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FISCAL POLICY AND MACROECONOMIC STABILITY:
NEW EVIDENCE AND POLICY IMPLICATIONS

Xavier Debrun” and Radhicka Kapoor™

The paper revisits the empirical link between fiscal policy and macroeconomic stability. Our
basic presumption is that by definition, the operation of automatic stabilizers should always and
everywhere contribute to greater macroeconomic stability (output and consumption). However, two
stylized facts seem at odds with that prediction. First, the moderating effect of automatic stabilizers
appears to have weakened in advanced economies between the mid-1990s and 2006 (the end of our
main sample). Second, automatic stabilizers do not seem to be effective in developing economies.
Our analysis addresses these apparent puzzles by accounting for the government’s ambivalent role
as a shock absorber and a shock inducer for determinants of macroeconomic volatility over time.
Results provide strong support for the view that fiscal stabilization operates mainly through
automatic stabilizers.

1 Introduction

Recent developments in macroeconomic modeling and pressing policy challenges have
revived the classic debate on the effectiveness of fiscal policy as an instrument of macroeconomic
stabilization (Van der Ploeg, 2005). On the theory side, the rapid development of micro-founded
general equilibrium models with non-Ricardian features has allowed researchers to assess the
benefits of fiscal stabilization in a coherent and rigorous analytical framework (see Botman et al.,
2006, for a survey). These studies confirm the conventional wisdom that a timely countercyclical
response of fiscal policy to demand shocks is likely to deliver appreciably lower output and
consumption volatility (Kumhof and Laxton, 2009). However, well-intended fiscal activism can
also be undesirable, when shocks are predominantly affecting the supply side (Blanchard, 2000), or
squarely destabilizing, when information, decision and implementation lags unduly lengthen the
transmission chain. On the policy side, a growing number of countries turned to fiscal policy as
their primary stabilization instrument either because of changes in their monetary regime (currency
board, hard peg, participation in a monetary union) or because financial conditions deteriorated to
the point of making monetary policy ineffective (Spilimbergo et al., 2008).

Fiscal policy can contribute to macroeconomic stability through three main channels. The
first is the automatic reduction in government saving during downturns and increase during
upturns, cushioning shocks to national expenditure (Blinder and Solow, 1974). Such automatic
stabilization occurs because tax revenues tend to be broadly proportional to national income and
expenditure, whereas public spending reflects government commitments independent of the
business cycle and entitlement programs specifically designed to support spending during
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downturns, including unemployment benefits.! Also, to the extent that government consumption is
less volatile than other components of GDP, the public sector contributes to output stability through
a mere composition effect of domestic expenditure. Second, governments can deliberately change
public spending and tax instruments to offset business cycle fluctuations. Finally, the structure of
the tax and transfer system can be designed to maximize economic efficiency and market
flexibility, thereby enhancing the resilience of the economy in the face of shocks. The notion of
fiscal stabilization pertains to the first two channels.

The public’s demand for government-induced stability reflects a number of factors that may
vary over time and across countries, including the inherent resilience of the economy and the
existence of alternative stabilizers, such as an effective monetary policy and unrestricted access of
individual agents to financial instruments. During the recent crisis, the perceived need for fiscal
stabilization has been unquestionably high: the resilience of national economies was impaired by
the depth and the global nature of the shock, agents faced either limited access to or high cost of
self-insurance through credit markets and financial institutions, and the firepower of monetary
policy was constrained by the zero-bound on nominal interest rates. In the short term, the
stabilizing role of fiscal policy relies on effective automatic stabilizers and on the capacity of
governments to engineer (and credibly phase out) a fiscal stimulus in a timely fashion.

This paper puts the current revival of fiscal stabilization policies in a broader perspective by
revisiting the contribution of fiscal policy to macroeconomic stability in both industrial and
developing economies over the last 40 years. The study builds on earlier work by Gali (1994),
Van den Noord (2002), and Fatas and Mihov (2001, 2003), who investigate directly the cross-
country relationship between fiscal policy indicators and output volatility. That approach has the
advantage to incorporate in simple statistical tests various determinants of the stabilizing effect of
fiscal policy, including policymakers’ “reaction functions” and the actual impact of fiscal measures
on output and private consumption. The resulting, reduced-from empirical relations thus provide
useful information on the effectiveness of fiscal policy, while avoiding the methodological issues
related to the estimation of fiscal “multipliers.” Indeed, multipliers’ estimates highly sensitive to
the identification procedure of exogenous fiscal impulses (structural VARs, narratives, or DSGE
model simulations), the nature of the shock (tax cuts, spending increases), and the behavior of
monetary policy (Blanchard and Perotti, 2002; Perotti, 2005; Romer and Romer, 2008; and Horton,
Kumar and Mauro, 2009, for a survey).

Existing analyses of fiscal stabilization tend to focus on the role of automatic stabilizers in
industrial economies. Many of those draw on the seminal insights of Gali (1994) and revolve
around the negative relationship between output volatility and government size, used as a proxy for
the cyclical sensitivity of the budget balance. While the literature generally confirms the
countercyclical impact of automatic stabilizers, the relationship appears to be a complex one. First,
non-linearities seem to exist,” suggesting that the adverse effect of high tax rates on an economy’s
resilience could more than offset the action of automatic stabilizers. Second, the relationship may
be changing over time as structural changes moderating output volatility could be faster in
economies with leaner governments.” Finally, the relationship does not seem to hold beyond a
narrow sample of industrial OECD countries.” Debrun, Pisani-Ferry and Sapir (2008) addressed the

Darby and Mélitz (2008) and Furceri (2009) show that social spending — including health and retirement benefits — is more
countercyclical than generally acknowledged. For instance, early retirement and sick leave — which often protects employees against
involuntary separation — are more likely to be used during downturns.

Examples include Silgoner, Reitschuler and Crespo-Cuaresma (2002), and Martinez-Mongay and Sekkat (2005).

Debrun, Pisani-Ferry and Sapir (2008) and Mohanty and Zampolli (2009) document an apparent breakdown of the relationship
between government size and output volatility in the 1990s.

4 Fatas and Mihov (2003) find that government size actually increases output volatility in a cross-section of 91 countries. Viren

(2005), using an even larger cross-section of 208 countries and territories, concludes that “the relationship between government size
(continues)
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first two concerns, introducing a time-dimension in the Fatas-Mihov sample to control for potential
determinants of the “great moderation”, (i.e. the steady decline in output volatility observed
between the mid-1980s and the recent past). Their results confirm the effectiveness of automatic
stabilizers in reducing output volatility.

This paper looks further into the robustness of the results described above. Our contribution
rests on 4 elements. First, our sample includes 49 industrial and developing countries for which
reasonably long time series exist for fiscal data covering the general government. Second, we take
into account the potentially destabilizing impact of fiscal policy, as public finances are used to
attain other goals than macroeconomic stability. Should bigger governments produce larger fiscal
shocks, estimates of the impact of automatic stabilizers would be biased. Third, we account for the
role of potential substitutes to fiscal policy as a macroeconomic insurance mechanism, including
financial development, improved monetary policy credibility, and better economic policy
governance. These variables may account for the decline in output volatility observed until the
recent crisis and may prove important to properly identify the causal relation between automatic
stabilizers and volatility (see Debrun, Pisani-Ferry, and Sapir, 2008, and Mohanty and Zampolli,
2009). Fourth, we investigate the extent to which fiscal policy contribute to lower private
consumption volatility, as the latter is more closely related to welfare.

The main results can be summarized as follows. First, automatic stabilizers strongly
contribute to output stability regardless of the type of economy (advanced or developing),
confirming the effectiveness of timely, predictable and symmetric fiscal impulses in stabilizing
output. The impact on private consumption volatility is quantitatively weaker and statistically less
robust. Second, countries with more volatile cyclically-adjusted budget balances also exhibit more
volatile output and private consumption. However, the result could be tainted by a reverse causality
problem that we could not satisfactorily address with instrumental-variables techniques due to a
weak-instrument problem. Third, access of individual consumers to credit appears to exert a
stabilizing influence on output and private consumption. A weaker contribution of credit supply to
smooth cyclical fluctuations could thus increase the public’s appetite for fiscal stabilization.

The rest of the paper is structured as follows. Section 2 discusses data issues and reviews
stylized facts. Section 3 develops the econometric analysis, while Section 4 discusses the results
and draws policy implications.

2 Data and stylized facts

2.1  Governments as shock absorbers and shock inducers

The size of automatic stabilizers is commonly approximated by the ratio of general
government expenditure to GDP. Using a rule of thumb according to which the elasticity of
government revenues and expenditure (both in levels) to the output gap is 1 and 0 respectively, the
expenditure-to-GDP ratio is indeed equal to the semi-elasticity of the overall budget balance (in
percent of GDP) to the output gap.’

However, if size matters for automatic stabilization, it could also prove harmful for
macroeconomic stability if bigger governments tend produce larger fiscal shocks than their leaner
counterparts. To avoid an omitted-variable bias, it is important to control for this possibility in the
econometric analysis. The rest of this sub-section constructs a set of mutually-consistent fiscal

and output volatility is either nonexistent or very weak at best.” Mohanty and Zampolli (2009) find that even among OECD
countries government size only has a modestly negative impact on output volatility.

> See equations (1) and (2) below.
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indicators capturing three relevant dimensions of fiscal policy: automatic stabilizers, systematically
stabilizing discretionary policy, and non-systematic policy (which can be stabilizing or not).

2.1.1 Three dimensions of fiscal policy

To look at the cyclical properties of the overall budget balance, it is common to split it in two
components: the cyclical balance and the cyclically-adjusted balance (see for instance, Gali and
Perotti, 2003). Changes in the cyclical balance give an estimate of the budgetary impact of
aggregate fluctuations through the induced changes in tax bases and certain mandatory outlays. By
construction, the cyclical balance is zero when the output gap is closed (actual output is on trend),
and its variations are thought to be outside the immediate control of the fiscal authorities.
Subtracting the cyclical balance from the overall balance yields the cyclically-adjusted balance
(CAB), or the hypothetical overall balance one would observe if output was on trend (or
“potential”) level. Changes in the CAB are generally interpreted as resulting mostly® from
discretionary actions by policymakers.

The CAB itself reflects two dimensions of fiscal policy relevant for our analysis. The first is
the effect of policy decisions systematically related to changes in the actual or expected cyclical
conditions of the economy. For instance, governments wishing to actively pursue a countercyclical
policy could reduce taxes or increase government consumption whenever the economy is in a
recession, while withdrawing the stimulus during the recovery and reducing public spending during
booms. The response of the CAB to the cycle can either be pro-cyclical (running against automatic
stabilizers) or countercyclical (augmenting the effect of automatic stabilizers). The second source
of variations in CABs arises from budgetary changes that are not the result of the average response
of fiscal authorities to the business cycle. This “exogenous” CAB can either reflect extraordinary
fiscal stabilization efforts—such as those adopted in response to the recent crisis—or destabilizing
fiscal impulses associated with other objectives of public finances (redistribution and efficiency),
or non-economic considerations (e.g., electoral budget cycle).

Thus, from now, fiscal policy will be discussed in light of those three dimensions of the
overall balance, namely:
(i) automatic stabilizers;

9

(i1) the “cyclical fiscal policy’
cycle;

, reflecting the systematic response of the CAB to the business

(ii1) and the “exogenous discretionary fiscal policy” capturing CAB changes that are not
systematically related to current macroeconomic conditions.”

2.1.2 Quantifying the three dimensions

Data analysis alone does not allow disentangling the impact of automatic stabilizers from
that of systematic discretionary stabilization. To solve that identification problem, we simply
assume that automatic stabilizers are adequately measured by the ratio of public expenditure to
GDP. That assumption enhances the comparability of our results with related studies and provides
a simple and transparent metric applicable to all countries. But it entails a potential measurement
error that we will need to keep in mind when interpreting the results (see further discussion below).

®  Studies of the fiscal stance often exclude interest payments, as they reflect past policies (public debt) and financial conditions.

7 This is the terminology used by Fatas and Mihov (2009). For a more detailed discussion of cyclical adjustment, see Fedelino,

Ivanova and Horton (2009).
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A CAB consistent with our assumption is needed to derive indicators of the “cyclical” and
exogenous policies defined above. As indicated earlier, government size is an exact measure of the
sensitivity of the budget balance to the business cycle if revenue and expenditure elasticities to output

are 1 and 0 respectively. To see this, define the CAB (in percentage of trend output ¥ " ) as:
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where 7 is total revenue as a ratio of GDP (Y), ¥ " is the trend level of output, 77, is the elasticity of

revenue to the output gap, g is the expenditure to GDP ratio, and 7], is the elasticity of expenditure to

the output gap. Setting 77, =1 and 77, =0 and denoting by b the overall budget balance (in percent of
GDP) yields:

CAB=r—g(Y" /7]
=b—g(Y*/Y)_1+g
=b—g(Y/Y 1)
=b-gy,

@

where  is the output gap in percentage of trend output (y=(Y =Y )/Y"), and gy is the cyclical
balance. This formally establishes that the public expenditure ratio is the semi-elasticity of the budget
balance (in percent of GDP) to the output gap.®

Indicators of the cyclical and exogenous/discretionary fiscal policies can then be estimated for
each country in our sample, using a simple time-series regression:’

CABt =a+ ﬂyt + ?CABt—l + lut (3)

where the output gap y, is calculated as the relative deviation of actual GDP from an HP trend. The

first-order autoregressive term on the right-hand side of (3) accounts for persistence in budget
balances, and effectively eliminates the severe first-order serial correlation of residuals observed in
static regressions.

