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Multilateral Economic
Cooperation and the International
Transmission of Fiscal Policy

Giancarlo Corsetti and Gernot J. Miller

7.1 Introduction

In response to the global financial crisis, fiscal policy has been inten-
sively used as a stabilization tool throughout the globe. In spite of aca-
demic contributions raising issues regarding the effectiveness of fiscal policy
(see, for instance, Cogan et al. 2010 or Uhlig 2010), there seems to be little
doubt among policymakers that multipliers are quite sizable. Even stronger
appears to be the belief, shared in policy circles, that fiscal policy measures
in a country are likely to have sizable international spillover effects. At least,
such a notion seems to have motivated calls for joint fiscal efforts in the con-
text of the global financial crisis, at first to provide global fiscal stimulus to
failing global demand, then for a moderation and delay of debt and deficit
consolidation measures, especially among large countries with spare fiscal
capacity.'
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1. “Our highest priority in Toronto must be to safeguard and strengthen the recovery. . . .
We worked exceptionally hard to restore growth; we cannot let it falter or lose strength
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Yet, to date, the evidence on the size of international spillovers arising
from fiscal measures taken at the national level is in short supply.2 Moreover,
quantitative exercises based on standard models typically predict that cross-
border effects are quite contained (see Cwik and Wieland 2011 and Corsetti,
Meier, and Miiller 2010). Against this background, this chapter pursues
two objectives. In the main body of the chapter, after briefly reviewing the
fiscal response to the crisis, we reconsider cross-border spillovers of fiscal
policy within a vector autoregression (VAR) framework, as well as within a
standard business cycle model. In a final section, we discuss the implications
of our analysis for policy cooperation in international context characterized
by high public debt and vulnerability to sovereign debt crises.

Our empirical analysis focuses on the United States as the base country
by virtue of their size and role in the world economy, as well as for rea-
sons of data availability. Building on time-series studies on the effects of
government spending shocks, we analyze the transmission of fiscal policy
innovations originating in the United States on economic activity abroad.
We estimate a VAR model on quarterly time-series data for the period
1980-2007. In light of the current debate on the identification of exog-
enous shocks to government spending in time-series models, we adopt two
different identification schemes. The first identification scheme, following
Blanchard and Perotti (2002), posits that government spending is predeter-
mined relative to the other variables in the VAR. The second scheme, which
follows Ramey (2011), identifies spending shocks by using forecast errors
computed on the basis of the Survey of Professional Forecasters.

Our main results—robust across identification schemes—are as follows.
Focusing on the euro area (EA) and the UK as trading partners, our esti-
mates suggest that an increase in US government spending by one percent of
US GDP raises output by about 0.5 percent in the EA and 1 percent in the
UK. These peak effects occur after about two years. In addition, we find that
the dollar depreciates strongly in real terms against the currencies of both
trading partners. Importantly, we also find the response of trade flows quite
moderate, such that it fails to provide a rationale for sizable output spillovers.

We therefore attempt to shed light on these findings from the perspective
of a standard two-country business cycle model. Each country is assumed

now. This means that we should reaffirm our unity of purpose to provide the policy support
necessary to keep economic growth strong” (US President Obama in a letter to the G20 meet-
ing in June 2010). On the occasion, the EU called for unity in retrenchment: “Even though the
timing, sequencing and scope of exit measures have to be tailored to conditions prevailing in
the individual G20 members, coordination between governments can help to take into account
possible spillover effects” (EU letter to G20).

2. In an early contribution, Canzoneri, Cumby, and Diba (2003) study the effects of US fiscal
expansions on selected European countries. Beetsma, Giuliodori, and Klaasen (2006) provide
estimates for spillover effects within Europe. More recently, Ivanova and Weber (2011) employ
anational accounts framework to assess likely spillover effects, while Hebous and Zimmermann
(2012) provide evidence on the basis of a narrative identification strategy.
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to specialize in the production of a specific set of intermediate goods that
are consumed by private households and the government. In the model,
while households act so as to maximize their welfare subject to constraints
on prices and wage setting, monetary and fiscal policy are characterized by
feedback rules. The specification of the monetary rule is a standard Taylor-
type rule. As regards fiscal policy, motivated by the results from our VAR
and previous work of ours (see Corsetti, Meier, and Miiller 2012a), we model
a budget rule allowing for a systematic response of taxes and government
spending to public debt. As a result, an exogenous, debt-financed increase
in government spending implies a spending reversal after some time; that
is, a decline of government spending below trend after the initial increase.

Using model simulations, we find that the model generates spillover effects
of government spending shocks on foreign output that align well with the
evidence, at least qualitatively, only when we allow for spending reversals (as
suggested by the empirical evidence). Only in this case, we find a deprecia-
tion of the real exchange rate and a gradual buildup of foreign activity, in
line with our VAR results.

We argue that this result bears an important general lesson, regarding the
importance of a “financial channel” in the international transmission mech-
anism. Specifically, the model economy emphasizes that, given the monetary
and fiscal feedback rules in place, an increase in domestic government spend-
ing triggers expectations of adjustment via future spending reversal and
reduced real interest rates in the medium run. Expectations of lower future
real rates reduce, all else equal, current long-term real rates in both coun-
tries. It is through this financial channel that expectations of future fiscal
and monetary policies impact on current private expenditure both in the
domestic economy and—transmitted via international asset prices—in the
foreign economy. The international repercussions of domestic fiscal policy
indeed mainly work via the response of consumption and saving decisions
to correlated interest rates.

In the final section of the chapter, we discuss the implications of our
findings—that is, the presence of large cross-border spillovers as well as
the importance of the financial channel—for policy cooperation. We do so
by refocusing on an international context dominated by the strong deterio-
ration of the fiscal outlook in developed countries documented in section
7.2. An environment of high public debt and vulnerability to fiscal crises, as
reflected by large and volatile risk premia charged on sovereign bonds, posits
formidable challenges to cooperation, but also magnifies the potential gains
from it. To discuss the many facets of these challenges and opportunities
properly, we argue that the conventional models underlying calls for coop-
eration (of the kind we use in the first sections of the chapter) need to be
amended. A key empirical fact to be accounted for is the strong correlation
of sovereign risk with private borrowing costs, which characterizes countries
in fiscal stress. In related work of ours, we indeed have developed a model
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encompassing what we called the “sovereign risk channel” in an otherwise
standard closed economy model, where sovereign risk deteriorates the
borrowing conditions of the private sector (Corsetti et al. 2013). Drawing
on this early analysis, we discuss likely implications of this channel in an
international context. While sovereign risk challenges visions of cooperation
exclusively focused on stimulus measures, we argue that the tangible threat
to global recovery created by it arguably lends strong support for coordi-
nated fiscal initiatives complemented by strong measures aiming at reduc-
ing vulnerability to self-fulfilling runs on debt. Such initiatives would need
to combine gradualism in budget correction by countries with some fiscal
space, with decisive and credible debt consolidation measures in countries
facing market pressures.

7.2 The Fiscal Response to the Crisis

In this section we briefly review the adjustment of fiscal policies during
and in the wake of the global financial crisis. While global in nature, the
crisis impacted countries and regions differently, possibly also as a result of
different policy responses. Figure 7.1 displays annual output growth for the
world economy, for a sample of advanced economies and a sample of emerg-
ing and developing economies (IMF classification).? The global financial
crisis which, according to the common narrative, started in 2007 in the US
subprime housing market, made itself felt in terms of economic activity
in 2008: output growth declined sharply and turned negative for the world
economy in 2009. In fact, output growth declined sharply in both country
groups under consideration and by a similar amount in terms of percent-
age points. Yet as output growth was lower in the advanced countries group
during the precrisis period, actual output declined substantially only in this
group.

The United States and the EA were among the regions hardest hit by
the crisis; this has dramatic implications for policymaking. Figure 7.2 illus-
trates this point by displaying measures of unemployment and the short-
term interest rates in both the EA and the United States for the period
from 2005 to 2011. Although the rise of unemployment masks dramatic
differences within the EA, the aggregate picture resembles the developments
in the United States rather closely (the increase is larger in the United States,
however). Monetary policy responded to the crisis by lowering interest rates,
quickly running into the zero lower bound problem, and by adopting uncon-
ventional measures (on the latter, see, e.g., Meier 2009). Yet the effectiveness
of these measures remains an issue of controversy to date (see, e.g., Del
Negro et al. [2010] for a positive assessment) and the significant uncertainty

3. According to the IMF classification, there are 34 countries within the advanced economies
group and 150 countries within the emerging and developing countries group.
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about the way they transmit to the economy has probably constrained cen-
tral banks in relying on such measures. Overall, the capacity of monetary
policy to stabilize the economy in the aftermath of the global financial crisis
has arguably been limited.

