interested in the mechanism undeglinnternational spillovers, it is appropri-
ate to provide a detailed account on the adjustment proogse iForeign country, when the Home
government undertakes a fiscal expansion. Under our basgl@nario, Figure 11 shows the response
of Foreign output, consumption and trade balance. Sincbasgline assumes a relatively small value
for the trade price elasticity, we also report responsesmaisg higher values fos = {1.5, 3}, dis-
played by the red lines with crosses and the black lines wimdnds, respectively.

The model’s predictions are sensitive to these alternatssimptions, especially as far as cross-
border effects are concerned. As the real exchange def@gailemand shifts, all else equal, towards
goods produced in Home. This is reflected by rising Home @gp@uch an effect is stronger, the
higher the trade price elasticity. For high values of thissétity, indeed, the increase in Home exports
dominates the increase in Home imports (which is driven byrthreased level of Home activity), and
the Foreign trade balance moves into a deficit. As a resiillipegrs from the Home fiscal expansion
on Foreign output are also somewhat weaker relative to thelipa scenario.

Yet, these results qualify the widespread view that spdtoeffects operate exclusively or mostly
through the trade balance. As already discussed in relatitre expressions (17) and (18), the level
of private expenditure is tightly linked to long-term reates, that is, it is pinned down by an asset
price. Since these rates reflect the entire path of currahiaticipated future short-term real rates,
they are in turn driven by the dynamics of domestic (prodyciee) inflation in Homeand Foreign
(affected by fiscal variables), and by the correspondingstdjent of policy rates by the central banks.
In our experiments, anticipations of spending reversald [@rivate agents to foresee a low domestic
inflation and, as the Home monetary stance is consistentamitimterest rate feedback rule, a path
of low short-term real rates (see Corsetti et al. 2011c foetaited discussion). This, all else equal,
drives down long-term real interest rates, suggestingsib@nding reversal cause (other things equal)
a short-run expansion in demand (the larger, the soonexftected reversal is phased-in).

From the vantage point of the Foreign country, the dynami¢$omne inflation and Home monetary
policy have a direct bearing on the domestic long-term ne@rést rate. It is through thignancial
channe] that domestic fiscal policies generate sizeable inteynaltispillover effects. In our experi-
ment, the Foreign long-term rate falls gradually over timenticipation of the approaching reversal
at Home. This drives the dynamic adjustment of Foreign comion, which rises in a hump-shaped
manner in response to the Home fiscal expansion.

This is not to deny that openness and trade matter for thengtienal transmission mechanism.
Depending on the trade price elasticity, the Foreign tradartte may improve or worsen in response
to a Home fiscal expansion, thus affecting the magnitude efctioss-border effects. But Foreign
output and consumption still rise, irrespectively of thgnsof the trade balance response. Yet the
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degree of trade integration also matters for the strengthefinancial channel, as trade openness,
other things equal, magnifies the role of foreign policy st domestic real interest rates (a point
emphasized by our analytical derivation of (17) and (18)vabdn our baseline scenario, for instance,
the positive impact spillover on output raises Foreign tidlaand thus the Foreign policy rate. Yet
consumption increases relative to steady state; this isénwith the anticipated spending reversals
in Home — reflected in declining Foreign long-term real iagtrates.

3.2.5 The policy framework

So far we have discussed simulation results against thegbauid of the VAR evidence, which
captures the average effect of government spending iniomgabver the entire sample period. We
have shown that the model predictions align well with thedewice along various dimensions and
identified dimensions in which the model fails quantitdiiveln doing so, we have also identified
channels through which domestic fiscal policy measuresiety lto spill over onto other countries.
Specifically, the hump-shaped increase of Foreign outprgsponse to a Home fiscal expansion is
driven by the dynamics of long-term real interest rates.

In our baseline model, however, the specific dynamics of dimg-term real rate — especially its
decline in response to a fiscal innovation — is the result ofleling a fiscal and monetary policy
mix which gives rise to spending reversals and a moderaponse to inflation by the Central Bank,
according to a standard Taylor rule (see Corsetti et al. @01 the following, we discuss further
the role of the policy framework.

To start with, Figure 12 displays the dynamic adjustmentltoee fiscal expansion in our baseline
scenario, and under an alternative scenario. For the ladeassume that government spending fol-
lows an exogenous AR(1) process, as is commonly positeeiliténature (/¢ = 0). Put differently,
we now abstract from a budget policy rule which relates puthdibt accumulation to both tax and
spending adjustment over time.