The cyclical fiscal policy is captured by A, the short-term response of the CAB to the output

gap. A negative value implies that a cyclical upturn (downturn) tends to deteriorate (improve) the
CAB, indicating that government actions are systematically destabilizing and offset — at least partly
— the impact of automatic stabilizers on the economy. On the other hand, a positive coefficient on

y, implies that on average, the government seeks to increase the counter-cyclical bent of fiscal
policy through discretionary measures.

The effectiveness of fiscal policy entails reverse causality from CAB to y, introducing a
downward bias in OLS estimate of [3. Also, equation (3) is parsimonious by necessity (time series
are short in some countries), which could create an omitted variable bias. To alleviate potential

Of course, this does not mean that automatic stabilizers arise from the expenditure side since we assumed 775=0.

Gali and Perotti (2003), Wyplosz (2006) and Fatas and Mihov (2009) use a similar specification to study the cyclical features of
fiscal policy. Fatas and Mihov (2003) and Afonso, Agnello and Furceri (2009) also rely on a regression-based method to distinguish
between cyclicality, persistence, and the volatility of public expenditure.
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biases in the estimated /s, instrumental variable (IV) techniques are used. Instruments for the

output gap include its own lagged value, log-differenced terms of trade and oil prices, and energy
use per capita.'’ A priori, these are adequate instruments — especially for small open economies —
as cyclical fluctuations are correlated with terms of trade shocks, oil prices and energy use per
capita, without being directly influenced by the fiscal stance. For oil exporters, however, we used
the lagged value of the output gap, the output gap of the United States, and its lagged value."'

The exogenous discretionary policy is calculated as the variability (standard deviation) of a
residual éc . =CAB, — o - Byt — (CAB),_,, where &, 3,and ¥ are obtained from IV estimation.

This differs from the standard error of residuals in equation (3), 0 = /var,(4,) . The reason is
that, having instrumented the output gap, the residual of (3) would incorporate the non-
instrumented part of the output gap ( (yt -7, )), introducing co-movement between our measure

of discretionary policy and output gap volatility. This would in turn create a simultaneity bias in the
regressions performed to estimate the effect of fiscal policy on output gap variability. By their very
nature, these residuals capture more than discretionary policy decisions, including measurement
errors, and the direct budgetary impact of certain shocks over and above their influence on
economic activity (for instance, exchange rate fluctuations affecting interest payments and
commodity-related revenues, the influence of asset prices on certain revenue categories, and
inflation shocks). The notion of “exogenous discretionary policy” should therefore be interpreted
with caution. While equation (3) could be augmented to account for some of these effects, the
measurement of pure shocks raises other issues that would ultimately alter the transparency of our
simple approach.

2.1.3 Caveats

In interpreting our empirical results, one should keep in mind that government size is only an
approximation of the cyclical sensitivity of the budget balance. To assess the likelihood of any bias
introduced by that proxy, we look at the relation between the public expenditure to GDP ratio and
the semi-elasticities of the budget balance to the output gap estimated by the OECD for most of its
member countries (Figure 1). These estimates partly take into account the impact of tax
progressivity and cyclically-sensitive expenditure.’* The regression line is statistically
indistinguishable from a 45-degree line, indicating that government size is a reliable proxy of
automatic stabilizers in OECD countries.

Outside the OECD, however, lower output sensitivities may prevail. On the revenue side, a
greater share of indirect taxes in revenues and a lower degree of progressivity in direct taxes tend to
weaken the responsiveness of tax revenues to income. On the expenditure side, unemployment
insurance and other social safety nets are generally less developed. Given this, we may
overestimate the size of automatic stabilizers in developing countries, while underestimating their
impact on output and consumption volatility. We would correspondingly overestimate the

Lee and Sung (2007) estimate the responsiveness of fiscal policy to cyclical fluctuations, taking the average of GDP growth rates in
neighboring countries, weighted by the inverse of the distance between the two countries, as an instrument.

There are five oil producing countries in the sample. Ideally, the non-oil fiscal balances should be used in the regression. However,
no sufficiently long time series were available to obtain meaningful estimates of £. Dropping these countries from the sample does
not alter the results.

Some ad-hoc assumptions remain, however, including a unit-elasticity of indirect taxes and a zero-elasticity for expenditure except
unemployment benefits. The latter may be a strong assumption in light of Darby and Mélitz (2009) who show that social spending
other than unemployment benefits exhibits a significant countercyclicality, including health and pension expenditure. Building on
these results, Furceri (2009) estimates that social spending alone is able to offset about 15 percent of output shocks.
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2.2 Qutput volatility and automatic stabilizers: stylized facts

The seminal studies by Gali (1994) and Fatas and Mihov (2001) suggest that the
effectiveness of automatic stabilizers is already evident from the negative unconditional correlation
between real GDP growth variability and the size of government, and they show this for a sample
of selected OECD countries between 1960 and the early 1990s. Our broader sample, which covers
selected developing economies and ends in 2006, exhibits a similar correlation (Figure 2, top panel).
Subsequent analyses qualified this result, suggesting that the relation is likely to be non-linear and
unstable over time. Using the same set of countries as Fatas and Mihov (2001), Debrun, Pisani-
Ferry and Sapir (2008) document a dramatic weakening of the negative relation after the mid
1990s, a stylized fact present in our sample for advanced OECD countries (Figure 2, center panel).
Econometric analysis by the same authors also revealed non-linearities in this relation, implying
strongly decreasing returns in automatic fiscal stabilization beyond a certain threshold of
government size. Silgoner, Reitschuler and Crespo-Cuaresma (2002), and Martinez-Mongay and
Sekkat (2005) found similar non-linearities in a sample of EU member states.

Although the literature generally supports the effectiveness of automatic stabilizers in OECD
countries, some have suggested that the result may not hold in developing economies. In particular,
Viren (2005) finds that the negative relation between government size and GDP volatility does not
exist when developing economies are included in the sample. Using our sample, scatter plots
indeed depicts a weakly positive correlation for the subset of developing countries (Figure 2,
bottom panel).

These stylized facts raise two questions. First, it is unclear why automatic stabilizers per se
would be subject to strong “decreasing returns”."® Second, even if government size exaggerates the

3 That said, in a reduced-form IS-curve, the relation between output and the size of automatic stabilizers is log-linear because the

fiscal impulse stemming from the operation of stabilizers itself depends on output (see the Appendix).
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Figure 2

Automatic Stabilizers and Output Volatility, 1970-2006
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Figure 3
Output Volatility Over Time
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magnitude of automatic
stabilizers in developing
countries, the existence
of a positive relationship
remains counterintuitive.
Both puzzles are consis-
tent with the need to take
into account the shock-
inducing aspect of fiscal
policy. The appearance
of decreasing returns
could indeed result from
the fact that bigger gov-
ernments generate more
destabilizing fiscal shocks,
as documented in Debrun
and Kapoor (2010).
Likewise, the apparent
ineffectiveness of auto-
matic stabilizers in
developing countries
may have to do with
more pervasive institu-
tional weaknesses and
political economy con-
straints in these countries
that magnify the shock-
inducing part of fiscal
policy to the point of
overcoming automatic
stabilizers.

Another interesting
characteristic of the
relation between output
volatility and govern-
ment size is that it seems
to be evolving over time,
stressing the importance
to examine possible
causes for such evolu-
tion. Debrun, Pisani-
Ferry and Sapir (2008)
show that the factors
driving the trend decline
in output volatility until
the recent crisis — the so-
called great moderation —
were more powerful in
countries with smaller
government sectors than
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others. We can verify this in our broader sample and divide countries into 4 categories along
2 dimensions: trade openness and government size (cut-off levels are the median values). We
consider only the last two periods of our sample 1990-99 and 2000-06 to cover all the countries.

For both sub-periods, output volatility is on average larger in countries with smaller
governments, regardless of trade openness (Figure 3). Rodrik’s (1998) observation that more open
economies are generally more volatile is verified for 1990-99, but not for the more recent period.
Indeed, the bottom panel of Figure 3 shows that the decline in average output volatility between the
two subperiods has been more pronounced in more open economies, and among the latter in
countries with smaller governments. This suggests that open economies with smaller government
took better advantage of the factors driving the great moderation, such as improved access to
financial instruments, credit and external financing, allowing economic agents to better smooth
consumption and plan investment. Also, openness tends to raise the economic cost of policy
mistakes, contributing to better macroeconomic management, including more countercyclical
macroeconomic policies.

3 Econometric analysis

3.1  Testing the effectiveness of automatic stabilizers

Following Fatds and Mihov (2001), the empirical test is based on the cross-country relation
between government size and output volatility. As we also take into account time-varying factors
that may affect the public’s demand for fiscal stabilization or the government’s incentives to
provide such stabilization (Debrun, Pisani-Ferry and Sapir, 2008), the baseline empirical model is a
panel regression with period-fixed effects: '*

1=4 J
Y, 7o+ z AF, +¢G,, +¢,Cyc, +¢,Discr,, + Z 0.X,. Vi, “4)
=2 =

with i =1,...49 (countries) and 7 =1,...4 (10-year period). Y,, is a measure of real GDP volatility,
the F,’s symbolize period fixed effects, G;, denotes the size of automatic stabilizers (logarithm of
public expenditure in percent of GDP), Cyc, and Discr;, are the cyclical and discretionary

dimensions of fiscal policy discussed in Section 2, the X', ’s are control variables, and v,, is the

error term. As the cyclicality indicator is an estimated coefficient, it is sometimes not statistically
different from zero. To reduce the noise stemming from such uncertainty, we set Cyc, equal to

zero for countries where the [, is statistically insignificant at the 10 percent confidence level. The
discretionary dimension Discr;, is calculated for each subperiod to capture any change in the

average magnitude of fiscal policy shocks non-systematically related to the business cycle.

By default, we calculate output volatility as the standard deviation of real GDP growth over
each period ¢. However, since this measure is sensitive to variations in potential growth (over time
and across countries), we systematically checked the robustness of our results using the standard
deviation of the first differenced output gap (calculated by us for all countries as the relative
difference between actual real GDP and its HP-filtered series). The focus on aggregate output

14

The time dimension comprises 4 periods over which annual data have been averaged (1970-79, 1980-89, 1990-99 and 2000-06).
The panel is unbalanced because of data limitations for developing and emerging market economies. The Appendix reports data
sources. Input from auxiliary regressions can be found in Debrun and Kapoor (2010).
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volatility — instead of privately-generated GDP, for instance — is justified by the fact that the
contribution of fiscal policy to macroeconomic stability also operates through composition effects
of national expenditure (Andrés, Doménech and Fatas, 2008). Although there is no evident
theoretical reason for rejecting these effects, we also investigated the relationship between our
fiscal indicators and the variability of private consumption because the latter is more directly
related to welfare.

A rejection of the null hypothesis that ¢ =0 against the alternative ¢ <0 is consistent with
the effectiveness of automatic stabilizers. The Appendix formally illustrates that, given a sample
average of 0.38 for government size, plausible values of ¢ lie between —0.5 and —2.6. As we have

more observations than most comparable studies, we are better placed to deal with the
omitted-variables and reverse causality issues inherent to a single-equation approach. More
specifically, we introduce determinants of volatility that have been related to the “great
moderation” episode and are suspected to have weakened the relation between government size and
output volatility. We then we assess the robustness of our results, and expand the analysis to private
consumption volatility.

3.2 Fiscal policy: shock-absorbing or shock-inducing?

We first estimate a parsimonious model deliberately omitting discretionary and cyclical
dimensions of fiscal policy as well as time-series determinants of output volatility (Table 1). The
results are consistent with two stylized facts noted earlier. First, non-OECD-20 countries are both
more volatile and have smaller governments, explaining why the standard stabilization result holds
for the whole sample but not for the non-OECD-20 subset. Second, among the OECD-20 group,
the effectiveness of automatic stabilizers seems to have decreased substantially over the last two
decades.

We conjectured earlier that omitting Discr;, could entail a serious upward bias in estimates

of ¢ if bigger governments also tended to induce larger shocks. The results summarized in Table 2

— which now include all dimensions of fiscal policy and the time-series controls — lend support to
that hypothesis: the size of government now has a negative and statistically significant impact on
output volatility, and this regardless of whether we restrict the sample to certain economies or sub-

periods. The absolute values of ¢21 are higher than previously estimated, and the confidence

intervals are narrower. They are also quantitatively similar to Fatas and Mihov (2001) — around 2 —
despite a very different sample.