With the decline in activity, budget deficits soared as a result of revenue
losses, and increases of government spending with the objective of provid-
ing stimulus to the economy and support to the financial sector. In figure
7.3 we plot general government debt in 2010 as a percentage of GDP for a
sample of OECD (Organization for Economic Cooperation and Develop-
ment) countries. The figure highlights the sharp increase during the period
2007-2010, reflecting the cumulative effect of government budget deficits in
the years 2008, 2009, and 2010. While the recent rise in debt is dramatic, it
is not unprecedented. Taking a historical perspective, Reinhart and Rogoff
(2008) show that public finances frequently deteriorate on a similar scale in
the wake of a financial crisis—with an average increase in the debt-to-GDP
ratio of 80 percent in the three years following the crisis.

In order to take up the issue of coordinated policy actions, it is of particu-
lar interest to identify the discretionary component in the fiscal response to
the crisis, a task that in turn requires an estimate of the automatic adjust-
ment of the government budget. According to standard practice, we focus on
the cyclically adjusted government budget balances, defined as the govern-
ment budget balance that would prevail if output were at its natural level.
Based on OCED data, we compute a simple measure of the discretionary
fiscal response to the crisis: the decrease in the cyclically adjusted primary

Spain
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United States
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0 50 100 150
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Fig. 7.3 General government gross financial liabilities as of 2010 (percent of GDP)
Source: OECD.
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government budget balance (CAPB) in the years 2008, 2009, and 2010 rela-
tive to the precrisis level in 2007.# In principle, the sum of these changes
should account for deliberate policy measures taken on top of the automatic
budget adjustment to the economic downturn. It thus captures discretionary
stimulus measures such as temporary increases in government spending or
tax cuts, which have been traditionally considered instruments of stabiliza-
tion policy. They were also used during the crisis with a view to support eco-
nomic activity. The most widely discussed measures include the American
Recovery and Reinvestment Act, legislated in January 2009, and the Euro-
pean Economic Recovery Plan, introduced in the EU in November 2008.

In addition to these “conventional” discretionary fiscal measures, sev-
eral governments provided substantial support to the financial sector. Such
measures included lending and recapitalization operations, as well as asset
purchases at market prices. To the extent that these transactions do not nec-
essarily involve capital losses, they raise gross debt, but not net debt. To geta
sense of the magnitudes of these “unconventional” discretionary fiscal mea-
sures, we thus compute the difference between the increase in gross and net
debt. Figure 7.4 provides a graphical representation of the cumulative CAPB
decrease and the difference in the increase between gross and net government
debt for a sample of OECD countries. It also shows the remaining increase
in gross debt, which is unaccounted for by our measures for discretionary
fiscal policy. It provides a measure for the automatic deterioration of public
finances during the crisis (which, in turn, captures the decline in revenues,
lower output growth, and possibly higher interest rates). According to this
breakdown, there is substantial cross-country variation in the fiscal response
to the crisis.’

The measure of the conventional discretionary fiscal response to the cri-
sis introduced earlier is admittedly crude. In some dimensions, it is likely
to overstate the role of discretion. For instance, the budget balances of
numerous countries took a beating beyond what can be accounted for by
the decline in economic activity, because of the extraordinary declines in
tax revenues driven by falling asset prices and financial sector profits (see,
e.g., Horton, Kumar, and Mauro 2009). In this respect, the OECD’s mea-
sure of the cyclically adjusted primary balance is likely to pick up an excep-

4. See Girouard and André (2005). The data are constructed on the basis of a disaggregated
approach, computing the response of different budget items to the cycle. The approach distin-
guishes four sources of tax revenues: personal income taxes, social security contributions, cor-
porate income, and indirect taxes. In addition, the estimates take into account unemployment-
related transfers. For all five categories, the output elasticity is decomposed into (a) the tax-base
elasticity of a particular revenue/expenditure type, and (b) the output elasticity of the tax/
expenditure base in question. These components are quantified on the basis of different estima-
tion strategies and combined to compute the output semielasticity of the budget.

5. Benetrix and Lane (2010) also document substantial heterogeneity in fiscal outcomes in a
systematic cross-country analysis of the fiscal stance during the crisis. In particular, they find
that differences cannot be fully explained by differences in the GDP performance.
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tional decline in the government budget balance, which is not entirely due
to discretionary policy action. Nevertheless, our measure should provide
some idea of the importance of various fiscal measures for the increase of
government-debt levels.

Indeed, a similar picture emerges from International Monetary Fund
(IMF) estimates of the size of narrowly defined discretionary stimulus mea-
sures, reproduced in the left panel of table 7.1. These estimates are based on
an in-depth analysis of national budget documents and medium-term fiscal
plans in selected countries. Again, the concerted effort around the globe to
provide support to economic activity through discretionary fiscal measures
is apparent from the table, despite sizable differences across countries. The
right panel of table 7.1 reproduces estimates of the support to the financial
sector. While sizable, these measures have not necessarily been recorded in
the budget.

In spite of the difficulties in estimating automatic and discretionary mea-
sures, there is a sense in which a sizable fiscal response to the crisis has been
deliberate in most advanced countries. Facing rapidly falling output, gov-
ernments have been intentionally refraining from undertaking any action
to compensate for the automatic increase in their budget deficit in response
to the fall in economic activity and asset prices. On the contrary, they have
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Table 7.1 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 -
Germany 1.7 2.2 1.7 10.8
Russia 4.5 5.3 4.7
Saudi Arabia 5.4 4.2 1.6 ...
Spain 7.1
UK 1.6 0.0 0.0 7.1
UsS 1.8 2.9 1.7 5.2

Sources: International Monetary Fund (2010, 2011).

Notes: Numbers are percent of GDP. Discretionary fiscal tightening not shown. “. . .” indi-
cates that there are no observations.

resorted to discretionary expansionary measures, and provided generous
(contingent) support to the financial sector. Public debt, risen markedly over
the period 2007-2010, is likely to persist at the new high level for many years,
as far as advanced economies are concerned (see figure 7.5).

The large fiscal expansion in the first years of the crisis occurred among
calls for coordinated stimulus, consistent with the notion of strong cross-
border spillovers from fiscal policy. Whether or not global stimulus was truly
cooperative—that is, to what extent national policymakers actually inter-
nalize international spillovers resulting from their measures—is difficult to
say. Nonetheless, it would be a mistake not to recognize the coordinated
convergence onto a policy model overruling prescriptions of budget auster-
ity often followed in previous crisis episodes at the national or regional level.
More or less explicitly, governments have recognized the mutual benefits
from sustaining aggregate demand at the national and global levels, and also
from engineering a massive transfer of risk from the private to the public
sector balance sheet.

Traditional arguments feeding skepticism on coordinated actions fall into
three categories, questioning feasibility, sustainability, and size of spillovers
in turn. First, coordination is not viable because decision and implementa-
tion lags cause coordinated measures to be taken at inappropriate times.
Second, the international community does not have effective instruments
to ensure that coordinated measures are diligently adopted by the national
governments. Third, empirical and theoretical work cast doubts on the size
of international spillovers. More specifically, once governments keep their
house in order—that is, they implement optimal stabilization policy from
an inward-looking perspective—the gains from further refinement of these
policies (internalizing cross-border spillovers) are minuscule. The interna-
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tional community thus has much more to benefit from disciplined stabili-
zation policy at the national level (see Corsetti, Dedola, and Leduc 2010,
among others).

Of these three open issues regarding coordinated policy, the third one has
perhaps dominated the recent debate. It is also implicit in concerns expressed
by observers raising doubts on the rationale of providing fiscal stimulus in
the first place (see Barro 2009 and Cogan et al. 2010, among others), even
at the national level. In what follows, we take up the same question but with
a distinct focus on cross-border spillovers, partly because this is where the
disagreement in both policy and academic circles is most apparent, and
partly because the answer to this question appears to be a fundamental
prerequisite for any further analysis of policy coordination.

7.3 Cross-Border Effects of Fiscal Expansion

We draw on two distinct approaches to formally assess the importance of
cross-border effects of fiscal policy. In both instances we explore the domes-
tic and international repercussions of an exogenous change in government

2016
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spending. This experiment is informative in identifying the specific transmis-
sion channels through which fiscal policy measures impact on the (global)
economy. In the first part, we rely on an estimated vector autoregression
(VAR) model to establish time-series evidence on the basis of a minimum
set of a priori assumptions. In the second part, we try to shed light on this
evidence using a standard business cycle model.

7.3.1 Time-Series Evidence

As a case study, our empirical analysis focuses on the international reper-
cussions in both the euro area (EA) and the UK, of an exogenous change in
government spending in the United States. As explained later, focusing on
the United States as the base country allows us to compare results from con-
ceptually distinct identification schemes (see also our discussion in Corsetti,
Meier, and Miiller 2012a). In addition, we shed light on spillovers from the
largest economy in the world, onto economies that differ substantially in
their relative size. In our study, we are specifically interested in studying the
cross-border effects of a US spending expansion on economic activity in the
EA and the UK, as well as on the US bilateral trade with these economies.