The difference in the results across the two specificatismgiite stark. In the absence of a spend-
ing reversal, the Home real exchange rate appreciates anddme long-term real rates rise (not
shown), causing Home consumption to decline (not shownis [€ads to a fall in Home imports (not
shown), and (although Home exports also fall because ofapgaleciation), an improvement in the
Home trade balance. Relative to the baseline scenario, ¢oium-term policy mix at Home differs
considerably. This impacts — via the financial transmissieannel — on Foreign too. In particular,
Foreign consumption declines. This is consistent with @ insthe Foreign long-term rate reflecting
the current and future fiscal-monetary stance at Home inliberece of a spending reversal. Overall,
we note that absent a spending reversal, the model preictie at odds with the VAR evidence
along various dimensions. Most importantly, the outpull@gers are negative in this case.
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Figure 12: Effects of government spending shock in Homeelb@s scenario for trade with EA (blue
lines with circles) vs scenario without spending reverszadi (ines with crosses). Notes: see figure 9.

It is important to emphasize that spending reversals exstihaulating effect on global private ex-
penditure only to the extent that their effect on inflatiopdstly accommodated by the central bank.
What matters for fiscal transmission is that anticipate@msais induce expectations of lower real
rates in the future (in turn reflecting partial accommodatbtheir deflationary effects over time, by
virtue of the assumed Taylor rule). Via the expectationsotlypsis, spending reversals then prevent
Home long-term real rates from rising on impact in responghé Home fiscal expansion.

A related, important aspect of the transmission mechargsanéether monetary policy is constrained
by the zero lower bond (ZLB) - a case which has gained renewtedt®sn in the context of the
global financial crisis 2007—09. Christiano et al. (2011J &voodford (2011), among others, have
shown that the government spending multiplier is likely #8donsiderably larger in an economic
environment where monetary policy is unable to maintaimierest target due to a binding constraint
on policy rates which prevents it from lowering rates. Untltexse conditions, monetary policy will
accommodate a fiscal expansion. Similarly, using a two-tgunodel Bodenstein et al. (2010) show
that Home demand shocks (including to government spentkngl)to have larger effects on Foreign
domestic output, if the Foreign central bank is constraineatijusting domestic policy rates by the
ZLB.

Against this background, we also assess the extent to whigtding constraint on policy rates alters
our results on the international spillovers of fiscal poktycks. To do so, we posit that policy rates
are fixed, either in the Home country, or in both countriegi(anly later determined by the interest
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Figure 13: Effects of a government spending shock in the Hooomtry: the baseline US-EA trade
specification (blue lines with circles) is compared withafieations in which the policy rate is fixed
for 8 quarters in the Home country (red line with crosses)nobath countries (black lines with
diamonds). Notes: see figure 9.
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rate feedback rule). Figure 13 shows the results for twaradtese specifications relative to our
baseline case (blue lines with circles). In the first speaiion, we assume that Home policy rates are
fixed for 8 quarters (red lines with crosses). In the secoegifipation, rates are fixed for 8 quarters
in both countries (black lines with diamonds).

For the first specification, relative to our baseline, we atigerve a moderate increase in the effects
of a fiscal expansion on domestic output, and only a smalease in international output spillovers.
The effects of the constraint on the Home output responsdiraited here, because the reversal
already induces a sizeable output effect on impact, as imgulaabove. Importantly, with a reversal,
Home policy rates fall relative to steady state before thestraint on the policy rate ceases to bind.
We should stress that, if we did not posit spending revergagls= 0, the Home output response
would more than double.

In our specification with spending reversals, nonethelgsss-border effects are sizeable when the
constraint on policy rates affects both economies (seeBasienstein et al. 2010). The cross-border
effects are stronger here, because inflation dynamics wioyty that the Foreign policy rate and
hence the real interest rate rises during the first 8 quartéfith the constraint in place, instead,
foreign real rates decline, stimulating Foreign privatpenditure and hence Foreign output. Interna-
tional effects on Foreign output resulting from a Home figglansion are thus considerably larger
with a binding constraint on Foreign rates.