These results differ from Fatas and Mihov (2003) who find that government size has a
positive effect on volatility in a cross-section of 91 countries. Their model is similar to (4) except

that (i) they have no measure of Cyc,, (ii) the time dimension is missing, and (iii) their measure of
Discr;, is based on public consumption only. Two important reasons for the difference are that our

approach allows for a richer set of relevant determinants of volatility (e.g., financial development)
and that it uses measures of automatic stabilizers, cyclical policy and discretionary policy that are
mutually consistent and based on a broad coverage of the government sector.

While we fail to find any significant stabilizing impact of the cyclical dimension (a sign that
this series may be too noisy), the coefficient ¢ on the discretionary dimension is positive and
significant for the unrestricted sample and for the sub-sample excluding the OECD-20. In contrast,

¢23 is not significantly different from zero in the OECD-20. Also, the fit of the model increases
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Table 1

Standard Deviation of Real GDP Growth Rate
Dependent Variable All Non-OECD OECD (1970-89) OECD (1990-2006)
1 2 3 4
Openness 1.143 0.150 1.617* 0.720
(1.32) (0.11) (1.87) (1.17)
Automatic Stabilizers —1.614%** 1.038 —2.224% %% —0.244
(-4.45) (1.35) (-2.78) (-0.41)
Constant 0.728 5.614%** —0.418 0.675
(1.21) (3.19) (-0.48) (0.99)
Observations 152 75 37 40
R -squared 0.14 0.15 0.33 0.32

Note: Robust #-statistics in parentheses. Time effects are not reported. Stars denote statistical significance at conventional levels (* for
10 per cent, ** for 5 per cent, and *** for 1 per cent).

Table 2
Introducing Cyclical and Discretionary Dimensions of Fiscal Policy
(dependent variable: standard deviation of real GDP growth rate)
Non All All
Dependent Variable OECD-20 OECD-20 Al 1970-89 1990-2006 All
1 2 3 4 5 6
Openness 0.717 0.462 0.507 -0.389 0.684 0.519
(1.56) (0.48) (0.79) (-0.33) (1.00) (0.86)
Automatic Stabilizers —1.409%** —-1.605* —2.013%** —1.290%* | —2.257*%*% | —1.680%**
(-2.93) (=1.79) (=5.00) (-2.30) (-3.89) (-4.21)
Central Bank Independence -0.117 0.715 1.096* 0.138 1.404 —2.728%**
(=0.27) (0.47) (1.79) (0.18) (1.63) (-2.62)
Financial Development —0.446%* —-0.01 —0.788%** -0.577 —0.770%** —0.550**
(-1.98) (-0.02) (-3.01) (-1.08) (-2.56) (-2.20)
Cyclical Fiscal Policy —-0.065 0.209 0.114 -0.214 0.030 0.026
(=0.27) (0.15) (0.38) (=0.51) (0.07) (0.09)
Discretionary Fiscal Policy 0.016 0.911%** 0.672%** 0.186 0.877%** —0.451%*
(0.16) (4.62) (4.64) (1.19) (4.66) (-1.79)
Interaction: Discretion x CBI 2.118%**
(3.83)
Constant 1.013%* -2.501 -1.134 0.992 —2.617**
(2.13) (-1.17) (-1.51) (0.42) (-2.42)
Observations 77 56 133 47 86 133
R -squared 0.40 0.52 0.50 0.35 0.57 0.58

Note: Robust #-statistics in parentheses. Time effects are not reported. Stars denote statistical significance at conventional levels (* for
10 per cent, ** for 5 per cent, and *** for 1 per cent).
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substantially. These results suggest that discretionary fiscal policy is likely to be an important
contributor to output volatility outside the core OECD economies covered in previous studies. This
is in line with Fatas and Mihov (2003), although our measure of discretionary policy — based on
budget balance volatility — is quite different from theirs — volatility of GDP-growth-adjusted public
consumption.

An interesting observation is that the degree of central bank independence has a significantly
positive impact on volatility, a result largely driven by the presence of the non-OECD-20 countries
in the sample. This could suggest that anti-inflationary credentials take time to build up despite
rising degrees of legal independence, or that productivity shocks and decision lags entail a
meaningful trade-off between real and nominal stability.

Another possibility is that coordination failures in the policy mix could be more frequent
when monetary and fiscal authorities independently pursue different objectives. Specifically, fiscal
impulses unrelated to routine stabilization are more likely to lead to costly conflicts with monetary
authorities when the latter are politically independent than when they are forced to accommodate
fiscal shocks. To explore that conjecture, we added to the model an interaction term between the
index of central bank independence (CBI) and our measure of exogenous fiscal policy. In the
presence of the interaction term, the estimated coefficient of CBI turns negative and significant — as
one would expect if CBI induces improvements in the quality of monetary policy — whereas the
interaction term is positive and highly significant. One interpretation is that fiscal impulses not
systematically related to output stabilization undermine the benefits of central bank independence,

reflecting possible coordination failures in the policy mix. The fact that ¢A3 also turns negative

when the interaction term is present could indicate that such conflicts would be the main reason for
the positive conditional correlation between fiscal discretion and output volatility.

Finally, we see that the moderating impact of financial development on output volatility is
robust to the introduction of our fiscal controls although that effect is mainly driven by more recent
(post-1990) observations.

3.3 Robustness checks

We now check the robustness of our results to common econometric issues, first examining
the possibility of reverse-causality, and then assessing the risk of an omitted-variable bias.

3.3.1 Endogeneity

Equations (4) and (5) are potentially subject to reverse causality problems. For instance,
governments concerned with output stability could arguably adjust their fiscal behavior and the size
of automatic stabilizers to the intensity of exogenous disturbances affecting the economy
(Rodrik, 1998). Reverse causality could also bias estimated coefficients on CBI and financial
development if more volatile economies are more inclined to delegate monetary policy to an
independent agency with a clear stabilization mandate, and if private agents take better advantage
of financial services to self-insure against the income effect of aggregate fluctuations.

Following Fatas and Mihov (2001, 2003), we selected instruments capturing institutional and
structural characteristics of countries likely to be correlated with our explanatory variables but
presumably orthogonal to output volatility itself. Institutional instruments include the electoral rule
(proportional vs. majoritarian), the type of political system (presidential vs. parliamentary), the
presence of political constraints (number of veto points in the government), and the distribution of
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Table 3
Two-Stage-Least-Squares (2SLS) Estimates
(dependent variable: standard deviation of real GDP growth rate)
Instrumented Variable Automatic Cyclical Discretionary| Financial Central Bank
Stabilizers | Fiscal Policy | Fiscal Policy | Development | Independence
1 2 3 4 5
Openness 0.528 0.472 0.491 0.539 0.566
(0.83) (0.75) (0.74) (0.85) (0.79)
Automatic stabilizers —2.271H** —2.169%** —1.948%** —2.144%** —2.802%**
(-4.17) (-5.11) (-4.07) (-5.00) (-4.31)
Central Bank Independence 1.096* 1.050%* 0.790 1.084* 3.873%
(1.69) (1.75) (1.23) (1.80) (1.85)
Financial Development —0.817%** —0.814%** —0.971*** —1.083%*** —0.902***
(-3.21) (-3.14) (-3.45) (-2.61) (-3.25)
Cyclical Fiscal Policy 0.125 0.012 —0.225 0.166 0.099
(0.44) (0.01) (-0.75) (0.57) (0.29)
Discretionary Fiscal Policy 0.671%** 0.659%** 0.322 0.650%** 0.734%%*
(4.22) (3.64) (0.87) (4.15) (4.92)
Constant -1.201 -1.037 —0.063 —-0.896 -3.070*
(-1.3D) (-1.32) (-0.06) (-1.24) (-1.86)
Observations 127 127 127 127 127
R -squared 0.49 0.49 0.44 0.48 0.39
Wu-Hausman Test (p -value) 0.79 0.92 0.05 0.31 0.11
Hansen J Test (p -value) 0.24 0.25 0.41 0.38 0.37
Weak Identification (£ -stat) 27.76%* 34 7.65 24.41%* 2.55
Exogeneity Tests (p -value):
Automatic Stabilizers 0.9 0.72 0.75 0.53
Central Bank Independence 0.3 0.1 0.64 0.1
Financial Development 0.26 0.15 0.16 0.07
Discretionary Fiscal Policy 0.13 0.07 0.34 0.26
Cyclical Fiscal Policy 0.04 0.26 0.1 0.25

Note: Robust z-statistics in parentheses. Time effects are not reported. Stars denote statistical significance at conventional levels (* for
10 per cent, ** for 5 per cent, and *** for 1 per cent).

ideological preferences. Other instruments are GDP per capita (at PPP, in log), the dependency
ratio, the rate of urbanization, and a dummy variable identifying oil producers.

The specification used for 2SLS estimation is column 3 of Table 2. We instrumented
potentially endogenous explanatory variables one by one, each time testing for the endogeneity of
other suspicious instruments."> Formal exogeneity tests (Wu-Hausman, WH) only rejected the null

> Instrumenting multiple right-hand-side variables did not yield any meaningful result, in large part reflecting the weak-instrument

issue discussed below.
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hypothesis that OLS estimates are consistent for Discr;, (strongly) and the index of central bank

independence (marginally), suggesting that 2SLS should be preferred over OLS (column 3 and 5 of
Table 3). Testing for the orthogonality between each non-instrumented explanatory variable (i.e.,
the included instruments) and the error term broadly support the conclusions of the WH tests.

Two-stage least-squares estimates confirm the effectiveness of automatic stabilizers
(column 1 of Table 3) and the stabilizing impact of financial development (column 4), although the
coefficient for the latter is somewhat higher in absolute value. The other results are difficult to
interpret because instruments appear to be weak, meaning that the explanatory power of the
excluded instruments in the first stage regression is too low to provide reliable identification.
Hence 2SLS estimators are biased and inefficient, especially in small samples such as ours (Stock,
Wright and Yogo, 2002). It is nevertheless notable that our indicator of fiscal policy discretion does
not appear to significantly raise volatility when it is instrumented. This could be a sign that this
indicator also reflects other sources of output volatility not captured by the statistical model, but
with potentially significant budgetary consequences (e.g., commodity or asset prices, exchange
rates, inflation shocks...).

3.3.2 Omitted variables

The omission of relevant explanatory variables could also entail a correlation between the
error term and the independent variables. We thus further examine the possibility of a bias by
adding potential determinants of output volatility to the baseline specification. Keeping our focus
on the effectiveness of automatic stabilizers, we follow Fatas and Mihov (2001) and select controls
likely to be correlated with both government size and output volatility.'® None of the added
explanatory variable turns out being statistically significant (neither individually nor together, as
shown in Table 4), and estimates of the coefficients of interest (automatic stabilizers, discretionary
fiscal policy and financial development) are not statistically different across regressions.

In a panel context, a natural test for the robustness of our results to omitted variables is to
add country fixed-effects. The limited size of our sample limits our investigation to the
parsimonious specifications in columns 8 and 9, which exclude the cyclical policy indicator
because it has no time-series variance. The stabilizing impact of financial development does not
survive this “acid test”, pointing to the possibility that some underlying, country-specific variables
— perhaps “deep” institutional determinants'’ — jointly determine the level of financial development
and macroeconomic volatility. In contrast, automatic stabilizers and discretionary policy still
exhibit respectively stabilizing and destabilizing impacts on GDP growth. The interaction between
CBI and discretionary fiscal policy passes the test as well, adding support to the possibility that
coordination failures in the policy mix could be a key channel through which fiscal discretion
increases output volatility.

3.3.3 Fiscal policy and private consumption volatility

While macroeconomic stabilization aims at reducing the volatility of output, welfare gains
are often thought to be more closely associated with the stability of real private consumption.'®
Although output and consumption (real growth) volatilities are strongly correlated (unconditional

These authors discuss in detail the motivation for each of those controls.
17 See Acemoglu et al. (2002).