Identification and Specification

During the last decade, a large number of studies have attempted to char-
acterize the fiscal transmission mechanism using VAR models, mainly in a
closed economy context. Following Blanchard and Perotti (2002), many
of these studies identify fiscal shocks (as opposed to systematic policy
responses to economic conditions), assuming that government spending is
predetermined relative to the other macro variables included in the VAR.®
This assumption appears plausible to the extent that government spending
does not include transfers, which vary automatically with the cycle, and that
decision lags prevent policymakers from responding instantaneously to the
state of the economy.

Yet this approach to the identification of government spending innova-
tions is subject to the criticism that changes in government spending, while
unrelated to the state of the economy, may be partly anticipated by economic
agents—a point that has been forcefully made by Ramey (2011), among
others. In an alternative approach developed by this author, government
spending shocks are identified with forecast errors made by professional
forecasters. The series of these errors is then included as an additional vari-
able in the VAR model and is ordered first.” Its dynamic effects are then com-
puted on the basis of impulse response functions implied by a recursively
estimated VAR model.

6. Under this assumption, innovations to government spending represent exogenous innova-
tions in a recursively estimated VAR model, with government spending ordered first.

7. Specifically, Ramey computes the forecast error of quarterly government spending growth
on the basis of the survey of professional forecasters maintained at the Philadelphia Fed.
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In the following, we report results obtained under both identification
schemes. We estimate variants of a VAR model on quarterly time series for
the period 1980:1 to 2007:4; that is, we do not consider the crisis period. Our
VAR model includes four US time series: government spending and output
(in logs and real terms), a measure of long-term real interest rates (quarterly
percentage points), and public debt (scaled by quarterly GDP). To analyze
the effects of US spending shocks for either the EA or the UK, we include
the bilateral real exchange rate and, in order to economize on the degrees of
freedom, we rotate, as the last variable, bilateral exports, bilateral imports,
the bilateral trade balance, and foreign output, in turn. The VAR model also
includes a constant and a linear time trend.

The Transmission of Spending Shocks in the US Economy

The transmission of US spending shocks in the US economy are displayed
in Figure 7.6: the left column (“VAR innovations”) refers to the Blanchard-
Perotti identification scheme, the right column (“Forecast errors”) to the
alternative identification scheme due to Ramey (2011).3 In either column,
the size of the shock is normalized so that government spending increases
by 1 percent of GDP on impact.

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

A comparison of the graphs in the two columns shows that, while the
responses are quantitatively different, their pattern is remarkably similar
overall.” Government spending, displayed in the first row, rises on impact,
but its increase is not persistent. Under both identification schemes, spend-
ing actually tends to undershoot its long-run trend—this happens some-
what earlier under the identification scheme based on forecast errors (see
Corsetti, Meier, and Miiller 2012a). The response of output is positive on
impact in both cases. However, while output displays a hump-shaped adjust-
ment path under the identification scheme based on VAR innovations, its
response is more short-lived when we use forecast errors to identify shocks.
Regarding long-term real interest rates, we find a decline in the medium

8. In this figure we show results pertaining to US variables obtained from a VAR model that
also includes the US-EA exchange rate and EA output. We discuss results for these variables
later.

9. Ramey (2011) stresses a number of differences, notably in the responses of consump-
tion and the real wage. We do not include these variables in our model. Corsetti, Meier, and
Miiller (2012a) provide a more detailed discussion of similarities and differences across both
identification schemes.
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term following the shock. Finally, public debt rises strongly under both
identification schemes, although the response is barely significant under the
forecast-error approach.

While output multipliers are nonnegative, it is worth noting here that
the effects are moderate and short-lived. Hence, they are not suited to
strengthen the case for extensive fiscal stimulus measures. Yet this evidence
reflects merely the average effect of fiscal policy for a sample in which the
economy arguably operated close to full employment and financial markets
were functioning reasonably well. The effectiveness of fiscal policy, in con-
trast, may be quite different under other circumstances. Elsewhere, indeed,
we have shown that average linear estimates may hide strong differences
across economic environments (see Corsetti, Meier, and Miiller 2012b).

External and Cross-Border Effects

In figure 7.7 we turn to our analysis of the external effects of US govern-
ment spending. As already mentioned, we compute the impulse responses in
the figure, by rotating the bilateral variables, one at a time, as the last variable
in the VAR model—with the exception of the real exchange rate, which is
always included. The trade variables pertain to bilateral US variables and
are measured in percent of US trend output. Output in the EA and the UK
is instead measured in percentage deviation from trend.

The first row in the figure shows the response of the bilateral real exchange
rate, which depreciates sharply and substantially, along a hump-shaped
adjustment path. Although puzzling in light of the received wisdom, similar
results have been documented for the US real effective exchange rate by Kim
and Roubini (2008) and several subsequent studies.

The second and third rows display the dynamics of US exports and
imports, respectively. Exports hardly move on impact, and start to improve
over time. Overall, the increase is moderate, reaching a peak of about 0.15
and 0.05 percent of US trend output for the EA and UK as trading part-
ners, respectively. Import responses differ somewhat across identification
schemes, but movements in this variable are quite contained and barely
significant. As a result, the US trade balance, especially against the EA,
moves quickly into surplus after the first couple of quarters, as shown in the
fourth row of the figure. This finding is in line with earlier studies providing
evidence at odds with the notion of “twin deficits” (see Kim and Roubini
[2008], but also Corsetti and Miiller [2006] and Monacelli and Perotti [2010]
for different findings on the basis of alternative specifications and different
samples). Finally, the bottom row of figure 7.7 displays the response of
output in the EA and the UK. The point estimate indicates a gradual, but
sizable buildup, reaching at least 0.5 and 1 percent of EA and UK output,
respectively. The response, however, is only marginally significant.

Results are similar both across identification schemes and across coun-
tries (EA or UK). At the country level, however, there are a few notable
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Fig. 7.7 Effects of US government spending shock on bilateral trade with EA and
UK and on EA and UK output

Notes: See figure 7.6. Except for EA and UK output (measured in percentage deviation from
trend), variables pertain to the United States and are measured in bilateral terms in percent of

US trend output.

differences. The responses of exports and imports, as well as of the trade bal-
ance, are smaller in the UK case (although the response of US imports from
the UK is positive on impact). The UK output, in contrast, responds more
strongly to the increase in US government spending, although its adjustment
pattern is quite similar to that of EA output.

Overall, the external effects of US spending shocks appear to be nonnegli-
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gible. Empirical findings of substantial cross-border effects are not unusual.
For instance, Beetsma and Giuliodori (2011) estimate sizable cross-border
effects of fiscal policy within Europe: in response to an exogenous increase
in government spending in either France, Germany, Italy, Spain, or the UK,
the rest-of-EU output increases by about 0.35 percent, after three years.'°

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

As a way to verify the robustness of our results, we thus consider an
alternative VAR model and include US government spending in relative
terms; that is, US spending relative to either UK or EA government spend-
ing. Figure 7.8 shows results for the key variables of interest, again for both
identification schemes discussed before. The dashed lines report the point
estimates together with 90 percent confidence bounds (gray area); solid
lines, in contrast, show the point estimates for the baseline case. Results
are quite similar to our baseline specification, especially for the forecast-
error specification. Cross-border effects are slightly muted, however, for the
Blanchard-Perotti specification. Incidentally, in the latter case, the puzzling
depreciation of the real exchange rate vis-a-vis the UK disappears over the
medium run.

In summary, the time-series evidence, subject to a number of important
caveats common to time-series studies on the fiscal transmission mecha-
nism, lends some support to the notion that fiscal policy has consequential
spillovers across borders, a view often voiced in policy circles. According to
our point estimates, a US spending expansion of 1 percent of US output
can raise GDP in the UK up to a full percentage point of UK output. This
result is particularly remarkable, given that the impact of the US expansion
on US output is contained to start with. However, contrary to the wide-
spread view in policy circles, the transmission mechanism does not appear
to work through an international trade channel. US imports from the EA
hardly move in response to a US spending shock; imports from the UK only
respond on impact. US exports actually rise over time, after a deterioration
on impact of exports to the UK. In the next section, we will resort to theory
in order to shed light on the underlying transmission channels.

10. In an early VAR analysis, Canzoneri, Cumby, and Diba (2003), employing a variant of the
Blanchard-Perotti identification scheme, also find a delayed but sizable increase in French, Ital-
ian, and British output in response to US fiscal expansions. Beetsma, Giuliodori, and Klaasen
(2006) combine a VAR model with an estimated trade equation for European countries, and
find sizable output spillovers from shocks to German and French government spending.
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7.3.2 A Quantitative Business Cycle Model

To gain insight on the international transmission of fiscal policy, we
resort to a two-country business cycle model. Since our goal is to provide a
close-up analysis of transmission, we abstract from a number of economic
features, which are not essential for our argument. In particular, we use a
simplified version of the model in Corsetti, Meier, and Miiller (2012a), as
we abstract from investment demand and capital accumulation. As the basic
features of the model are standard, we will keep the model outline brief.
Instead, we will highlight those equilibrium relationships that are pivotal
to the international transmission mechanism. We will also discuss to what
extent and under which assumptions the predictions of the model are quali-
tatively in line with the VAR evidence (including the evidence of a limited
role for the trade channel conventionally defined). Quantitatively, however,
we will show that the spillover effects in the model turn out to be smaller
than in the empirical analysis.