In conclusion, our analysis shows that standard theofetiodels imply cross-border effects of na-
tional fiscal policy via a financial channel, with long-teratas driving the level of private demand.
This channel encompasses the trade and interest rate ¢hamqhasized in the traditional literature
drawing on the Mundell-Fleming model. Importantly, howetkese channels cannot be treated as
independent of each other. Also, the analysis emaphsiaésvtiat ultimately matters for the trans-
mission of fiscal policy is the entire path of current and fatmix of monetary and fiscal policy.
Hence, the assessment of spillovers from short-run stismiuetrenchment measures cannot be dis-
joint from the dynamics of budget adjustment and monetaagtien markets expect to prevail in
response to them.

4 Lessons for cooperation

In the previous sections, we have provided time-serieseenid suggesting large spillovers of fiscal
policy measures on foreign economic activity, to an exteat standard business cycle models have
a hard time to match. Yet, both the econometric evidence andhodel analysis cast doubt on the
importance of the “trade channel” by which fiscal stimulu®ire country is meant to raise activity
abroad via external demand. Instead, the transmissioraapp® operate via a “financial channel”,
that is, through the impact of fiscal policy on the long-temalrinterest rate and, eventually, on
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inter-temporal (consumption/saving) decisions. A keyperty of this channel is that anticipation of
future policy measures, both monetary and real, are as quaséal for the level of current private
expenditures as current measures.

In this section, we further explore the working of a financiannel of transmission, and the case for
cooperation, in an environment in which large fiscal imbeémraise issues regarding the ability of
governments to sustain their budget policies.

To start with, we should re-iterate that evidence for nogligéle cross-border spillovers is an es-
sential pre-requisite for international policy cooperati Widespread beliefs that fiscal spillovers
are large arguably motivated repeated calls for coordihAseal expansions in the initial phase of
the crisis, with the objective to ensure a sufficiently highdl of global demand vis-a-vis a failing
economy. Our empirical evidence lends support to thesefseli

It is worth emphasizing that, when calibrated to match theetseries evidence for the US, our the-
oretical model also backs the notion that the impact of ecurséimulus measures is magnified by
expectations of systematic consolidation measures inuhed. In our sample (ending in 2007),
indeed, we detect a specific pattern of stimulus associaitbdanticipated spending reversals: gov-
ernment spending falls below trend a few quarters after @&ip®shock. An open issue is whether
and to what extent the same pattern fits the most recent expans response to the global financial
crisis. One may observe that, in the first phase of the cesigrgency fiscal measures were rarely
accompanied by a clear indication of the future budget ctie required to ensure a stable fiscal
outlook. Yet, itis hard to believe that private agents fhtie anticipate the need for budget corrections
via mix of spending cuts and tax increases at some point ifutiiee, see Corsetti et al. (2010b) for
further discussion.

Calls for cooperative stimulus have become less frequentn@ore selective and asymmetric as the
crisis evolved into a new stage, when, under the weight oatiteemulated public liabilities, market
and political pressures to correct the fiscal trajectorgrisified. Especially in Europe, starting in
2010, rising and volatile sovereign risk strengthened #sedor immediate consolidation at a time
when most economies were not on a sound recovery path, amgitshenarkets remained fragile.
Late calls for cooperative stimulus measures have thusdiessted towards surplus countries, point-
ing to the need for them to delay or reverse their consobdaplans, and use spare fiscal capacity
to counteract the negative impact on global demand of earigalidation measures by deficit coun-
tries. Not surprisingly, these calls have been met withngfrekepticism, backed by the following
counter-argument: with sharply rising sovereign risk adsein several countries, no government can
consider its public finances beyond doubt; market turmgitifies an exceptionally high degree of
fiscal conservatism.

One may thus ask whether the end of the stimulus phase gébatnarks the end of fiscal cooperation
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(at least in the policy discourse). In our view, a positivevaar would be premature. But a discussion
of fiscal coordination in the new phase of the policy respdostne crisis is meaningful only to
the extent that it incorporates sovereign risk, and esphgdia implications for the international
transmission mechanism via the financial channel. This isomising area of ongoing research,
which (at the time of the writing) is still not fully develogdeln what follows, we will provide some
insights relying extensively on related work of ours catraait with André Meier and Keith Kuester.