The argument is not so clear-cut, however, because output fluctuations are likely to be more tightly related to employment, and
thereby leisure.
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Table 4
Adding Control Variables
(Dependent variable: standard deviation of real GDP growth rate)
Ttem 1 2 3 4 5 6 7 8 9
Openness 0.450 0.807 0.862 0.910 0.923 0.844 0881 | -1.924 | -3.081

(0.66) (1.08) (1.21) (1.28) (1.30) (1.24) (1.34) 091y | (-1.31)

‘Automatic Stabilizers 2,067 | —2.408%%% | 2 574%%% | 2 439%#% | 2 426%* | 2 421%% | 2326%%% | 2.867%* | —2.738%*
494y | (5.14) | 4.60) | 437 | 447 | 417 | (393) | (248 | (-2.56)

Central Bank Independence 1115% 1.031* 0.984 1.065* 0.885 1382% | _1931* 0.423 ~1.689
(1.85) (1.69) (1.58) (1.67) (1.33) (1.84) (-1.66) (0.66) (-1.26)
Financial Development T0.782%%% | 0.820%% | 0.920%* | _0.874%* | 0.914%* | 0.640%* | _0.560* 0.005 0.066

(292) | 3.03) | 252 | 257 | 275 | (195 | (-1.63) (0.01) (0.14)

Cyclical Fiscal Policy 0.117 0.046 0.013 0.039 0.051 0.126 ~0.015
(0.39) (0.15) (0.04) (0.13) (0.16) (0.36) (-0.04)

Discretionary Fiscal Policy | 0.676*** | 0.642%%* | 0.639%** | 0.623%%* | 0.711*** | 0.831*** | —0.187 | 0.489%** | —0224
(4.65) (4.14) 4.17) (4.20) (4.55) (5.32) (-0.49) (2.73) (-0.54)

Country Size (Log of GDP) 20018 | —0.007 | —0.006 | —0.008 0.004 0.027 | —0.033
(-028) | (0.11) | (=0.09) | (-0.13) (0.06) (-0.44) | (059

Mean Real GDP Growth 0131 | -0.132 | —0.117 | -0.113 | -0.081 | -0.105
(-144) | 146 | 121 | 122) | (083 | (111

GDP per capita (PPP, in Log) 0.075 0.077 0.118 ~0.015 0.032
(0.39) (0.41) (0.68) (-0.08) (0.17)

Terms-of-trade Volatility 0.020 0.023 0.015 0.010
(0.96) (1.12) (0.91) (0.71)

Oil Dummy —-0.844 -0.792 —-0.385
(-0.98) (-0.85) (-0.46)
Government Stability —0.121 —0.078
(-0.85) (-0.63)
Interaction: Discretion x CBI 1.783%*** 1.328%**
(2.63) (2.11)
Country Fixed Effects (F -test) 2.94%* 3.41%*
Constant -0.722 —0.852 —1.666 -1.722 —2.432 -0.571 0.854 -1.05 0.435
(-0.41) (-0.48) (-0.64) (-0.65) (-1.01) (-0.22) (0.32) (-0.56) 0.21)
Observations 133 133 133 133 133 111 111 133 133
R -squared 0.50 0.51 0.51 0.51 0.52 0.58 0.63 0.35 0.35

Note: Robust #-statistics in parentheses. Time effects are not reported. Stars denote statistical significance at conventional levels (* for
10 per cent, ** for 5 per cent, and *** for 1 per cent).

correlation coefficient of 0.69 in our sample), the determinants of private consumption reflect
individual choices that may be more directly responsive to opportunities to smooth consumption
than to fiscal aggregates. Variance-decomposition exercises performed by Debrun, Pisani-Ferry
and Sapir (2008) provide some support to that presumption, showing that automatic stabilizers —
income tax payments and transfers — have not contributed to the decline in consumption volatility
observed since the mid-1980s.

To model private consumption volatility, we follow equation (4). The results are
qualitatively comparable to those found for output volatility, but with important nuances (Table 5).
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Table 5
Fiscal Policy and Consumption Volatility
(dependent variable: standard deviation of real GDP growth rate)
Estimator: OLS 2SLS
1 2 3 4 5 6

Openness 1.032 1.059 1.417 1.050 1.227 1.348

(1.11) (1.19) (1.59) (1.10) (1.28) (1.43)
Automatic Stabilizers —1.140* -0.772 —2.046%** —1.307** -1.091* —1.263**

(-1.94) (-1.36) (-2.61) (-2.08) (-1.63) (-1.99)
Central Bank Independence 0.944 —2.886* 1.637 1.289 0.958 1.375

(1.08) (-1.86) (1.62) (1.51) (1.08) (1.58)
Financial Development —1.429%**  _1.196%** || —1.394%%* —1.384*** —1.633%*** —2.228%**

(-2.94) (-2.42) (-3.15) (-3.13) (-3.23) (-2.91)
Cyclical Fiscal Policy —-0.511 —0.606 —0.387 -1.11 —0.875* —-0.318

(-1.15) (-1.43) (-0.87) (-0.88) (-1.81) (-0.70)
Discretionary Fiscal Policy 0.525***  —0.606* 0.611%*** 0.526** 0.162 0.521**

(2.51) (-1.89) (2.84) (2.04) (0.39) (2.39)
Interaction: Discretion x CBI 2.118%%**

(2.76)

Constant 0.307 2.575%* -1.028 0.168 1.210 0.514

(0.28) (2.25) (-0.80) (0.13) (0.78) (0.44)
Observations 131 131 126 126 126 126
R -squared 0.35 0.39 0.35 0.35 0.33 0.34
Wu-Hausman Test (p -value) 0.24 0.65 0.14 0.06
Hansen J Test (p -value) 0.16 0.12 0.17 0.34
Weak Identification (F -stat) 27.14%* 3.37 7.44 23.49%**

Note: Robust z-statistics in parentheses. Time effects are not reported. Stars denote statistical significance at conventional levels (* for
10 per cent, ** for 5 per cent, and *** for 1 per cent).

First, the stabilizing effect of financial development is quantitatively large and statistically
significant, confirming the important role of access to credit in providing consumption-smoothing
opportunities to consumers. Second, automatic stabilizers continue to play a stabilizing role,
although it is quantitatively smaller than for output (by roughly % in most regressions) and less
precisely estimated. Instrumenting government size yields quantitatively similar results to the
output volatility equation. However, these results are not robust to the introduction of additional
control variables, even though the latter remain non-significant. Third, the discretionary dimension
of fiscal policy is generally destabilizing; but simultaneity concerns remain. Fourth, the cyclical
dimension of fiscal policy now consistently has the expected negative impact on consumption
volatility although large estimation errors' remain. Still, the contrast with the output equations is

1 Running the same regressions with the unrestricted indicator of cyclical policy indeed reduces ¢2 and increases errors.
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striking enough to suggest that systematic stabilizing actions by fiscal policymakers seem to be
more effective at stabilizing private consumption, possibly because they are better targeted.
Alternatively, this could indicate that our indicator of cyclical fiscal policy also captures automatic
stabilizers on the expenditure side, which are by design targeted at smoothing individual consumer
income. Finally, the interaction between the CBI index and our measure of the discretionary
dimension of fiscal policy remains strong and statistically significant.

4 Conclusions

This paper revisits the empirical link between fiscal policy and macroeconomic volatility
(output and private consumption). Our analysis is based on a sample of 49 developing and
advanced economies spanning the last 40 years. Results generally provide strong support for the
view that fiscal stabilization operates mainly through automatic stabilizers. By contrast, fiscal
policies systematically linked to cyclical conditions — be they pro- or counter-cyclical — do not
appear to have a meaningful impact on output volatility. Finally, fiscal variability not
systematically related to the business cycle generally seems to increase output and consumption
volatility, possibly due in part to conflicts with monetary authorities. However, these latter two
results may suffer from a simultaneity bias because certain sources of budgetary volatility (e.g.,
exchange rate, or inflation) are correlated with output volatility. Outside fiscal policy, financial
development seems to exert a moderating influence on income and, even more so, on consumption
growth, but robustness analysis indicates that it may proxy the role of other country-specific
features not included in our analysis. As regards monetary policy, central bank independence is
associated with lower volatility, provided that the interaction between monetary and fiscal policies
is taken into account.

The analysis contributes to the relevant literature in two ways. First, we show that the
effectiveness of automatic stabilizers extends well beyond the narrow sample of 20 OECD
countries explored by Fatids and Mihov (2001) and apply with equal strength to a broader set of
highly heterogeneous countries, including developing economies. Second, our robustness tests
strike a note of caution on the causal nature of the relationship between discretionary policy
activism and output volatility (Fatas and Mihov, 2003).

Broader policy implications emerge. First, fiscal policy is unambiguously effective at
durably stabilizing the economy when it operates in the same way as automatic stabilizers (in a
timely, reasonably predictable and symmetric way). Second, governments could also contribute to
macroeconomic stability by subjecting the pursuit of other objectives (redistribution or efficiency)
to a “stability test.” Our results indeed suggest that a conscious effort to reduce conflicts among
public finance objectives and between monetary and fiscal policies could reduce output volatility.
One practical way to do so is to subject budget preparation to quantitative objectives or even
binding constraints defined in terms of a structural balance or expenditure ceilings.

That said, an exclusive reliance on automatic stabilizers as the channel of fiscal stabilization
has limits and potential drawbacks. In terms of the limits, recent experience suggests that
government revenues endogenously respond to asset price cycles not necessarily synchronized with
the business cycle. The induced swings in commonly estimated structural budget balances may be
difficult to sustain politically, leading to pro-cyclical fiscal expansions when structural surpluses
appear substantial (Alesina, 2000). Also, automatic stabilizers may be insufficient in case of acute
crises, or when other policy instruments or consumption smoothing opportunities are constrained.

In terms of the drawbacks, the fact that large stabilizers come with large government sectors
may adversely affect potential growth and the economy’s resilience to shocks; and as our analysis
suggests, it could also increase the likelihood of destabilizing fiscal shocks. In light of these limits
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and drawbacks, a number of proposals to enhance fiscal stabilizers without increasing the size of
government have been made. For instance, given the difficulty to design effective fiscal stimulus
plans and the incomplete credibility of subsequent consolidations, automatic adjustments in
selected tax rates or expenditure programs could be envisaged (see Baunsgaard and Symansky,
2009, for a survey and an assessment).

Looking forward, further research will need to address a number of pending issues. First, we
see a need to explore more systematically the apparently strong impact of monetary-fiscal conflicts
on macroeconomic volatility, as this could have important implications for the design of
macro-fiscal frameworks. In particular, alternative measures of the quality of monetary policy
should be envisaged. Second, we ignored the impact of expenditure and revenue composition on
the size of fiscal stabilizers, possibly introducing measurement errors. Third, and related, more
work is needed to improve measures of automatic stabilizers — particularly to have a better grasp of
the role of expenditure composition — and of fiscal discretion.
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APPENDIX
Data Sources

Data on government size (general government expenditure as a percentage of GDP), GDP
per capita, openness to trade, public debt (percentage of GDP), private consumption, dependency
ratio and urbanization rates are obtained from the IMF World Economic Outlook Database.
Financial development, which is captured by the total stock of credit by deposit money banks to
private sector as percentage of GDP, and indices of oil prices are obtained from the IMF
International Financial Statistics. Data on political and electoral systems is from the Database of
Political Institutions (Beck ef al.,, 2001). The political constraint index is from the POLCON
database (Henisz, 2006). The index of government stability is from the International Country Risk
Guide database. The index of Central Bank Independence is from Crowe and Meade (2008).

Automatic stabilizers, fiscal multipliers and ¢31

It is useful to illustrate the link between our estimates of the impact of automatic stabilizers
and conventional measures of fiscal policy effectiveness. For simplicity, the starting point is a
log-linear, backward-looking IS equation:

y=Aya+ pd— Ni-7) - pletnrn) + By +e (A.1)
with 0<A<1 and 3, .. %>0

where the output gap” y depends on the government budget deficit d, the real interest rate, the real
exchange rate, external demand, and a random disturbance (all these with obvious notations). The
decomposition between the cyclical and the cyclically-adjusted deficit (4°) can be written as:
d=d’ — ay, where o > 0 denotes the sensitivity of the budget deficit to the output gap. The
cyclically-adjusted deficit itself reflects the cyclical policy and a residual: & = —fy + u, with #> 0.
Hence, d = —(a+ )y + u. Substituting for the budget deficit, we can write the long-run relationship
(y =y.1) as follows:

1 * *
) AR - A2
y (1+y0(0,+15)_/1)[7oﬂ ni—-z)—y,(etm—m)+y,y +g] A2

Clearly, greater automatic stabilizers, a more countercyclical discretionary fiscal policy and a
greater fiscal multiplier all contribute to offset IS shocks:

Wy ~% S G (.5 )
deda dedff (I+y,(a+B-A)° =~ 0edy, (+y(a+p)-A)

To illustrate how these fiscal policy parameters relate to the estimated impact of automatic
stabilizers on output volatility in the empirical model, let us write the variance of the output gap
21
as:

1
(+y(a+p)-4)

Var(y)= [ j > Var(&)

2 A similar relationship can be assumed to hold for the log of output.

2l The same expression applies to the first difference of the output gap.
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with E=[pu—n(Gi-7)-—ple+n—n)+py +é&
This implies:
osd(y) _ 2y
Vo (+y(a+p)-A)
Stronger automatic stabilizers thus reduce the standard deviation of the output gap, but at a

decreasing rate because stabilizers themselves run against the potency of exogenous fiscal
impulses. This second-round effect likely explains why using the logarithm of government size

0Sd(y) _ ~ Yo 8d(£)<0, and

doa  (+y,(a+p-A) $d(¢)>0

(instead of its level) generally yields better statistical results. The link between ¢21 and the fiscal
policy parameters can be written as:

— an(y) :an(y): —Qy, Sd A3
A= doge) 1y, (e A
o

Using equation (A.3), we can determine a range of values for ¢?] consistent with plausible

calibration of the various parameters. As Sd(&) is not observable, we simply assume — in line with
recent empirical estimates>> — that fiscal policy can stabilize about one third of shocks to & We thus
set Sd(&) equal to 1.5 times our sample’s measure of output variability. Assuming® that A = 0.6,
that 3 spans over [0.1; 1.5] and that government size can be anywhere between 0.2 and 0.6, the
implied values for ¢ lies between —2.64 and —0.48. We can also use equation (A.3) to calculate,
for given government size, the range of values of fiscal policy multipliers implicit in our estimates
of ¢ Taking the sample average of government size of 0.38 and assuming that discretionary fiscal
policy is acyclical (3> 0), the 95 percent confidence interval of ¢ (i.e. [-2.81; —1.22])** maps into
“fiscal multipliers” ((3) (1+ 3 (a+/) — A)"' between 0.4 and 1.5. Replicating this exercise for the
95 percent confidence interval of ¢ using the standard deviation of the output gap as the measure
of volatility (i.e. [-2.29; —0.92]), we obtain somewhat lower multipliers (between 0.4 and 1.0).