Model Outline

The model we employ has become a standard workhorse in macro-
economics, providing the theoretical core to large policy models adopted by
policy institutions. The model economy includes two countries, referred to
as H (Home) and F (Foreign), each producing a variety of country-specific
intermediate goods, with the number of intermediate good producers nor-
malized to unity. A fraction #z of firms is located in Home, and the remain-
ing firms (n, 1] are located in Foreign. Analogously, Home accounts for a
fraction n € [0, 1] of the global population. Intermediate goods are traded
across borders, while final goods, which are bundles of intermediate goods,
are not. Households supply labor services only within the country where
they reside, but trade a complete set of state-contingent assets internation-
ally. The model allows for nominal rigidities. Prices of intermediate goods
are sticky in producer-currency terms. Likewise, wages are also adjusted
infrequently. In the following, we focus our exposition on Home. When
necessary, we refer to foreign variables by means of an asterisk.

Households and Firms. Households supply differentiated labor services.
Within each country, they are indexed according to labor types on the unit
interval as in Erceg, Henderson, and Levin (2000). Households engage in
monopolistic competition, but their ability to set wages is restricted: in each
period only an exogenously determined fraction (1 -&w) of households may
adjust their wage. Differentiated labor services H, (),€[0,1] are bundled into
aggregate labor services according to the following technology

vl(v—
(1) H, :(J(jHl(h)(vfl)/vdhj ( 1).
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Letting W (h) denote the wage rate for labor services of type /, the unit
cost of domestic labor services (i.e., the aggregate wage index) is given by

®) w=( e an)

Optimal bundling of differentiated labor services implies the demand
function

() H (h)=[%]_vﬂ,.

t
Households consume a bundle of intermediate goods, which are assembled
in order to minimize expenditures given a specific aggregation technology.
Let 4, and B, denote bundles of domestically produced and imported inter-
mediate goods, respectively; the consumption bundle is defined as follows

(4) Cl = |:(1— (1 — n)w)llrr Al(tr—l)/ir + ((1 _ 7’!)(.0)1/“ Bl(g,l)/o j|(r/(1—o-) ’

ol/(l-0)
(5) Cl* =|:(nw)l/n' (A’*)(o'fl)/rr +(1_nw)1/0' (Bl* )(01)/(ri| ,

where 6 measures the terms of trade elasticity of the relative demand for
domestically produced goods, and € [0, 1] provides a measure for home
bias.!!

The bundles of domestically produced and imported intermediate goods,
in turn, are defined as follows

e/(e-1)

Y or e s LY et e o
6) 4= H g a8 = [?J J B

e/(e-1)

where A4,(j) and B/(j) denote intermediate goods produced in H and F,
respectively, and € measures the elasticity of substitution between interme-
diate goods produced within the same country.

Letting P(j) denote the price of an intermediate good expressed in domes-
tic currency and E, the nominal exchange rate (the price of domestic cur-
rency in terms of foreign currency) we assume that the law of one price holds,
so that P*(j) = E,P(}). Price indices are given by

11. This specification follows Sutherland (2005) and De Paoli (2009). With o = 1, there is no
home bias: if the relative price of foreign and domestic goods is unity, the fraction of domes-
tically produced goods that ends up in the consumption bundle is equal to n, while imports
account for a share of 1 — n. Importantly, consumption goods are identical across countries
in this case. A lower value of ® implies that the fraction of domestically produced goods in
consumption goods exceeds the share of domestic production in the world economy. If @ =0,
there is no trade in goods across countries.



276 Giancarlo Corsetti and Gernot J. Miiller

l . 1/(1-¢) 1 | 1/(1-¢)
_| 2 ~l-g 7. _ - 7.

(7) PA,—[nJOP,m dj} ,PB,—{—I_nLP,(J) d/} :
l-o I-o l(l=o)
®) P =[(=(1=me) Py +(1-m) Py |,

©) Pr= [nw(P,:)” F(1=ne) (P T'(”),

and Q, = PE, /| P* measures the real exchange rate.
Given the previous definitions and results, we can write the household’s
utility functional as follows

B

oo \ HHS (h)l+tp
(10) EZB (lncﬁxh) L. ]
where f3 is the discount factor, ¥ is a constant determining labor supply in
steady state, and ¢ is the inverse of the Frisch elasticity of labor supply.

We assume that households trade a complete set of state-contingent secu-
rities.!? Let Z,,, (/) denote the payoffin units of currency H in period ¢ + 1 of
the portfolio held by household / at the end of period 7. With p, ., denoting
the stochastic discount factor, the budget constraint of the household is
given by

(11) W.(h)H (h)+ R K, (h)+Y, =T = P(C,(h)+ X (h))
= E1 {pr,r+lEr+l (h)}_E/ (h))

where 7] and Y, denote lump-sum taxes and profits of intermediate good
firms, respectively. Both are levied/distributed equally across households.

Under complete financial markets, households fully insure against the
idiosyncratic income risk that results from their limited ability to adjust
wages in each period. Households are, therefore, homogeneous with respect
to consumption and asset holdings. By contrast, households are heteroge-
neous with respect to labor supply as a result of infrequent wage adjust-
ments. Given the household’s marginal utility of nominal income, A, a
household that is allowed to reoptimize its wage sets W,(h) to meet the fol-
lowing objective

1) maxE T8, )| A A, 07,0 e |
5=0 I+¢

subject to the demand for its labor service (3).
Producers of differentiated intermediate goods engage in monopolistic

12. Assuming alternatively incomplete international financial markets, allowing for trade
in noncontingent debt only, has little bearing on our results. Results are available on request.
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competition. The production function is given by Y(j) = H/(j), where H ()
denotes domestic labor services employed by firm j € [0, n ] in period . We
assume that prices are set in the currency of the producer and that price
setting is constrained exogenously a la Calvo, so that in each period only a
fraction of intermediate good producers (1 —&,) may adjust its price. When
firm j has the opportunity, it sets IN’l (/) to maximize the expected discounted
value of net profits:

o el+s YD, . B
(13) maXEtzpp+M(J)[Pt(j)_VV;+x:|
5s=0

1+s

subject to demand Y,” ().

Fiscal and Monetary Policy. Government consumption is financed either
through lump-sum taxes, 7, or through the issuance of nominal debt, D,
denominated in domestic currency. The period budget constraint of the
government reads as follows

D, t+1

(14) Ty T =D+,
where (1 + 7)) is the gross return on a one-period nominally risk-free bond,
which is equal to 1/Ep, ,,,; G, denotes government spending which, under
the baseline scenario, is a bundle isomorphic to private consumption, except
that it falls only on domestically produced goods—reflecting the observa-
tion that the import content in government spending is considerably lower
than in private spending (e.g., Corsetti and Miiller 2006).

Define D, = D,/P_, as a measure for real beginning-of-period debt, and
T, = T,/ P, as taxes in real terms. Letting variables without time subscript
refer to steady-state values, we specify the following feedback rules

(15) G, =(1-p)G+pG,_, =YDy, +€,Ty, =0, Dy,

where €, represents an exogenous i.i.d. shock to government spending. The
y-parameters, which we posit to be nonnegative throughout, capture a sys-
tematic feedback of public debt on government spending (negative) and
taxes (positive). We assume that either parameter is sufficiently large to
ensure the nonexplosiveness of public debt. For instance, if y, = 0 we posit
that taxes are raised sufficiently strongly in response to higher outstand-
ing debt. Note, however, that vy, = 0 implies Ricardian equivalence, so the
specific time path of taxes, for a given time path of government spending,
is irrelevant for the real allocation in the economy. This assumption is fre-
quently made in analyses of fiscal transmission; by relaxing the assumption
and allowing for a feedback channel from debt to government spending,
we allow for richer and arguably more plausible dynamics of government
spending (see also Corsetti, Meier, and Miiller 2012a).
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Finally, turning to monetary policy, we assume flexible exchange rates and
specify policymaking by means of a forward-looking interest rate feedback
rule:

(16) In(1+i) =yl .,

where I1,, = P,,/P,, , measures domestic (producer price) inflation.

Equilibrium. To carry out our analysis, we consider a linear approximation
of the model’s equilibrium conditions around a deterministic steady state in
which government debt and inflation are zero and trade is balanced. Before
turning to simulation results, it is useful to focus first on the equilibrium
conditions, which play a critical role in shaping the international transmis-
sion mechanism. Regarding notation, for each variable we will use lower-
case letters to denote deviations from steady state. Private expenditure is
governed by the Euler equation, which, solving forward and assuming a
stationary economy, implies

(17) 6= lZ(in T Ttk )’

Y k:OT’
where ©t, measures Consumer Price Index (CPI) inflation. Equilibrium con-
dition (17) ties the current level of consumption demand (in terms of devia-
tions from steady state) to the entire path of expected future short-term
real interest rates, rr,. By the expectations hypothesis, in turn, the latter is
equivalent to the real rate of return on a bond of infinite duration (see, e.g.,
Woodford 2003, 244), or the long-term real interest rate for short.