4.1 Sovereign risk and macroeconomic instability

A key step towards understanding macroeconomic dynamiesvibcal authorities lack credibility
and markets price sovereign default risk consists of reizogmthat rising interest rate spreads on
government borrowing spill over to the rest of the econoingt ts, the borrowing conditions in the
private sector deteriorate. There is substantive evidématesovereign and private sector spreads
move together, especially in countries that face fiscairstidot only such a pattern can be observed
for financial institutions (which are directly or indiregttxposed to sovereign default via the com-
position of their portfolios) and for small (nonfinancial)nfis that rely on local bank financing. It
can also be documented for large international corporatigith direct access to the bond markets,
which in principle should be able to insulate their financoanditions from the country-specific
problems. In Corsetti et al. (2011a) we show that these siyeirisk spillovers constitute a distinct
channel, that we dub the “sovereign-risk channel”, throwdiich fiscal policy may have profound
consequences for macroeconomic stability.

To appreciate how the sovereign risk channel works, contiegossibility that private credit spreads
rise with sovereign risk, because strained public finanggsyi a greater threat from taxation. In
Corsetti et al. (2011a), we formalize this idea by buildingtbe model suggested by Curdia and
Woodford (2009), which allows us to consider the sovereigk channel within a variant of the
canonical New Keynesian model. Specifically, for given ntanepolicy, aggregate demand falls
with an increase in sovereign risk as private borrowingsstrease.

As such, therefore, a sovereign risk channel tends to elateethe severity of recessions, especially
when these are large. To the extent that a slowdown in ecanaativity translates into a marked
deterioration of the budget deficits, rising borrowing edstr the public and the private sector will
magnify the negative consequences of any given fundamsintek for aggregate demand and eco-
nomic activity. On the upside, one could of course point bat under these circumstances budget
corrections are likely to be less contractionary. In otherds, the multiplier effects of spending cuts
are smaller, if these are associated with a reduction ofdhersign risk spread and thus in the private
borrowing costs.

However, according to our analysis, the overall respon$is¢al policy measures is very sensitive to
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the strength of the spillover effect from public to privafgesads and private expectations about the
prospective length of the recession. It turns out that, wiilicy rates at the zero lower bound, small
revisions in the anticipated duration of a recession, orlsthanges in the transmission of financial
turmoil from the bond markets to banks and ultimately to baers, may fundamentally alter the
government spending multiplier, possibly even turningigs.

Moreover, sovereign risk can become a severe source of e@mmomic instability. Suppose that
private expectations about the economy turn gloomier faresnon-fundamental) reason; firms and
households expect demand to fall. Holding interest ratesdfisuch expectations, in turn, imply
an upward revision of the projected government deficit, askeeeconomic activity leads to lower
tax revenue and primary surpluses. Investors thus imnedgiask for a higher risk premium on
public debt. Via the sovereign-risk channel, however, that of private borrowing rises as well. The
logic comes full circle as higher credit costs slow downatsti validating the initial adverse shift in
expectations.

In tranquil times, this scenario of a self-fulfilling crisien arguably be averted by the central bank.
The central bank can in fact stem the link between public aivd{e credit conditions through interest
rate cuts or other measures, preventing pessimistic eagi@ts from coming true. In crisis times,
however, monetary policy may become increasingly comsgi If the central bank does not have
sufficient room to manoeuvre, it cannot prevent expectatiniven downturns.

Regarding fiscal stabilization policies, we find that manyhef standard prescriptions of fiscal pol-
icy no longer apply in the presence of severe sovereign ffigk.instance, with policy rates at the
zero lower bound and a deteriorated fiscal outlook, annogncounter-cyclical fiscal policy may
be counterproductive, because anticipation of expansjdisxal policy raises the risk of macroe-
conomic instability. Ex ante, desirable effects of stinsuineasures are to be weighted against the
possibility of macroeconomic instability — unless the goweent is able to match the stimulus by
committing immediately and credibly to medium-term coigation measures, stemming sovereign
risk at its roots. On the other hand, announcing procyckpanding cuts motivated by keeping
sovereign risk under control may not be sufficient to prewestiability. The problem is especially
acute when the recession is expected to be long-lasting.