2 For recent evidence, see Dolls, Fuest and Peichl (2009).

The value for the persistence parameter was set on the basis of the average value obtained in straightforward OLS estimations of
equation (A.1) for a variety of advanced countries in our sample.

23

2 This refers to the regression (3) in Table 2 of the main text.
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FISCAL STABILISATION PLANS AND
THE OUTLOOK FOR THE WORLD ECONOMY

Patrick Van Brusselen”

The topic of counter-cyclical fiscal policies has been put squarely under the spotlights since
the outbreak of the current world-wide financial and economic crisis in September 2008. As
governments have devised billion dollar stimulus packages, debates have raged in both the media
and academia surrounding the effectiveness of such measures. This paper brings together material
written on fiscal stabilisation plans in 2009 and a more recent macroeconomic projection for the
world economy, which was made in early 2010. It attempts to provide an overview of the theory
and empirical evidence on the effects of fiscal policies, placed in the current context of global
recession and financial distress. It then goes on to address the question of where the world
economy is headed given the now generally unsustainably high levels of public sector deficits and
debt and given the possibility that the global financial crisis will have lasting adverse effects on
potential output levels. This text is a very much abridged version of the full paper (80 pages in
length) that was presented at the Bank of Italy’s Fiscal Policy Workshop, held in Perugia on
25-27 March 2010. The full paper can be obtained upon simple email request sent to the author.

1 Economic stabilisation policies in theory

1.1 The basic fiscal policy setup

During the Great Depression years of the 1930s, John Maynard Keynes explained that the
cause of the high unemployment was insufficient demand. Aggregate demand had fallen to a level
below that necessary to ensure the full and optimal utilisation of the economy’s productive
capacities, in terms of both labour and capital utilisation. Left to themselves, economies could
remain in such a state of insufficient demand indefinitely. The answer to this deficiency was for the
government to boost demand and bring the level of aggregate demand up to the level of optimal
aggregate supply, thus ensuring full employment and stable inflation.

Government intervention in the economy happens through both the expenditure side and the
income side. On the expenditure side, government outlays are, in part, linked to mechanisms laid
down in laws. These public expenditures are commonly referred to as non-discretionary or
entitlement spending. Other spending items are called discretionary, because governments can
decide to change the level of spending on these items without going through changes in legislation.
Most income is usually raised through taxation rates, which are usually laid down in laws and are
thus non-discretionary.

Changes in the business cycle have a direct influence on government income and
expenditure levels, even without any changes in discretionary spending. Indeed, in a recession,
unemployment levels rise and lead to automatic increases in unemployment benefits paid out. This
in turn tends to mitigate the effect of the cyclical downturn on income and employment. Similarly,
a recession can lead to a decline in household incomes and push households into lower average tax
brackets. This tends to increase after-tax incomes and mitigate the effect of the cyclical downturn
on income and employment, while leading to reduced tax receipts for the government.
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However, alongside the working of the government’s automatic fiscal stabilisers, a
government can also intervene directly in the economy through discretionary fiscal policy,
enhancing or counterbalancing the effects of automatic stabilisers.

1.2 Insights from the Hicksian IS-LM analysis

In discussing the effectiveness of monetary and fiscal policy, two polar cases can be
analysed in the standard Hicksian IS-LM framework. In this framework, recall that the IS curve or
schedule represents the combinations of interest rates and aggregate output levels for which the
goods market is in equilibrium. It is negatively sloped because a higher level of the interest rate
reduces investment spending. The LM curve represents the combinations of interest rates and
aggregate output levels for which real money balances (and the bond market) are in equilibrium. It
is positively sloped because a higher level of the interest rate reduces the demand for real money
balances and an increase in aggregate income raises the demand for real money balances.

First, there is the classical case in which the LM curve becomes vertical. A vertical LM
schedule signals that demand for real money balances is completely insensitive to the interest rate.
This is called the classical case because it represents the situation corresponding to the quantity
theory of money, which states that for a given price vector, the level of real output is completely
determined by the supply of nominal money balances. In this situation, fiscal policy is completely
ineffective in stimulating the economy while monetary policy can have a maximum effect on
output. Indeed, an increase in the money supply shifts the LM schedule out to the right, leading to a
strong increase in output and a parallel decline in the interest rate. An increase in government
expenditure, which shifts the IS curve up and to the right, would lead to a complete crowding out of
private spending, thus pushing up the interest rate and leaving the output level unchanged.

Second, there is the case of the liguidity trap, in which the LM curve becomes horizontal and
where changes in the quantity of money are unable to shift it. In this case, households are prepared
to hold any amount of real money balances rather than increase their portfolio balance of less liquid
bonds. Changes in the stock of money in circulation have no effect on the LM curve, implying that
monetary policy no longer affects the interest rate, no longer affects investment and savings
decisions, and no longer affects output and income. This is the situation that presents itself when
nominal interest rates fall to their zero lower bound. Households then prefer to hold cash balances
rather than invest in less liquid bonds that yield zero interest. Note that an economy can also find
itself in a liquidity trap with a positive interest rate, as in the case of a seizing up of credit linked to
increased perceptions of market or counterparty risk. If this situation leads to lower private final
demand, fiscal policy can be relatively potent, as an increase in government spending will not lead
to any significant crowding out of private consumption and investment.

Having reviewed the potential for economic stimulus through fiscal policy in the case of the
classical model and in the case of a liquidity trap, we now turn to a summary analysis of fiscal
policy in the usual IS-LM framework. An increase in government spending or a decline in taxation
brings about an increase in both output and in the interest rate. For any rise in public spending,
equilibrium output must rise by the change in spending multiplied by the value of the fiscal
spending multiplier. In an open economy operating in a flexible exchange rate regime, the rise in
the interest rate would lead to a rise in the external value of the country’s currency and to a
deterioration in the country’s current account balance. In the absence of any crowding out and
upward pressure on the interest rate, the economy’s equilibrium output would rise unambiguously.
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1.3 Bridging the divide with the New Keynesian perspective

In a noteworthy attempt to breach the divide that has appeared between various strands of
macroeconomic approaches since the beginning of the global financial crisis, recent literature has
indicated that though differences do exist between more traditional Keynesian and the New
Keynesian approaches, these differences can often be largely explained in terms of modelling
assumptions.

Indeed, recent research indicates that even in the framework of a modern, state-of-the-art
New Keynesian macroeconomic model, the basic findings of the more traditional Keynesian
perspective on the usefulness of public stabilisation policies still hold (Woodford, 2010). This
research indicates that both monetary and fiscal policies are essential policy tools, but that their
effectiveness is state-dependant, that it changes with their degree of coordination, and that timing
and expectations matter. The New Keynesian macroeconomic models would produce government
spending multipliers of around unity when monetary policy is coordinated with fiscal policy,
ensuring that real interest rates do not rise. If monetary policy does not stabilise real interest rates
and if the economy is operating around its potential output level, real interest rates would rise and
the public spending multiplier would fall below one, possibly even becoming nil or negative. The
multiplier can however be significantly larger than one in these models, inasmuch as the economy
is operating below potential and if monetary authorities act to reduce real interest rates. The
research finds that a large public multiplier is to be expected in the case where the nominal interest
rate falls to the zero lower bound, as the higher inflation generated by public spending would
reduce the real interest rate.

The research also attempts to shed light on the question of the optimal size of discretionary
public spending plans in the face of a recession, supporting the view that the optimal size of a
public stabilisation plan depends on the output loss relative to the economy’s potential and on
perceptions as to the timing and duration of the increase in public spending. Indeed, confirming
other recent findings (Krugman, 2008), the research indicates that the larger the negative output
gap, the larger the optimal policy response: the fiscal stabilisation package should go a long way in
closing the output gap if the gap is large, but should remain much more limited in the case of a less
pronounced or cyclical downturn. At the same time, the effectiveness of a public spending
programme depends on the duration of the rise in spending. If the increase in public spending is
expected to persist even after a recovery in private sector output, the expected increase in real
interest rates would once again reduce the potency of the fiscal stabilisation plans.

2 Optimal design of fiscal stabilisation programmes

Standard economic theory indicates that in situations where there exist developed and
functioning financial markets and an independent central bank with the appropriate know-how,
monetary policy is usually the best response to an effective or anticipated downturn in economic
activity, due to the speed with which monetary authorities can modify market interest rates. Even
though it may take several quarters before the full impact of a change in the monetary policy stance
is felt in the economy, the first effects materialise quite rapidly and implementation lags are, in any
case, shorter than those usually associated with budgetary processes.

In all cases, an economic downturn will also lead to an autonomous counter-cyclical fiscal
policy through the working of the automatic fiscal stabilisers. However, if the expected downturn
appears to be particularly sudden and large, there is a case that can be made for an accompanying
expansionary and discretionary fiscal policy. This is particularly relevant in situations where
monetary authorities have all but exhausted the scope for conventional monetary policy
intervention through reductions in policy interest rates. It has also been shown to be the optimal



260 Patrick Van Brusselen

response in the face of uncertainty as to the true impact of monetary and fiscal policy options.
Furthermore, recent research indicates that an active discretionary fiscal policy based on
counter-cyclical public spending can be more important for growth than a fiscal policy based only
on automatic fiscal stabilisers.

When monetary policy is deemed insufficient to stabilise the economy on its own, or in the
case of a liquidity trap, an expansionary fiscal policy should be devised so as to correspond to a
number of basic principles. There are the now well-known three “Ts”: an expansionary fiscal
policy should be timely, targeted and temporary (Elmendorf and Furman, 2008). Then, there are the
three “Cs”: an expansionary fiscal policy should also be contingent, credible and coordinated.

All in all, poorly crafted fiscal stabilisation packages might result in too little economic boost
coming too late, and lead only to rising interest rates and increased public borrowing and debt. In
this case, having no fiscal stimulus could be better than a badly thought-out stimulus plan, in
limiting the present value of the sum of current and future output losses.

3 Empirical evaluations of fiscal multipliers

The following section presents the values of fiscal multipliers that are found through the
historical narrative record method, through the analysis of the impulse-responses of variable auto
regressive models and through macroeconomic model simulation experiments.

Evidence on multipliers from empirical macroeconomic models leads to a number of
important conclusions. Looking at all the results compiled from narrative records, VAR
impulse-responses, econometric models and general equilibrium models, the range of multipliers is
very wide indeed. Government spending multipliers vary between —3.8 and +3.8; tax cut
multipliers vary between —4.8 and +3.0.

Results vary most widely for multiplier estimates derived from VAR models. However, it
has been shown that estimates are very sensitive to specifications and assumptions in all types of
empirical models. Studies have highlighted the important role of the monetary policy reaction
function in multiplier evaluations, underscoring the necessity of coordination between fiscal and
monetary policies.

Results also indicate that exchange rates play a crucial role in open-economy models,
underscoring here the importance of international policy coordination. Finally, another set of model
features or assumptions are found to be crucial in deriving multiplier estimates; these are linked to
the way the model handles liquidity constraints, credibility issues regarding long-term fiscal
balance, forward-looking behaviour and rationality issues.

4 An evaluation of the effects of the euro area recovery plan of 2008

This section presents a tentative evaluation of the national Recovery Plans put forward by
individual EU governments in the wake of the European Commission’s Recovery Plan proposal.
The macroeconomic effects of the effective implementation of these plans have been evaluated
with the NIME model. The main effects of the implied Euro area Recovery Plan are presented in
terms of deviations from a baseline scenario that does not include these measures.

The European Commission’s European Economic Recovery Plan of 26 November, 2008,
called for the swift implementation of a public spending and/or tax cut programme of roughly
1.5 per cent of the EU’s GDP (Commission, 2008). This would come in the form of various types
of aid for business investments (e.g., through direct aid and loan guarantees), other public works
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Table 1
Range of Fiscal Multiplier Estimates for the US
Narrative VAR/SVAR Econometric GE / DSGE
Item Record Models models Models Models

Low High Low High Low High Low High

Public spending

. 1.0 1.4 | -3.77 3.68 0.6 1.6 0.0 3.9
multipliers

Tax cut multipliers - 30 | —475 | 264 | -04 13 | —2.63| —0.23"

" Results for a large economy from the IMF’s Global Fiscal Model (see Botman et al., 2006).

programmes, tax cuts aiming to boost consumption expenditure, and cuts in social security
contributions aiming to boost labour demand. The recovery plans could allow EU Member States
to engage in temporary fiscal stabilisation (deficit spending) and increase their budget deficits
without violating the terms of the EU’s revised Stability and Growth Pact, as the Pact’s
“exceptional circumstances” clause allows countries to post temporary and limited budget deficits'
as long as their medium-term cyclically-adjusted budgetary position is projected to return to
balance or surplus.