As stressed in Corsetti, Meier, and Miiller (2012a), movements in long-
term interest rates are at the heart of the transmission mechanism through
which fiscal and monetary policy influence aggregate demand. An obvious
consideration is that long-term rates reflect more than the contemporaneous
stance of these policies, as they heavily depend on expectations about the
future policy course. They “telescope,” so to speak, anticipated future policy
changes into today’s financial conditions. By way of example, if households
come to expect tight fiscal policy over the medium run, they anticipate cor-
respondingly lower future policy rates. All else equal, these translate into
an upfront drop in long-term rates, boosting current consumption. The
opposite is true if households anticipate a combination of loose fiscal and
tight monetary policy to prevail in the future. This— essentially financial —
transmission channel substantiates the classical claim that, while current
fiscal retrenchment can be expected to be contractionary, anticipations of
future cuts are actually expansionary in the short run.

Moreover, it is easy to show that the exchange-rate appreciation depends
linearly on the Home-to-Foreign differential in long-term real interest rate:
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this simply follows from combining Euler equations for bonds traded in
domestic and foreign currency, and solving forward. In equilibrium, the
price for Home consumption rises relative to Foreign consumption—the
exchange rate strengthens in real terms—whenever long-term rates at home
exceed those abroad (see Corsetti, Meier, and Miiller 2012a).

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

(18) up :i[ _EI’ITHI :it _((1_(l_n)w)thTA,t+1
=(1-(I-nw)i, - Emw,, )+(1-nol - Em, ).

+(1- n)u)E,'n'Bm)

The first equivalence follows from the fact that Home inflation has a
domestic and an imported-goods-prices component, which is in turn driven
by movements in the exchange rate. The second equivalence is a by-product
of uncovered interest parity, stating that Home nominal rates are approxi-
mately identical (up to first order) to Foreign nominal rates, plus the expected
rate of currency depreciation.

The previous expression shows that (under uncovered interest parity and
the law of one price for intermediate goods traded internationally) short-
term real interest rates are a weighted average of the difference between
policy rates and domestic inflation, in the Home and the Foreign country.
This relationship highlights that monetary and fiscal policy in one country
affect the short-term real interest rate in the other country. The relative
weight of foreign policy on domestic rates is determined by (1 — n)®, which
reflects the average import share in consumption and thus the openness of
the economy.?

In summary, the long-term rate, in turn a function of current and antici-
pated future short rates, drives the response of the private sector demand
to temporary (fiscal) shocks. The equilibrium relationships (17) and (18)
constitute a financial channel through which both domestic and foreign,
current and expected future monetary and fiscal policy impact on the long-
term real interest rate. It affects both the domestic and external components
of demand—interest and exchange rates interact in equilibrium, depending,
among other parameters, on intratemporal and intertemporal elasticities of
substitution.

Calibration

In order to solve the model numerically, we assign the following parameter
values. A period in the model corresponds to one quarter. Accordingly, we
set B = 0.99. For the Frisch elasticity of labor supply we assume a value of

13. By virtue of the forward-looking nature of the consumption decision, the fact that both
the uncovered interest parity and the law of one price may fail in the short run is not a funda-
mental objection to this transmission channel. What ultimately matters is whether both laws
hold in the medium- and long-run.
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one-third by setting ¢ = 3; see Domeij and Flodén (2006) for recent evidence.
Given these assumptions, we set ¥ to ensure that agents spend on average
one-third of their time endowment working. The trade price elasticity ¢
is set equal to 0.5 in the baseline scenario, a value well within the (admit-
tedly wide) range considered in the recent macroeconomic literature; see
Corsetti, Dedola, and Leduc (2008) for further discussion. Regarding v, the
coefficient of relative risk aversion, we assume a value of 0.26, in line with
the estimates of Amato and Laubach (2003), but somewhat higher than
the estimates by Rotemberg and Woodford (1997). This implies, neverthe-
less, a fairly high value for the intertemporal elasticity of substitution (IES)
of private expenditure, as we do not model private investment explicitly.
Nominal rigidities play a key role in the transmission of government spend-
ing shocks. We assume that &, = 0.66, implying an average price duration
of three quarters—within the range of values discussed, for example, by
Nakamura and Steinsson (2008). Regarding wage rigidities we set &, = 0.75
so that the average wage duration is four quarters. For monetary policy we
assume ¢, = 1.5.

The steady-state output share of government spending is assumed to
be 20 percent. The parameter p is set to 0.9, capturing the persistence of
government spending deviations from trends documented by many VAR
studies on US data. In our baseline scenario we set Y=y, = 0.02, implying
a systematic feedback from higher public debt to government spending and
taxes. These parameter values not only ensure debt-stabilizing fiscal policy
over time, but also assign some role to spending restraint. Specifically, an
initial increase in government spending would be followed after some time
by a fall in spending below trend, in line with the VAR evidence.'*

Finally, we consider two distinct trade scenarios that are meant to capture
bilateral trade relationships between the United States and either the EA or
the UK, respectively. In the first one, the Foreign economy is only slightly
smaller than the Home economy: we set n = 0.57. Alternatively, we set n =
0.85. In both cases, we set m to target the import share of the foreign coun-
try—that is, 19 and 28 percent, respectively (this implies an import share
in Home of 14 and 4 percent, respectively). Note that, under these assump-
tions, spillovers will tend to be relatively large. An alternative approach
would be to set the import share in Home so as to account for EA and UK
imports in the United States (about 2 and 1 percent, respectively). Under this

14. Using annual observations to estimate spending and tax rules, Gali and Perotti (2003)
report estimates for the coefficient on debt ranging from —0.04 to 0.03 for government spend-
ing, and from 0 to 0.05 for taxes, in a panel of OECD members (no breakdown by country
provided). For the United States, Bohn (1998) reports estimates for the response of the surplus
to debt in a range from 0.02 to 0.05. To see that our parameter choice ensures the solvency of
the government, that is, that fiscal policy is “passive” in the sense of Leeper (1991), consider a
linear approximation of the equilibrium conditions around the steady state: abstracting from
autocorrelation of government spending and assuming an “active monetary policy,” debt sta-
bility holdsif 1 —y,<p.
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approach, spillover effects would be virtually zero—although this possibly
understates the actual effect, as spillovers from the United States to the EA
or the UK are likely to be transmitted also through third countries. However,
in the following we will show that, for either set of assumptions, the model
will not be able to match the size of the cross-border output effects estimated
in our previous VAR analysis.

Simulation Results

Figure 7.9 shows results for the baseline specifications, displaying the
impulse responses of selected variables to an exogenous increase in gov-
ernment spending in Home. Time is measured on the horizontal axis in
quarters. The responses of quantities are measured in percent of domestic
output—with the exception of foreign output, which is measured in percent

Government spending Public debt Output
6

0 10 20 30 0 10 20 30

Consumption Real exchange rate Exports
0.6 0.1

0.05

-0.05

0 10 20

Imports Trade balance
0.15 0.02

-0.02
-0.04

-0.06 .
0 10 20 30 0 10 20 30 0 10 20 30

—o—EA trade UK trade

Fig.7.9 Effects of government spending shock in Home
Notes: Baseline scenario (for given country size 1, @ is set to target import share of EA [19 per-
cent] and UK [28 percent], see lines with white circles and lines with black dots, respectively).

All variables pertain to Home (United States) and are measured in output units, except for
“Output™. The real exchange rate is measured in percentage deviations from steady state.
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of foreign output. The real exchange rate is measured in percentage devia-
tions from steady state. The lines with circles reflect results for the US-EA
trade specification (# = 0.57 and an import share in Foreign of 19 percent).
Lines with crosses reflect results for the US-UK trade specification (rn = 0.85
and an import share in Foreign of 28 percent).

Government spending increases initially because of the shock, but then
tends to undershoot its long-run (steady-steady) state level appreciably
between ten and thirty quarters from the shock—the budget adjustment
rule brings about a “spending reversal.” In response to the shock there is a
sizable, hump-shaped buildup of Home public debt. Home output increases
sizably, with an impact response above unity. Home consumption, instead,
shows a hump-shaped increase with a peak response of about 0.3 percent
of output, after § quarters.

The real exchange rate depreciates on impact and stays below steady-
state level for an extended period. Quantitatively, however, this response
is contained relative to the VAR results. Home exports improve slightly in
response to the innovation, but then move gradually into negative territory.
Quantitatively, the responses are also quite moderate. Home imports, in
turn, increase more sizably on impact and return gradually to steady state.
The Home trade balance moves into a deficit for the first ten quarters, then
improves after about four to five years. Trade balance movements are none-
theless small. Finally, the response of Foreign output is positive on impact
and rises further, reaching a peak after about 10 quarters.