The analysis of the sovereign risk channel summarized abasso far being carried out in a closed
economy context only. One may expect that a full-fledged @@emomy version of the same frame-
work implies an even stronger role for financial factors itigvof cross-border spillovers. For in-
stance, in an open economy, equations (17) and (18) wouldigmmented by a term capturing the
extent to which sovereign risk premia drive private bormgvcosts. While this promising direction
of research is still unexplored, it may nonetheless be bgefliscuss some potential implications of
a sovereign risk channel for international policy coortimma
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4.2 Sovereign risk and international cooperation

In the context of the ongoing global recession, volatileeseign risk premia associated with imper-
fect credibility of fiscal policies have two relevant im@itons for international policy coordination.
First, countries currently paying very low rates on theinti®are wary that further stimulus may have
uncertain effects on the economy, as it may turn marketreemntis around very quickly. The threat
of rising spreads and hence macroeconomic instabilityfigstto some extent extremely conserva-
tive fiscal attitudes. But this in turn induces contractigniaias in the global economy. Second, all
economies are increasingly likely to be exposed to sizaddgative impulses, as market turmoil may
at times force governments to resort to emergency consiolidaeasures or, more importantly, result
in negative growth-debt spirals. Through internationall®gers, the risks of a global meltdown in
this context are extremely high.

There is large consensus on the need to restore policy digdib deficit countries as a first step
in achieving a sustained global recovery. At the same tilme stope for coordinated fiscal expan-
sions by surplus countries is quite limited, because of tmsiclerations above. In the most benign
scenario, deficit countries can rely on moderate stimulussmes abroad, while implementing fiscal
retrenchment and debt stabilization policies. Less lihiteowever, is the scope for coordinated mea-
sures preventing self-fulfilling crises. These are likairiclude liquidity provision, coupled with
some form of conditionality.

There are several reasons why cooperative agreementsaondtier are particularly difficult to reach.
For once, surplus countries may be extremely reluctantgag® on the ground that any help would
do nothing but reduce the incentives for deficit countriesdoect their imbalances. A widely held
view in this respect holds that even financial assistancelptargeted to stem off a self-fulfilling
run easily translates into a net transfer of resources ttodebuntries. On the other hand, deficit
countries emphasize that risk premia are strongly cogélatross borders. This correlation blurs the
relationship between painful domestic measures to staeldlebt and/or reform the economy and the
market assessment of default risk. As result, it may dismgeistrong domestic initiatives in deficit
countries.

Neither position has solid theoretical and empirical upderings. It stands to reason that, in a deep
crisis, sheltering countries from self-fulfilling runs, ihat the same time setting clear conditionality
to prevent waste of international resources, would enhamatleer than reduce, the economic and
political gains from budget and economic reforms in the defmuntries (see Corsetti et al. (2006),
Morris and Shin (2006) and Corsetti and Dedola (2011)). Byshme token, liquidity assistance is
likely to work only if matched by thorough budget correcaand sensible domestic policies. Both
groups can only gain from reducing the threat to world recpi®m widespread market instability
and expectations-driven downturn in the deficit countries.
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5 Conclusion

The case for fiscal coordination rests on evidence of sigmificross border macroeconomic effects
of fiscal measures. In this paper we have provided novel aeslen this matter, which is broadly
in line with widespread priors among policymakers. Focgsin the US as a base country, our VAR
estimates suggest that unexpected fiscal expansions hakgeampact on economic activity in the
UK and the euro area. These results are robust to alterndéwéfication approaches.

Yet, against the equally widespread view that the transarissperates via a trade (external demand)
channel, we find evidence that the transmission operategad, via a financial channel, which
determines the expenditure/saving allocation. We have/stibat a standard international business
cycle model lends support to this interpretation.

We thus provide a new perspective on fiscal spillovers wraghoitentially consequential for policy
coordination. A key role played by the financial channel ieplkhat the impact of short-run fiscal
measures on current expenditure crucially depends on &tjmets of fiscal and monetary adjustment
over the medium- and long-run. Long-term bond prices refleese expectations. It follows that
the assessment and design of cooperative policies shottthhofocus on short-term measures but
need to recognize the importance of providing forward guigeto markets. In fact, coordination on
systematic (policy or budget) rules may be at least as impbes coordination of specific measures
in response to shocks.

In light of these results, in the last part of the paper we haketched an analysis of international
spillovers and challenges to policy coordination in a crnt# imperfect credibility. In this context,
high sovereign risk premia put pressure on governments péeiment strong budget consolidation
measures. With markets pricing sovereign default, splt@ffects on private borrowing costs pro-
foundly alter the transmission mechanism. Not only do thegeumine many of the basic prescrip-
tions of stabilization policy derived from the standard raldhey also expose the economy to the
risk of downturns driven by self-fulfilling expectationsn this context, the case for international
policy cooperation as a necessary step to reduce the riskltdg deepening of the ongoing reces-
sion becomes even stronger, but so becomes, unfortuntaelgistrust between surplus and deficit
countries.
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