On 2 December, 2008, the EcoFin Council approved the Commission’s proposed Recovery
Plan, based on a proposal of an overall 1.5 per cent of GDP, EU-wide fiscal stimulus package. By
late February 2009, the sum of fiscal stimulus (public spending and tax cut) measures put forward
by EU governments was estimated to reach 106 billion euros at the level of the 27 EU Member
States (Saha and Von Weisdcker, 2009). If one adds to this figure the 263.8 billion euros in
measures put forward in the form of government loan and credit guarantees for non-financial
enterprises, one comes up with a total EU-wide commitment of 369.8 billion euros. For the euro
area’ (Euro-12), direct fiscal measures are estimated to total 73 billion euros. Additional credit and
loan guarantees to non-financial corporates could provide another 169.85 billion euros, leading to a
grand total of 271.6 billion euros or 3 per cent of the estimated nominal GDP of 2008 at the
Euro-12 level.

Though the total figure of 369.8 billion euros budgeted in the framework of the economic
recovery plans of the 27 EU Member States is impressive, a large part of this sum consists of credit
and loan guarantees extended by national governments to the non-financial corporate sector. These
guarantees and credit lines constitute large contingent liabilities for governments; however, a figure
for an effective fiscal stimulus which includes this support most likely overestimates the true
impact of the stimulus plans in terms of their potential impact on real economic output and
employment.

In view of assessing the potential real output effects of these plans, we assume that the
effective stimulus consists of the announced fiscal spending and tax cut measures, to which we add
half of the amount budgeted under the heading of credit lines and loan guarantees to the

' See Article 1 of Council Regulation (EC) No 1056/2005 on exceptional excessive deficits.

2 The NIME model’s “euro area” comprises the following twelve countries: Austria, Belgium, Finland, France, Germany, Greece,

Ireland, Italy, Luxembourg, the Netherlands, Spain and Portugal.



262 Patrick Van Brusselen

Table 2
Main Effects of the Euro Area Economic Recovery Plan
(deviations from baseline level in percent, except where otherwise noted)

Item 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Real GDP 0.77 0.62 0.45 0.31 0.19 0.11 0.06
Real private consumption 0.23 0.18 0.10 0.05 0.00 | -0.04 | —0.08
Employment 0.14 0.11 0.06 | —0.02 | —-0.07 | —0.10 | —0.10
Employment
(difference, 200 163 84 -25 | -107 | —-150 | —149

thousands of persons)

Consumer price inflation rate

(difference, percent) 0.00 0.22 0.50 0.76 0.99 1.19 1.35

Nominal short term Interest rate

(difference, percent of GDP) 0.17 0.34 0.44 0.47 0.44 0.39 0.33

Nominal effective exchange rate | —0.20 | —0.58 | —-1.00 | -1.49 | —-1.90 | -2.18 | -2.35

Fiscal position
(difference, percent of GDP)

Current account position
(difference, percent of GDP)

No international fiscal policy coordination: fiscal stimulus is simulated within the Euro-12 area only.

Short-term interest rates are endogenously determined by a Taylor-type rule.

Exchange rates are endogenously determined by an uncovered interest parity condition; a minus (—) sign indicates currency appreciation.
No long-run fiscal solvency rule is imposed.

-0.60 | -0.67 | -0.75 | -0.85 | —0.92 | -0.98 | —-1.03

-0.19 | -0.21 | -0.28 | -0.37 | —0.46 | —-0.53 | —0.58

non-financial business sector. For the Euro-12 area, this leads to a total effective economic stimulus
package of 157.93 billion euros, representing 1.7 per cent of the Euro-12’s nominal GDP of 2008.

In evaluating the macroeconomic effects of the euro area economic recovery package, we
assume the presence of both inside and outside implementation lags, leading to a spend-out
schedule in which one half of the package impacts the economy in 2009 and the remaining half
affects the Euro-12 economy in 2010. For the sake of simplicity, we assume that the entire increase
in public spending comes in the form of increased consumption of goods and services and that the
reductions in taxes take the form of temporarily lower taxes on labour income. In both cases, we
opt for policy measures that are associated with what can be viewed as relatively high short-run
multiplier effects; the simulation thus arguably provides an upper bound on the macroeconomic
effects that can be expected from the NIME model for the Euro-12 economic stabilisation plan.

Finally, the recovery plans are simulated using a baseline projection that corresponds to a
projection of the world economy in the current economic environment. This allows the
macroeconomic effects of the stimulus plan to capture possible state-dependant effects from
prevailing low inflation, low — but still positive — nominal short-term interest rates, rising
unemployment, and rising household saving rates in the Euro-12 area.
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The main macroeconomic effects of the euro area fiscal stabilisation plan are presented in
Table 2. In the first year of its implementation, the plan would raise Euro-12 GDP by 0.77 per cent
with respect to the baseline. The initial effect of the euro-12 recovery plan would be to increase
private sector output, creating about 200 thousand jobs in response to the rise in public
consumption. The ensuing rise in household income then goes on to raise private consumption
expenditure.

The second half of the stimulus package affects the economy in 2010, raising GDP by 0.62
per cent. This lesser impact is due to a number of factors. First, the somewhat higher inflation
reduces the size of the real amount of stimulus in 2010. Secondly, a larger part of the stimulus
package leaks out in the form of higher real imports, which produce a deterioration in the area’s
current account balance. Finally, the fiscal stimulus leads to a slight increase in nominal interest
rates as the area’s negative output gap is reduced and as inflation picks up.

Over the period 2011-15, the effects of the stimulus package on output decline, and real GDP
gradually falls back toward its baseline level. As of 2012, higher inflation, higher interest rates and
import leakages reverse the initial employment gains. The area’s fiscal position deteriorates by a
full percentage point of GDP while the area’s current account deteriorates by 0.58 percentage
points of GDP.

5 Where is the world economy headed? Insights from a model-based medium-term
projection

In this section, a tentative projection for the world economy is proposed for the period
2010-18. Though there are an unusually high number of risks and uncertainties surrounding the
unwinding of the global financial and economic crises, the NIME model is used to project a
baseline scenario for the world economy over the coming years, conditional to a number of
technical assumptions. NIME is a macroeconometric model with microeconomic foundations for
consumption and investment decisions, short-run wage and price stickiness, stock-flow interactions
and a long-run supply-driven “steady-state” equilibrium. The projection indicates that although
fiscal stimulus plans will undoubtedly provide a temporary boost to world output, they will also
most likely prove to be insufficient to prevent a sharp decline in real GDP growth rates and will not
allow the major economies of the world to escape falling into a period of very low rates of
inflation.

5.1  Evolution of the structural variables underlying the euro area economy

The results of the macroeconomic projection are determined in part by the model’s reactions
to past cyclical conditions, and in part by the model’s long-run structural trends. While the short
run is mainly determined by cyclical movements, the fundamental determinants of the projection’s
medium-term results are to be found in such variables as the evolution of an area’s demographics,
the evolution of hours worked per person, the evolution of trend hourly labour productivity and
structural unemployment.

Table 3 presents the evolutions of the structural variables underlying the projection results
for the euro area. Strikingly, it indicates that all of the core determinants of trend real private sector
output are projected to lead to reduced growth rates of real output and GDP over the 2010-18
period.

Over the 1997-2007 period, demographics made a positive contribution to euro area growth.
Indeed, over that period, total population increased at an annual average rate of 0.5 per cent.



264

Patrick Van Brusselen

Table 3
The Euro Area: Main Structural Developments Underlying the Projection Results
-
o Sk
Item 5l ® o =) — ~ o - w © ~ o |5
~ | S = b= > s b= b= > s p= = | =3
<2 Q Q Q Q Q Q Q Q Q Q Q|4
1. Population 0.5 05 04] 03] 03] 02] 02] 02| 01| 01| 0.1} 0.1 0.2
2. Working-age 03 | 04| 03] 01| 00[-0.1[-02]-02]-02]-02[-02-02]-0.1
population
3. Trend labour supply| o | g | 06| 05| 04| 02| 01| 01| 01| 01| 01| 01| 02
(persons)
4. Trend hours worked
per person, private -05 (-04|-05|-05(-05|-05|-0.5(-0.5|-0.5|-0.5|-0.5|-0.5|-0.5
sector
3. Trend total hours 07 | 05[-03[-09|-1.0][-02] 0.1] 0.1] 02| 0.1] 0.0[-0.1]-0.2
worked, private sector
6. Trend hourly labour
productivity, private 2.0 12|-20) 20| 1.5] 05] 05| 05| 05| 05| 05| 05| 0.8
sector
7. Trend private sector| 5 |y ¢l 541 11| 05| 03| 06| 06| 07| 06| 05| 04| 0.6
potential output
8. Trend inflation rate
(consumption 1.8 1.8 1.7 .7 w7 17| 7| 7| 7| L7 17| 17| 17
deflator)
9. Structural rate of | g5 | g | gy | g5| 90| 88| 86| 85| 84| 83| 82| 82| 85
unemployment (level)

All figures reported are year-on-year growth rates of yearly averages, unless otherwise specified.

Population growth temporarily reached 0.7 per cent in 2004 but has since been in steady
decline. Population is expected to have increased by just 0.4 per cent in 2009 and growth rates are
projected to fall to no more than 0.1 per cent per annum by 2015. The working-age population
fared worse that total population: the working-age population increased on average by 0.3 per cent
per year over 1997-2007, but growth is expected to have fallen to just 0.3 per cent in 2009. The
level of the working-age population should remain more or less flat in 2010-11 and decline as of
2012. The area’s labour supply fared somewhat better over the recent past, rising at an annual
average rate of 0.9 per cent over 1997-2007. The labour supply is expected to have increased by
0.8 per cent in 2008 and 0.6 per cent in 2009 and is projected to expand at an annual average rate of
0.2 per cent over 2010-18.
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Figure 1 Total hours worked
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Private sector labour productivity, measured in terms of units of real output per hour of labour services, is our preferred indicator of
the evolution of euro area labour productivity, due to the methodological and practical difficulties involved in attempts to arrive at
an economically relevant and accurate measure of deflated non-market public sector output and productivity.

The term “global financial crisis” refers to the difficulties that the world economy faced as of August 2007, linked to the outbreak of
global financial market turmoil and world-wide downturns in economic activity.
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productivity will regain some of the lost ground, rising by 2 per cent in 2010 and 1.5 per cent in
2011, as the private sector cuts costs and rationalises its production processes in order to expand
output and increase profit margins. However, these relatively robust increases in labour
productivity are assumed to be only a short-term burst, as labour productivity is further assumed to
settle on a new trend growth rate of 0.5 per cent per year over the 2012-18 period. As shown in
Figure 2, this positive, albeit historically low, rate of trend labour productivity growth, in
combination with the trends that are assumed for the labour supply and for hours worked per
person, will, however, ensure that the euro area’s output gap closes by the end of the projection
period.

The subject of the trend rate of labour productivity growth after the onset of the GFC
continues to be the object of much debate, but it seems that a relatively wide consensus has formed
around the notion that labour productivity in the euro area will have declined significantly in the
immediate aftermath of the global financial crisis. The line of reasoning is that the crisis will
durably affect the cost and availability of private funds for investment, thus reducing the number of
investment projects that remain profitable and that are effectively financed. This could then affect
the area’s overall rate of technological progress and innovation, leading to lower rates of output
growth than would have been observed had capital been more easily available.

Furthermore, it is thought that the GFC will also have significant and persistent effects on
the labour market, as college graduates face greater difficulties in finding first-time jobs and as
workers lose their positions, thus letting valuable human capital depreciate. The loss in human
capital is expected to persist throughout the projection period, as relatively low GDP growth
through 2018 pushes up unemployment and leads to longer spells of unemployment, which are
typically associated with a loss of skills and an increase in structural unemployment. Table 3
indicates that the current economic crisis is expected to raise the structural rate of unemployment
from 8.1 per cent of the labour force in 2008 to 9 per cent in 2011. The structural unemployment
rate should then gradually decline, reaching 8.2 per cent by 2018, thanks to a steady decline in the
working-age population and a slower expansion of the labour supply.

5.2 The outlook for the euro area over the 2011-18 period

Over the 2011-18 period, the euro area’s potential real GDP is projected to rise at a yearly
average rate of about 0.8 per cent. As indicated in Table 3, this should come mainly from a rise in
trend hourly labour productivity, with a marginal contribution from an increase in the labour
supply, while the declining trend of hours worked per person per year will continue to weigh
negatively on potential output, as it has done at least since the early 1970s.

Real GDP growth is projected to pick up significantly in 2011 and 2012, progressing by
respectively 1.4 per cent and 1.6 per cent over the year. At the same time, total final domestic
demand should fall, led by significant declines in both private consumption expenditure and
household investment in residential buildings. Hence, the rise in real GDP can only be attributed to
the strong upswing in real net exports.