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

Overall, the predictions of the model are broadly in line with the VAR
evidence, discussed earlier, at least qualitatively. Nonetheless, international
spillovers on foreign activity are small relative to the point estimates from
the VAR model, especially as far as peak responses are concerned. Also, the
pattern of the Home trade balance for the US-EA specification of the model
is quite distinct from what we documented for the VAR model.

To shed further light on the mechanisms underlying these results, figure
7.10 contrasts the responses for the US-EA trade baseline specification
(lines with circles) with the responses obtained under the assumption that
government spending falls on both domestic and foreign goods (lines with
diamonds) and under the assumption that the import share is 2 percent in
Home (corresponding to the average import share of imports from the EA,
in terms of US GDP), and 2.6 percent in Foreign (lines with crosses).

Under these alternative assumptions, perhaps not surprisingly, trade vari-
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Fig. 7.10 Effects of a government spending shock in the Home country

Notes: Baseline model with US-EA trade scenario (lines with white circles), alternative
specifications with government spending falling on both domestic and foreign goods (lines
with diamonds), and imports in Home account for 2 percent of GDP (lines with black dots).
See figure 7.9.

ables respond quite differently, at least from a quantitative point of view.
Consider first the case of a low import share in the Home country. In this
case there is virtually no effect of a Home fiscal expansion on Home trade
variables, measured in terms of Home output. Foreign output also appears
basically unaffected. If, instead, the import share is left unchanged relative
to the baseline scenario, but we assume that government spending falls on
goods produced in both the Home and the Foreign country, spillover effects
are stronger. Notably, the impact responses of Home imports, the Home
trade balance, and Foreign output are much stronger than in the baseline
scenario, reflecting the direct effect of increased government spending in
Home on goods produced abroad.
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A Close-Up Analysis of Spillovers

As we are particularly interested in the mechanism underlying interna-
tional spillovers, it is appropriate to provide a detailed account on the adjust-
ment process in the Foreign country, when the Home government under-
takes a fiscal expansion. Under our baseline scenario, figure 7.11 shows the
response of Foreign output, consumption, and trade balance. Since our
baseline assumes a relatively small value for the trade price elasticity, we also
report responses assuming higher values for ¢ = {1.5, 3}, displayed by the
lines with crosses and the lines with diamonds, respectively.

The model’s predictions are sensitive to these alternative assumptions,
especially as far as cross-border effects are concerned. As the real exchange
depreciates, demand shifts, all else equal, toward goods produced in Home.

Government spending

Real exchange rate

Exports

10 20

20 30

Imports Inflation o 10° Inflation”
5
____ ____ R o
10 20 30 _50 10 20 30
Output* Consumption* Trade balance

——o—— EA baseline

6=15 —0—o0=3

Fig. 7.11 Effects of a government spending shock in the Home country

Notes: Baseline specification for US-EA trade scenario (lines with white circles); alternative
specification with ¢ = 1.5 (lines with black dots), and ¢ = 3 (lines with diamonds). See fig-

ure 7.9.
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This is reflected by rising Home exports. Such an effect is stronger the
higher the trade price elasticity. For high values of this elasticity, indeed, the
increase in Home exports dominates the increase in Home imports (which
is driven by the increased level of Home activity), and the Foreign trade
balance moves into a deficit. As a result, spillovers from the Home fiscal
expansion on Foreign output are also somewhat weaker relative to the base-
line scenario.

Yet, these results qualify the widespread view that spillover effects operate
exclusively or mostly through the trade balance. As already discussed in rela-
tion to the expressions (17) and (18), the level of private expenditure is tightly
linked to long-term real rates; that is, it is pinned down by an asset price.
Since these rates reflect the entire path of current and anticipated future
short-term real rates, they are in turn driven by the dynamics of domestic
(producer price) inflation in Home and Foreign (affected by fiscal variables),
and by the corresponding adjustment of policy rates by the central banks. In
our experiments, anticipations of spending reversals lead private agents to
foresee a low domestic inflation and, as the Home monetary stance is con-
sistent with an interest rate feedback rule, a path of low short-term real rates
(see Corsetti, Meier, and Miiller 2012a for a detailed discussion). This, all
else equal, drives down long-term real interest rates, suggesting that spend-
ing reversal cause (other things equal) a short-run expansion in demand (the
larger it is, the sooner the expected reversal is phased-in).

From the vantage point of the Foreign country, the dynamics of Home
inflation and Home monetary policy have a direct bearing on the domestic
long-term real interest rate. It is through this financial channel that domestic
fiscal policies generate sizable international spillover effects. In our experi-
ment, the Foreign long-term rate falls gradually over time, in anticipation
of the approaching reversal at Home. This drives the dynamic adjustment
of Foreign consumption, 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 the international
transmission mechanism. Depending on the trade price elasticity, the For-
eign trade balance may improve or worsen in response to a Home fiscal
expansion, thus affecting the magnitude of the cross-border effects. But
Foreign output and consumption still rise, irrespectively of the sign of the
trade balance response. Yet the degree of trade integration also matters
for the strength of the financial channel, as trade openness, other things
equal, magnifies the role of foreign policy rates for domestic real interest
rates (a point emphasized by our analytical derivation of [17] and [18]). In
our baseline scenario, for instance, the positive impact spillover on output
raises Foreign inflation and thus the Foreign policy rate. Yet consumption
increases relative to steady state; this is in line with the anticipated spending
reversals in Home—reflected in declining Foreign long-term real interest
rates.
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The Policy Framework

So far we have discussed simulation results against the background of the
VAR evidence, which captures the average effect of government spending
innovations over the entire sample period. We have shown that the model
predictions align well with the evidence along various dimensions and
identified dimensions in which the model fails quantitatively. In doing so, we
have also identified channels through which domestic fiscal policy measures
are likely to spill over onto other countries. Specifically, the hump-shaped
increase of Foreign output in response 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 the long-term
real rate—especially its decline in response to a fiscal innovation—is the
result of modeling a fiscal and monetary policy mix that gives rise to spend-
ing reversals and a moderate response to inflation by the Central Bank,
according to a standard Taylor rule (see Corsetti, Meier, and Miiller 2012a).
In the following, we discuss further the role of the policy framework.

To start with, figure 7.12 displays the dynamic adjustment to a Home fiscal
expansion in our baseline scenario, and under an alternative scenario. For
the latter, we assume that government spending follows an exogenous AR(1)
process, as is commonly posited in the literature (. =0). Put differently,
we now abstract from a budget policy rule that relates public debt accumu-
lation to both tax and spending adjustment over time.

Government spending Real exchange rate Trade balance
0. .

20
Trade balance Consumption* Output’
0.15 0.2
0.1 0.1
0.05 0
0 -0.1
-0.05 -0.2
30 0 10 20 30 0 10 20 30

—o—EA baseline no reversal

Fig.7.12 Effects of government spending shock in Home

Notes: Baseline scenario for trade with EA (lines with circles) versus scenario without spend-
ing reversal (lines with black dots). See figure 7.9.
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The difference in the results across the two specifications is quite stark.
In the absence of a spending reversal, the Home real exchange rate appre-
ciates and the Home long-term real rates rise (not shown), causing Home
consumption to decline (not shown). This leads to a fall in Home imports
(not shown), and (although Home exports also fall because of real apprecia-
tion), an improvement in the Home trade balance. Relative to the baseline
scenario, the medium-term policy mix at Home differs considerably. This
impacts—via the financial transmission channel-—on Foreign too. In par-
ticular, Foreign consumption declines. This is consistent with a rise in the
Foreign long-term rate reflecting the current and future fiscal-monetary
stance at Home in the absence of a spending reversal. Overall, we note that
absent a spending reversal, the model predictions are at odds with the VAR
evidence along various dimensions. Most importantly, the output spillovers
are negative in this case.

It is important to emphasize that spending reversals exert a stimulating
effect on global private expenditure only to the extent that their effect on
inflation is partly accommodated by the central bank. What matters for
fiscal transmission is that anticipated reversals induce expectations of lower
real rates in the future (in turn reflecting partial accommodation of their
deflationary effects over time, by virtue of the assumed Taylor rule). Via the
expectations hypothesis, spending reversals then prevent Home long-term
real rates from rising on impact in response to the Home fiscal expansion.

A related, important aspect of the transmission mechanism is whether
monetary policy is constrained by the zero lower bond (ZLB)—a case that
has gained renewed attention in the context of the global financial crisis
of 2007-2009. Christiano, Eichenbaum, and Rebelo (2011) and Woodford
(2011), among others, have shown that the government spending multi-
plier is likely to be considerably larger in an economic environment where
monetary policy is unable to maintain its interest target due to a binding
constraint on policy rates that prevent it from lowering rates. Under these
conditions, monetary policy will accommodate a fiscal expansion. Similarly,
using a two-country model, Bodenstein, Erceg, and Guerrieri (2010) show
that Home demand shocks (including to government spending) tend to have
larger effects on Foreign domestic output, if the Foreign central bank is
constrained in adjusting domestic policy rates by the ZLB.