Though private consumption levelled out in 2010 thanks to the massive support for final
demand from both fiscal and monetary policy, household expenditure is projected to resume its
decline as of 2011; this decline should then extend right through to the end of the projection period.
Household consumption is negatively affected by the massive decline in the volume of labour
services demanded over the 2009-11. This reduction in the demand for labour combines with a
significant decline in hours worked per person and, at best, modest increases in real wage rates to
limit the rise in household real disposable income and to raise the household saving rate.
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Figure 3

Contributions to Real GDP Growth in the Euro Area
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slowdown in trend labour
productivity growth.
Indeed, real wage growth
is indexed on the
evolution of long-run
labour productivity,
which will tumble from a
growth rate of 1.2 per
cent in 2008 to a growth
rate of just 0.5 per cent
after 2011. This lower
expected rate of trend
labour productivity
growth reflects the
historical long-run trend
of the euro area’s real
GDP growth rate, as well
as the current widely
held view that the GFC
will lead to a one-off
decline in the level of
labour productivity and a
slight permanent decline
in the growth rate of
labour productivity (see
Table 3, item 6). The
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global financial and
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economic crisis led to a Figure 5
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towards what they were previous to their massive rise over 1990-07. As shown in Figure 5, the
projected growth rates of gross residential investment should lead to a decline in the growth of the
stock of residential buildings, which is expected to fall to about nil by 2018.

Business sector investment is projected to recover only very slowly from its precipitous
decline of nearly 15 per cent in 2009. After a first small rise of 0.4 per cent in 2010, growth in
business sector investment should remain very subdued, picking up only weakly and towards the
end of the projection horizon as the euro area’s output gap is closed and as rising output and
depreciation push capacity utilisation rates back up to more normal levels. Hence, over the 2011-18
period, business gross fixed capital investment is projected to increase at an average rate of no
more than 0.3 per cent per year.

With household income and consumption straining to progress over the 2011-18 period, with
high unemployment rates and a rise in structural unemployment, and with private sector capacity
utilisation rates still below normal levels over the first years of the projection period, pricing power
and upward price pressure is projected to be mild in the euro area. After a 0.8 per cent yoy rise in
2010, consumer prices are projected to pursue a very gradual rise back towards the ECB’s preferred
range of inflation, slightly below the 2 per cent mark.

We already noted that euro area GDP growth over the 2011-18 period is projected to be
underpinned by the area’s real net exports, while domestic demand should recover only
painstakingly slowly from the “Great Recession” of 2009. After plunging 14.8 per cent in 2009,
export volumes are forecast to begin to recover in 2010, rising by 1.4 per cent on the year. Exports
are then projected to increase significantly over the next two years, rebounding first from the low
level to which they had fallen, and then rising moderately as the euro area’s foreign effective
demand increases.

Export growth is not projected to be underpinned by favourable exchange rate developments.
Indeed, while the euro currency is projected to depreciate against the US dollar and the Japanese
yen over the projection period, it should appreciate against other world currencies. This would then
translate into a moderate nominal effective exchange rate appreciation over 2011-18.
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Table 4
Baseline Projection Results for the Euro Area
Average Average
Item 1997- 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2010-
2007 2018
I. Real aggregate demand and supply
1. Private consumption 2.0 -9 -00 -15 -08 -09 -07 -05 -04 -03 -04 -0.6
2. Government consumption 1.9 2.4 1.1 2.0 2.2 1.2 0.8 0.6 0.6 0.7 0.9 1.1
3. Gross fixed capital formation 32 -102  -0.7 01 -10 -11 -08 -05 -03 -0.1 -0.1 -0.5
- of which: residential buildings 1.8 -87 34 09 47 47 39 32 28 26 -28 -3.2
- of which: business sector 4.2 -14.7 0.4 0.3 02 -0.0 0.0 0.2 0.3 0.5 0.5 0.3
4. Exports 6.7 -14.8 1.4 8.4 8.2 6.4 5.4 5.0 4.8 49 5.0 5.5
5. Imports 68 —12.5 32 09 -04 0.2 0.2 0.6 0.8 0.9 0.9 0.6
6. Gross Domestic Product 2.3 -39 0.5 1.4 1.6 0.9 0.8 0.9 0.9 1.0 1.1 1.0
7. Output gap (deviation of GDP 0.5 -20 -21 -15 -06 -04 -04 -03 -02 -0.1 0.1 -0.6
from trend GDP, percent)
8. Contributions to real GDP growth
a) Total domestic expenditure 2.2 -33 08 -04 -02 -04 -04 -02 -01 -00 -00 -0.1
b) Net exports 0.1 -0.8 -03 1.8 1.8 1.4 1.2 1.1 1.0 1.0 1.1 1.1
I1. Deflators
1. Private consumption 1.7 0.0 0.8 0.6 0.7 1.0 1.1 1.2 1.2 1.4 1.5 1.1
2. Exports 0.6 0.3 02 -00 -02 -05 -07 -09 -11 -13 -15 0.7
3. Imports 1.0 5.1 28 0.0 0.1 0.1 0.3 0.4 0.4 0.6 0.6 0.6
4. Gross domestic product 1.7 1.5 0.0 0.1 0.2 0.4 0.6 0.7 0.7 0.7 0.7 0.4
I11. Financial Markets
1. Short-term interest rate (level) 34 1.2 1.2 1.1 1.3 1.6 1.8 2.0 2.2 2.5 3.0 1.9
2. Long-term interest rate (level) 4.6 3.6 29 29 3.0 3.1 32 3.4 3.5 3.6 3.9 3.3
3. Spot exchange rate, euro/USD 90.8 718 763 798 827 842 848 846 839 829 818 82.3
(level x 100)
4. Spot exchange rate, euro/USD -0.3 5.6 6.3 4.5 3.8 1.8 07 -02 -09 -1.1 -14 1.5
(+: depreciation)
5. Nominal effective exchange rate -34 9.1 04 -08 -11 23 29 36 42 42 4l -2.5
(+: depreciation)
6. Real effective exchange rate 1.1 5.8 2.1 1.2 1.3 0.4 02 -00 -0.2 0.1 0.6 0.6

(+: depreciation)
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Table 4 (continued)

Baseline Projection Results for the Euro Area

Average Average
Item 1997- 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2010-
2007 2018
IV. Labour Market
1. Labour supply 1.1 0.2 0.2 0.2 0.0 0.4 0.4 0.4 0.4 0.3 0.2 0.3
2. Employment, in hours 0.9 -35 09 -09 0.6 1.0 1.0 0.8 0.5 02 -0.1 0.2
. of which private sector 0.9 -39 -12 -13 0.7 13 1.2 1.0 0.6 02 -02 0.3
3. Unemployment rate 8.7 94 104 113 104 9.4 8.4 7.5 7.0 6.6 6.5 8.6
(percent of civilian labour force)
4. Nominal wage rate, private sector 2.7 0.9 1.6 1.0 0.4 0.5 0.9 1.2 1.4 1.6 1.6 1.1

5. Real take-home wage rate, private sector 0.9 29 0.9 0.1 -04 -05 -02 0.0 0.2 0.2 0.1 0.0
6. Real producer wage rate, private sector 1.2 0.1 1.4 09 -03 0.1 0.3 0.6 0.8 0.9 1.0 0.6

7. Contemporaneous labour productivity, 1.4 -0.6 1.5 2.3 1.0 -0.1 -0.1 0.1 0.4 0.8 1.2 0.8
private sector

V. Household sector

1. Total real means 34 2.8 03 -07 -05 -07 -05 -04 -03 -03 -04 -04
- of which: real disposable income 1.8 -08 -01 -17 -10 -09 -07 -05 -04 -04 -05 -0.7
2. Net saving by households 9.6 9.3 9.7 9.5 9.3 9.2 9.2 9.2 9.2 9.2 9.1 9.3

(percent of disposable income)

VL. Fiscal sector

1. Net lending (+) or borrowing () -2.0 -6.1 -72 -73 -73 -71 -70 -69 69 70 72 -7.1
(percent of GDP)

2. General government gross debt 69.9 784 852 913 969 1027 1082 113.5 118.6 123.6 128.6 107.6
(percent of GDP)

VILI. International environment

1. Foreign effective output 5.2 -8.4 3.4 4.9 4.7 4.0 4.0 4.1 4.2 4.2 4.1 4.2
2. Current account balance 0.5 -04 -08 1.2 3.1 4.4 5.5 6.3 7.0 7.5 8.1 4.7
(percent of GDP)

VIII. Miscellaneous

1. Real GDP per capita 1.8 —4.5 0.2 1.0 1.4 0.7 0.7 0.7 0.8 0.9 1.0 0.8

2. Total population 0.5 0.4 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.2

All figures are year-on-year growth rates of yearly averages, unless otherwise specified.

Real variables are in chained (2000) euro; price indexes are also chain-type measures.

The NIME bloc for the euro area represents the 12 Member States that composed the euro area up to 2007.

The real effective exchange rate of the euro area is defined here as the ratio of the euro area’s foreign effective output price to its export
price, measured in the euro area’s own currency.
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Table 5
Main Results for the World Economy
Average Average
Item 1997- 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018  2010-
2007 2018
I. World nominal GDP
1. Level 334 39.5 41.5 44.0 46.2 48.0 49.6 51.0 522 53.7 55.1 49.0
(trillions of current euro)
- percent change, in euro 5.0 -3.0 52 59 5.1 4.0 33 2.8 2.4 2.7 2.7 3.8
2. Level 37.6 55.0 54.4 55.1 559 57.1 58.7 60.7 62.9 65.5 68.4 59.9
(trillions of current USD)
- percent change, in USD 5.7 -8.1 -1.0 1.3 1.4 2.3 2.8 33 3.7 4.1 4.5 2.5
II. World real GDP
1. Real GDP (euro) 3.5 2.2 34 4.9 44 4.2 39 3.7 3.7 35 35 3.9
- per capita 2.2 -33 22 3.7 32 3.1 2.8 2.6 2.6 2.5 2.5 2.8
2. Real GDP (USD) 4.6 —7.4 2.7 0.4 0.7 2.5 34 4.2 5.0 4.9 53 2.6
- per capita 33 -85 -3.8 0.7 0.4 1.4 2.3 3.1 3.9 39 43 1.5
I1I. World export volumes
1. percent change, in euro 6.5 —14.6 29 0.7 1.6 2.0 2.2 2.5 2.8 2.9 3.0 2.3
2. percent change, in USD 6.5 -19.2 3.1 -3.6 2.0 0.4 1.7 3.0 4.0 4.3 4.8 1.1
3. exports 18.4 17.9 18.5 18.1 17.9 17.9 17.8 17.8 17.8 17.8 17.8 17.9
(percent of World GDP)
IV. Price of world exports
(percent change)
1. at euro exchange rates —6.6 4.2 5.4 2.7 2.7 1.5 0.9 0.2 -0.4 0.1 -0.2 14
2. at USD exchange rates -5.7 -93 -0.8 -1.7 -0.9 0.1 0.4 0.7 0.8 1.3 1.5 0.1
V. Price of oil (bbl, Brent crude)
1. level, in USD 35.2 61.6 82.5 79.2 76.1 73.3 70.9 68.5 66.1 64.4 62.7 71.5
2. level, in euro 30.4 443 63.0 63.2 62.9 61.7 59.9 57.6 54.9 52.7 50.5 58.5
3. percent change, in USD 15.4 -36.4 339 —4.0 —4.0 -3.6 3.3 -33 -3.5 2.6 -2.5 0.8
4. percent change, in euro 154 -32.9 423 0.3 -0.4 -2.0 -29 -3.8 4.7 -39 42 23
VI. World population
1. in billions 6.2 6.8 6.8 6.9 7.0 7.1 72 7.2 7.3 7.4 7.5 7.2
2. percent change 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.1

All figures are year-on-year growth rates of yearly averages, unless otherwise specified.
Real aggregates are in chained (2000) currency units; price indexes are also chain-type measures.
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This overall nominal effective exchange rate appreciation would then impose downward
price pressures on exports, so as to ensure a slight depreciation of the area’s real effective exchange
rate.

Finally, relatively stable public spending on goods and services, on investment, stable public
sector employment and the unconstrained working of the area’s automatic fiscal stabilisers, should
all tend to underpin euro area domestic demand, but lead also to a continued build-up of public
sector debt. The euro area’s consolidated public deficit is projected to rise to 7.3 per cent of GDP in
2011 and 2012, and then to edge down to 6.9 per cent of GDP in 2016. However, as of 2017,
deficits are projected to resume their upwards course once again, as fiscal positions are negatively
impacted by the costs of ageing and as population growth grinds to a halt.

5.3 Main projection results for the world economy

Table 5 provides basic aggregate results for the world economy. These results are produced
by computing appropriately weighted averages of macroeconomic variables of the six
fully-specified economic areas (the euro area, the United States, Japan, the Western non-euro EU
MS, the Central and Eastern EU MS and the Rest of the World) of the model.