Against this background, we also assess the extent to which a binding
constraint on policy rates alters our results on the international spillovers
of fiscal policy shocks. To do so, we posit that policy rates are fixed, either
in the Home country, or in both countries (and only later determined by the
interest rate feedback rule). Figure 7.13 shows the results for two alternative
specifications relative to our baseline case (lines with circles). In the first
specification, we assume that Home policy rates are fixed for eight quarters
(lines with crosses). In the second specification, rates are fixed for eight quar-
ters in both countries (lines with diamonds).
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Fig. 7.13 Effects of a government spending shock in the Home country

Notes: The baseline US-EA trade specification (lines with white circles) is compared with
specifications in which the policy rate is fixed for eight quarters in the Home country (line with
black dots) or in both countries (lines with diamonds). See figure 7.9.

For the first specification, relative to our baseline, we only observe a mod-
erate increase in the effects of a fiscal expansion on domestic output, and
only a small increase in international output spillovers. The effects of the
constraint on the Home output response are limited here, because the rever-
sal already induces a sizable output effect on impact, as explained before.
Importantly, with a reversal, Home policy rates fall relative to steady state
before the constraint on the policy rate ceases to bind. We should stress that,
if we did not posit spending reversals y, = 0, the Home output response
would more than double.

In our specification with spending reversals, nonetheless, cross-border
effects are sizable when the constraint on policy rates affects both economies
(see also Bodenstein, Erceg, and Guerrieri 2010). The cross-border effects
are stronger here, because inflation dynamics would imply that the Foreign
policy rate, and hence the real interest rate, rises during the first eight quar-
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ters. With the constraint in place, instead, foreign real rates decline, stimu-
lating Foreign private expenditure and hence Foreign output. International
effects on Foreign output resulting from a Home fiscal expansion are thus
considerably larger, with a binding constraint on Foreign rates.

In conclusion, our analysis shows that standard theoretical models imply
cross-border effects of national fiscal policy via a financial channel, with
long-term rates driving the level of private demand. This channel encom-
passes the trade and interest-rate channels emphasized in the traditional
literature drawing on the Mundell-Fleming model. Importantly, however,
these channels cannot be treated as independent of each other. Also, the
analysis emphasizes that what ultimately matters for the transmission of
fiscal policy is the entire path of current and future mix of monetary and
fiscal policy. Hence, the assessment of spillovers from short-run stimulus or
retrenchment measures cannot be disjointed from the dynamics of budget
adjustment and monetary reaction markets expect to prevail in response
to them.

7.4 Taking Stock: Cooperation in the Aftermath of the Global Crisis

In the previous sections, we have provided time-series evidence suggest-
ing that spillovers of fiscal policy measures on foreign economic activity
are nonnegligible. Moreover, we have shown that standard business cycle
models can account for this evidence provided they adequately account for
a strong “financial channel” in international transmission. A key property
of this channel is that anticipation of future policy measures, both monetary
and real, are as consequential for the level of current private expenditures
as current measures. '

In this section, we explore the implications of our findings for cross-
border cooperation. We start by noting that the call for cooperation, and
actual measures undertaken in its name, have apparently rarefied as the crisis
evolved and policymakers refocused from stimulus to consolidation. This
development may appear surprising in light of early statements pointing to
large spillover effects (and also in light of our earlier findings). To under-
stand the new phase, however, we need to discuss an additional element that
has long been neglected in standard models: the presence of sovereign risk.

7.4.1 Cooperation during Stimulus and Consolidation

The evidence of nonnegligible cross-border spillovers, of the kind pro-
vided by our analysis, is an essential prerequisite for international policy
cooperation. As already mentioned in the introduction, there is a lively

15. The importance of focusing on the behavior of long-term rates to understand the trans-
mission of fiscal policy, recently clarified by Woodford (2011) in a closed economy context, has
shaped much of our work on fiscal policy in open economies.
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debate in policy and academic circles on the impact of domestic fiscal mea-
sures and the importance of their international repercussions. Widespread
beliefs that fiscal spillovers are large arguably motivated repeated calls for
coordinated fiscal expansions in the initial phase of the global crisis, with
the objective to ensure a sufficiently high level of global demand vis-a-vis
a failing economy. Our evidence supports (or at least does not undermine)
these beliefs. In other words, it would appear that the call for coordinated
fiscal stimulus as an emergency response to the global slump was far from
groundless.'®

We should note here that, according to our theoretical analysis, a prereq-
uisite for sizable effects of stimulus measures, both in the domestic economy
and via spillovers abroad, is that current measures are partly offset by future
spending cuts relative to baseline. The VAR evidence for the United States
suggests indeed the presence of such “spending reversals.” Yet, the early
emergency fiscal measures in 20082009 were rarely accompanied by a clear
indication of the future budget correction required to ensure a stable fiscal
outlook.!”

In any case, the crisis quickly evolved into a new stage when, under the
weight of the accumulated public liabilities, market and political pressures
to correct the fiscal trajectory intensified. Especially in Europe, starting in
2010, rising and volatile sovereign risk strengthened the case for immediate
consolidation at a time when most economies were not on a sound recovery
path, and financial markets remained fragile.

16. Our VAR evidence on spillovers is not conditional on the state of the economy. Yet a
key lesson from many recent studies is that the transmission of fiscal policy may actually vary
substantially depending on whether the economy is in a boom or in a recession, on the condi-
tions of banking and financial markets, as well as the state of public finances (to be discussed in
the next subsection). Namely, it may well be that fiscal policy is quite ineffective in stimulating
economic activity under normal circumstances, but becomes quite powerful during downturns,
especially when these are associated with financial crises and/or a monetary policy constrained
by the zero-lower-bound problem. This insight, firmly grounded in theory, has recently received
strong empirical support. In joint work with Meier (Corsetti, Meier, and Miiller 2012b), for
instance, we have shown that, for a sample of OECD countries, multipliers tend to vary mod-
erately across policy regimes (fixed or flexible exchange rate), but quite strongly across state of
the economy. Namely, they are quite large in the presence of a banking and financial crisis, sys-
tematically associated with economic downturns. By the same token, results by Auerbach and
Gorodnichenko (2012) suggest that the transmission of US fiscal policy is stronger in a reces-
sion than in an expansion. An interesting question concerns the size of spillovers in estimates
that control for the state of the economy. After we wrote this chapter, drawing on our analysis,
Xiao (2012) has carried out a study of spillovers adopting an approach similar to Auerbach and
Gorodnichenko (2012) in an international context. What makes such an approach particularly
interesting is that the state of the economy (recession or expansion) matters both in the country
where the fiscal shock originates, and in the country where the shock is transmitted. According
to preliminary results from this exercise, the model documents that spillover effects are larger
when countries are both in a recessionary state.

17. The argument was often made that a discussion on these measures would have added to
uncertainty in private markets. Of course, at the time private agents may have already antici-
pated the need for budget corrections via a mix of spending cuts and tax increases at some point
in the future (see Corsetti et al. 2010 for further discussion), even if these we not the subject
of open policy discussion.
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In this new stage, calls for cooperative stimulus have become less frequent,
and more selective and asymmetric. Late calls for cooperative measures have
indeed been directed toward surplus countries, pointing to the need for them
to delay or reverse their consolidation plans, and use spare fiscal capacity
to counteract the negative impact on global demand of early consolidation
measures by deficit countries.

Consistent with the view that spillovers effects are large, the case for coor-
dinated fiscal stimulus would be as important in the new phase. Yet the new
calls have been met with very strong skepticism by domestic policymakers,
typically based on a precautionary argument, going as follows: with sharply
rising sovereign risk spreads in several countries, no government can con-
sider its public finances beyond doubt; market turmoil justifies an exception-
ally high degree of fiscal conservatism.

One may thus ask whether this argument effectively marks the end of
cross-border fiscal cooperation (at least in the policy discourse). In our view,
a positive answer would be premature. But the emergence of sovereign risk
crises in Europe, and its threat to the global outlook, redefines the terms of
the discussion. In the new phase of the policy response to the crisis, such dis-
cussion is meaningful only to the extent that it incorporates sovereign risk.

In what follows, we will attempt to outline the consequences of sovereign
risk for international fiscal policy cooperation, drawing on related work of
ours carried out with André Meier and Keith Kuester. While carried out in
a closed economy framework, this analysis shares our current perspective on
the financial channel at the heart of the (international) fiscal transmission
mechanism. It also highlights the role of constraints on monetary policy,
such as the one imposed by the zero lower-bound (or a currency union).
Especially in the aftermath of the global crisis, a full appreciation of the
transmission of fiscal policy, whether domestic or international, as well as
the main issues in international policy coordination, cannot abstract from
these key considerations.

7.4.2 Sovereign Risk and Macroeconomic Instability

In this subsection, we briefly highlight how sovereign risk impacts on the
macroeconomy in general, according to recent theoretical work on stabiliza-
tion policy. The starting point is the substantive evidence that sovereign and
private sector spreads move together, especially in countries that face fiscal
strain. Not only can such a pattern be observed for financial institutions
(which are directly or indirectly exposed to sovereign default via the compo-
sition of their portfolios) and for small (nonfinancial) firms that rely on local
bank financing. It can also be documented for large international corpora-
tions with direct access to the bond markets, which in principle should be
able to insulate their financing conditions from the country-specific prob-
lems. In Corsetti et al. (2013), we argue that a key consequence of rising
interest-rate spreads on government borrowing is their spillover to the rest
of the economy. That is, sovereign risk causes the borrowing conditions in
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the private sector to deteriorate. Based on this insight, we show that these
sovereign-risk spillovers constitute a distinct channel, which we dub the
“sovereign-risk channel,” through which fiscal policy may have profound
consequences for macroeconomic stability.

To appreciate how the sovereign risk channel works, consider the pos-
sibility that for a given monetary policy stance, aggregate demand falls with
an increase in sovereign risk because private spreads and borrowing costs
correspondingly rise.'® As such, first the sovereign risk channel tends to
exacerbate the severity of recessions, especially when these are large. A slow-
down in economic activity will translate into a marked deterioration of the
government budget and, holding the monetary stance constant, rising bor-
rowing costs for the public and the private sector will magnify the negative
consequences of the initial recessionary impulse. On the upside, one could
point out that budget corrections are likely to be less contractionary under
these circumstances. In other words, the multiplier effects of spending cuts
are smaller, if these are associated with a reduction of the sovereign risk
spread and thus of private borrowing costs.!”

Second, sovereign risk can become a severe source of macroeconomic
instability. Suppose that private expectations about the economy turn
gloomier for some (nonfundamental) reason; firms and households expect
demand to fall. Holding interest rates fixed, such expectations, in turn, imply
an upward revision of the projected government deficit, as weaker economic
activity leads to lower tax revenue and primary surpluses. Investors thus
immediately ask for a higher risk premium on public debt. Via the sovereign
risk channel, however, the cost of private borrowing rises as well. The logic
comes full circle as higher credit costs slow down activity, validating the
initial adverse shift in expectations.

This implication of sovereign risk needs not be particularly damaging
for the economy, if monetary policy has sufficient room for maneuver.
Namely, in tranquil times, a scenario of a self-fulfilling crisis could argu-
ably be averted by the central bank. The central bank can in fact stem the
link between public and private credit conditions through interest-rate cuts
or other measures, preventing pessimistic expectations from coming true. In
crisis times, however, monetary policy may become increasingly constrained.
When interest rates are already closed to zero, and nonstandard measures
may be only moderately effective, the central bank may not be able to prevent
expectations-driven downturns.

18. In Corsetti et al. (2013), we formalize this idea by building on the model suggested by
Curdia and Woodford (2009), which allows us to consider the sovereign risk channel within a
variant of the canonical New Keynesian model.

19. However, according to our analysis, the overall response to fiscal policy measures is very
sensitive to the strength of the spillover effect from public to private spreads and private expecta-
tions about the prospective length of the recession. It turns out that, with policy rates at the zero
lower bound, small revisions in the anticipated duration of a recession, or small changes in the
transmission of financial turmoil from the bond markets to banks and ultimately to borrowers,
may fundamentally alter the government spending multiplier, possibly even turning its sign.
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Under these circumstances, we find that many of the standard prescrip-
tions of fiscal policy no longer apply in the presence of severe sovereign risk.
For instance, with policy rates at the zero lower bound and a deteriorated
fiscal outlook, announcing countercyclical fiscal policy may be counterpro-
ductive, because anticipation of expansionary fiscal policy raises the risk
of macroeconomic instability. Ex ante, desirable effects of stimulus mea-
sures are to be weighted against the possibility of macroeconomic instabil-
ity—unless the government is able to match the stimulus by committing
immediately and credibly to medium-term consolidation measures, stem-
ming sovereign risk at its roots. On the other hand, announcing procyclical
spending cuts motivated by keeping sovereign risk under control may not
be sufficient to prevent instability. The problem is especially acute when the
recession is expected to be long-lasting.

7.4.3 New Challenges to International Cooperation

Sovereign risk has a direct bearing on international fiscal coordination
in the context of the ongoing global recession where risk premia at country
level have become quite volatile in response to losses of credibility in fiscal
policies. First, countries currently paying very low rates on their bonds are
wary that further stimulus may have uncertain effects on the economy, as
it may turn market sentiments around very quickly. The threat of rising
spreads and hence macroeconomic instability of the kind analyzed in the
previous subsection justifies to some extent extremely conservative fiscal
attitudes. Second, all economies are increasingly likely to be exposed to siz-
able negative impulses, as market turmoil may at times force governments
to resort to emergency consolidation measures or, more importantly, result
in negative growth-debt spirals. This consideration also strengthens the case
for a precautionary attitude in fiscal policy.

Sovereign risk, in light of its adverse consequences for the economy, thus
appears to be a priority concern for the design of coordinated policies. For
once, there is large consensus on the need to restore policy credibility in
deficit countries as a first step in achieving a sustained global recovery. At the
same time, the scope for coordinated fiscal expansions by surplus countries is
quite limited, because of the considerations noted earlier. In the most benign
scenario, deficit countries can rely on moderate stimulus measures abroad,
while implementing fiscal retrenchment and debt stabilization policies.

This is a problematic scenario at the global level, but especially damag-
ing within the euro area, in which interest differentials on sovereign debt
have become comparable with the pre-euro era, when most of the risk was
attributed to currency instability. There are several reasons why cooperative
agreements on this matter are particularly difficult to reach among coun-
tries sharing the common currency. On the one hand, surplus countries in
the euro area appear to be reluctant to engage on the ground that any help
would do nothing but reduce the incentives for deficit countries to correct
their imbalances. According to a widely held view in this respect, for this
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reason even financial assistance purely targeted to stem off a self-fulfilling
run easily translates into a net transfer of resources to debtor countries. On
the other hand, deficit countries emphasize that risk premia are strongly
correlated across borders. This correlation blurs the relationship between
painful domestic measures to stabilize debt and/or reform the economy and
the market assessment of default risk. As a result, the argument goes, it is the
lack of financial assistance, rather than liquidity support, that discourages
strong domestic initiatives in deficit countries.

Despite the political challenge to break the deadlock created by these
diverging positions, in our reading, the current outlook strengthens the
rationale for cooperation. It stands to reason that, in a deep crisis, sheltering
countries from self-fulfilling runs, while at the same time setting clear condi-
tionality to prevent waste of international resources, would enhance, rather
than reduce, the economic and political gains from budget and economic
reforms in the deficit countries (see Corsetti, Guimaraes, and Roubini 2006;
Morris and Shin 2006; and Corsetti and Dedola 2011). However, liquidity
assistance is likely to work only if matched by thorough budget corrections
and sensible domestic policies. Provided that cross-border spillovers are
sizable, both groups can only gain from reducing the threat to expectations-
driven downturns, which looms large in the presence of the sovereign risk
channel.

7.5 Conclusion

The case for fiscal coordination rests on evidence of significant cross-
border macroeconomic effects of fiscal measures. In this chapter we have
provided novel evidence on this matter, which is broadly in line with wide-
spread priors among policymakers. Focusing on the United States as a base
country, our VAR estimates suggest that unexpected fiscal expansions have a
large impact on economic activity in the UK and the euro area. These results
are robust to alternative identification approaches.

Yet, against the equally widespread view that the transmission operates
via a trade (external demand) channel, we find evidence that the transmis-
sion operates, instead, via a financial channel, which determines the expendi-
ture/saving allocation. We have shown that a standard international business
cycle model lends support to this interpretation.

We thus provide a new perspective on fiscal spillovers that is potentially
consequential for policy coordination. A key role played by the financial
channel implies that the impact of short-run fiscal measures on current
expenditure crucially depends on expectations of fiscal and monetary
adjustment over the medium- and long-run. Long-term bond prices reflect
these expectations. It follows that the assessment and design of cooperative
policies should not only focus on short-term measures but needs to recog-
nize the importance of providing forward guidance to markets. In fact, coor-
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dination on systematic (policy or budget) rules may be at least as important
as coordination of specific measures in response to shocks.

In light of these results, in the last part of the chapter we have sketched
an analysis of international spillovers and challenges to policy coordination
in a context of imperfect credibility. In this context, high sovereign risk pre-
mia put pressure on governments to implement strong budget consolidation
measures. With markets pricing sovereign default, spillover effects on private
borrowing costs profoundly alter the transmission mechanism. Not only
do they undermine many of the basic prescriptions of stabilization policy
derived from the standard model, they also expose the economy to the risk
of downturns driven by self-fulfilling expectations. In this context, the case
for international policy cooperation as a necessary step to reduce the risk of
a sharp deepening of the ongoing recession becomes even stronger.
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Comment Domenico Siniscalco

The chapter by Corsetti and Miiller provides interesting evidence on the
international spillovers of fiscal policy. The analysis is based on the literature
on fiscal multipliers and it aims to measure the transmission of discretion-
ary fiscal policy from one large “base country” (the United States) to other
important regions (the UK and the eurozone). By comparing VAR models
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