Fiscal Stabilisation Plans and the Outlook for the World Economy 273

REFERENCES

Blanchard, O. and R. Perotti (1999), “An Empirical Characterization of the Dynamic Effects of
Changes in Government Spending and Taxes on Output”’, NBER, Working Paper,
No. W7269, National Bureau of Economic Research, July.

Botman, D. and M. Kumar (2006), “Fundamental Determinants of the Effects of Fiscal Policy”,
IMF, Working Paper, No. WP/06/72, International Monetary Fund, Washington (D.C.),
March.

Chinn, M. (2009), “Trend Stationarity/Difference Stationarity over the (Very) Long Run”, weblog
post, http://www.econbrowser.com, March 13.

Cheung, Y.W. and M. Chinn (1996), “Further Investigation of the Uncertain Unit Root in GNP”,
NBER, Technical Working Paper, No. 206, National Bureau of Economic Research,
Cambridge (MA), November.

Commission of the European Communities (2008), “A European Economic Recovery Plan”,
communication from the Commission to the European Council, COM(2008) 800 final,
Brussels, November 26.

Corsetti, G. and G. Miiller (2008), “What Makes Fiscal Policy (More) Effective?”, weblog post,
Global Macro Economonitor, www.rgemonitor.com, November 19.

Council of the European Union (2008), “Contribution to the European Council”, press release,
2911"™ Economic and Financial Affairs, Brussels, December 2.

Cox, K. and C. Stone (2008), “Economic Policy in a Weakening Economy. Principles for Fiscal
Stimulus”, Center on Budget and Policy Priorities, January 17.

Edelberg, W., M. Eichenbaum and J. Fisher (1999), “Understanding the Effects of Shocks to
Government Purchases”, Review of Economic Dynamics, Vol. 2, pp. 166-206, January.

Elmendorf, D.W. and J. Furman (2008), “If, When, How: A Primer on Fiscal Stimulus”, The
Hamilton Project, Strategy Paper, revised version, The Brookings Institution, January.

Freedman, C., M. Kumhof, D. Laxton and J. Lee (2009), “The Case for Global Fiscal Stimulus”,
IME, Staff Position Note, No. SPN/09/03, International Monetary Fund, Washington (D.C.),
March 6.

Furceri, D. and A. Mourougane (2009a), “The Effect of Financial Crises on Potential Output: New
Empirical Evidence from OECD Countries”, OECD, Economics Department, Working
Paper, ECO/WKP/(2009)40, No. 699, Organisation for Economic Cooperation and
Development, Paris, May 22.

Haugh, D., P. Ollivaud and D. Turner (2009), “The Macroeconomic Consequences of Banking
Crises in OECD Countries”, OECD, Economics Department, Working Paper,
ECO/WKP/(2009)24, No. 683, Organisation for Economic Cooperation and Development,
Paris, March 6.

Hemming, R., M. Kell and S. Mahfouz (2002), “The Effectiveness of Fiscal Policy in Stimulating
Economic Activity”, IMF, Working Paper, No. WP/02/208, International Monetary Fund,
Washington (D.C.), October.

International Monetary Fund (2009a), “Global Economic Policies and Prospects”, Note by the Staff
of the International Monetary Fund, Group of Twenty, Meeting of the Ministers and Central
Bank Governors, March 13-14, London.



274 Patrick Van Brusselen

(2009),“Group of Twenty”, Note by the Staff of the International Monetary Fund”,
Group of Twenty, Meeting of the Deputies, January 31-February 1, London.

Koske, 1. and N. Pain (2008), “The Usefulness of Output Gaps for Policy Analysis”, OECD,
Economics Department, Working Paper ECO/WKP/(2008)29, No. 621, Organisation for
Economic Cooperation and Development, Paris, July 8.

Krugman, P. (1998b), “It’s Baaack! Japan’s Slump and the Return of the Liquidity Trap”,
Brookings Papers on Economic Activity, Vol. 29, Issue 1998-2, pp. 137-206.

(2000), “Thinking about the Liquidity Trap”, Journal of the Japanese and
International Economies, Vol. 14-2000, pp. 221-37, December.

(2008), “Optimal Fiscal Policy in a Liquidity Trap”, mimeo, available at:
www.princeton.edu/~pkrugman/optimalg.pdf, December 29.

Meyermans, E. and P. Van Brusselen (2001), “The NIME Model: A Macroeconometric World
Model”, Federal Planning Bureau, Working Paper, No. 03-01, Brussels, June.

Perotti, R. (2005), “Estimating the Effects of Fiscal Policy in OECD Countries”, CEPR, Discussion
Paper, No. 4842, Centre for Economic Policy Research, January.

(2000), “What Do We Know About The Effects Of Fiscal Policy?”, paper prepared for
the XII Conference of the Italian Society of Public Economics (SIEP) in Pavia, October 6-7.

(1999), “Fiscal Policy in Good Times and Bad”, Quarterly Journal of Economics,
Vol. 114, pp. 1399-436, November.

Ramey, V. (2008), “Identifying Government Spending Shocks: It’s All in the Timing”, mimeo,
University of California, San Diego, June.

Ramey, V. and M. Shapiro (1998), “Costly Capital Reallocation and the Effects of Government
Spending”, Carnegie-Rochester Conference Series on Public Policy, Vol. 48-1, pp. 145-94,
June.

Reinhart, C. and K. Rogoff (2008a), “The Aftermath of Financial Crises”, Harvard University and
NBER, paper prepared for presentation at the American Economic Association meetings in
San Francisco, January 3, 2009, draft of December 19, 2008.

(2008b), “Is the 2007 U.S. Subprime Crisis So Different? An International Historical
Comparison”, American Economic Review, Vol. 98, No. 2, pp. 339-44.

Romer, C.D. and D.H. Romer (2007), “The Macroeconomic Effects of Tax Changes: Estimates
Based On a New Measure of Fiscal Shocks”, University of California, Berkeley, March.

Roger, W. and J. in ’t Veld (2002), “Some Selected Simulation Experiments with the European
Commission’s QUEST Model”, European Economy, Economic Paper, No. 178, European
Commission, Brussels, October.

Saha, D. and J. Von Weisicker (2009), “Estimating the Size of the European Stimulus Packages for
2009, An Update”, internet document, Bruegel, Brussels, February 20.

Spilimbergo, A., S. Symansky, O. Blanchard and C. Cottarelli (2008), “Fiscal Policy for the
Crisis”, IMF, Staff Position Note, No. SPN/08/01, International Monetary Fund,
December 29.

Van Brusselen, P. (2009), “Fiscal Stabilisation Plans and the Outlook for the World Economy: Do
Counter-cyclical Fiscal Measures Offer Any Hope of Recovery for the World Economy? An
Evaluation of Fiscal Policy Effectiveness in the Face of a Global Recession”, NIME, Policy
Brief, No. 01-2009, Federal Planning Bureau, Brussels, April.



Fiscal Stabilisation Plans and the Outlook for the World Economy 275

Van Brusselen, P. (2010), “The NIME Outlook for the World Economy: 2010-2018”, Federal
Planning Bureau, Brussels, forthcoming.

Woodford, M. (2010), “Simple Analytics of the Government Expenditure Multiplier”, Columbia
University, paper prepared for the session Fiscal Stabilization Policy at the meetings of the
Allied Social Science Association, Atlanta, Georgia, January 3-5, 2010.






FISCAL POLICY MULTIPLIERS IN THE EU DURING THE CREDIT CRISIS:
A DSGE ANALYSIS

Werner Roger” and Jan in 't Veld

This paper uses a multi region DSGE model with collateral constrained households and
residential investment to examine the effectiveness of fiscal policy stimulus measures in a credit
crisis. The paper explores alternative scenarios which differ by the type of budgetary measure, its
length, the degree of monetary accommodation and the level of international coordination. It is
found that an increase in households facing credit constraints and the fact that the zero lower
bound on nominal interest rates has become binding both increase the effectiveness of temporary
fiscal stimulus measures.

1 Introduction

The depth of the global recession has led to a revival of interest in discretionary fiscal policy.
The current recession has proved to be the deepest and longest since the 1930s and recovery
remains uncertain and fragile. But the general policy response to the downturn has been swift and
decisive. Aside from government interventions dealing with the liquidity and solvency problems of
the financial sector, including unconventional measures in the form of quantitative easing, the
European Economic Recovery Plan (EERP) was launched back in December 2008. The objective
of the EERP was to restore confidence and bolster demand through a coordinated injection of
purchasing power into the economy complemented by strategic investments and measures to shore
up business and labour markets. Governments across the world have implemented large fiscal
stimulus packages. In the European Union, the overall discretionary fiscal stimulus over 2009 and
2010 amounts to more than 2 per cent of GDP, and this is further enhanced by the workings of
automatic stabilisers.

There exists widespread scepticism on the effectiveness of fiscal policy as a general
instrument for stabilisation purposes, and it is frequently argued that it is best to let fiscal policy
have its main countercyclical impact through the operation of automatic stabilisers. But with
limited room for a stronger monetary policy response, the effectiveness of temporary fiscal
measures in stabilising the economy needed reexamination. There are several reasons why a
temporary fiscal stimulus can be more powerful in the current financial crisis. First, to the extent
that this recession is purely demand driven, fiscal policy can be more effective than in previous
recessions that were to a large extent caused by supply side factors (e.g., oil price shocks). When
the economy is hit by supply shocks there is little active discretionary fiscal policy can do. A
second factor that justified earlier scepticism on fiscal policy was the rapid financial liberalisation.
When more and more households acquired access to financial markets and were able to smooth
their consumption, fiscal policy became less powerful. The financial crisis has had a profound
effect on credit conditions and led to a sharp tightening in lending practices. With the sharp
increase in the share of credit constrained households, fiscal policy has become more effective.
Third, for those economies where interest rates are near their zero lower bound, monetary policy
can be accommodative to the fiscal expansion and the resulting increase in inflation and decrease in
real interest rates form an additional indirect channel through which growth can be supported.
Fourth, as the financial crisis has long-lasting consequences and the recovery is expected to be
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fragile and feeble, the often argued disadvantage of fiscal policy that it is not timely due to long
implementation lags, seems less relevant at the current juncture.

This paper examines the effectiveness of fiscal policy measures. In many of the euro area
countries, fiscal multipliers are larger than under “normal” circumstances due to the presence of
credit constrained households and nominal interest rates at the zero lower bound. This not
necessarily holds in the Member States in Central and Eastern Europe. One particular aspect in
which these economies differ from the old member states is that a larger share of household debt is
denominated in foreign currencies (like, e.g., in Latvia and Hungary). This can have a profound
effect on household spending when the domestic currency depreciates vis-a-vis the currency in
which debt is denominated. A second aspect in which many of these countries differ from the old
EU1S5 is that monetary policy had less space to be accommodative.

We use a modern dynamic stochastic general equilibrium (DGSE) model in which collateral
constraints play an important role. The main transmission channels of the financial crisis into the
real economy are thought to be through higher risk premia and credit rationing for households and
firms. By disaggregating households into credit constrained and a non-constrained group, along the
lines suggested by the recent literature on collateral constraints,' we can examine the importance of
tighter credit constraints on the effectiveness of discretionary fiscal policy. The presence of credit
constrained households raises the marginal propensity to consume out of current net income and
makes fiscal policy a more powerful tool for short run stabilisation. A second reason why fiscal
policy can be more powerful with deflationary shocks like the current financial crisis is that credit
constrained consumers react even more strongly to a fall in real interest rates, which as argued
above can occur when monetary policy can be accommodative towards the fiscal stimulus, and
allow real interest rates to fall.

The rest of the paper is structured as follows. The next section starts with a brief overview of
the fiscal measures that have been undertaken by the governments in the European Union. This is
followed by a brief description of the QUEST III model, with particular emphasis on the household
sector and collateral constrained households. The next section gives a review of the size of fiscal
multipliers in this model for a range of fiscal instruments and under alternative assumptions. The
following section then presents simulation results of a credit crisis and shows how a temporary
fiscal stimulus can mitigate the output losses associated with the crisis.

2 Fiscal stimulus packages in the New Member States of the EU

The EU has combined structural reforms with active fiscal stimulus to address the economic
downturn. Large fiscal stimulus packages have been implemented across the EU in 2009 and
2010.> The packages have broadly followed desirable general principles, i.e., they were
differentiated according to the available fiscal room for manoeuvre and relied on measures that
were targeted, timely and temporary. Tables 1 and 2 give an overview of the fiscal stimulus
measures implemented in the EU Member States, using a classification of measures in four broad
categories: measures aimed at supporting household purchasing power, labour market measures,
measures aimed at companies, and measures aimed at increasing/bringing forward investment. The
dispersion of package sizes is considerable. On average in the EU, the fiscal stimulus in 2009
amounted to more than 1 percent of GDP and slightly less than that in 2010, with generally a strong
emphasis on measures supporting household income. Many of the countries most affected by the

' See, e.g., Kiyotaki and Moore (1997), Iacoviello (2005), Iacoviello and Neri (2008), Monacelli (2007), Calza, Monacelli and
Stracca (2007), Darracq Pariés and Notarpietro (2008).

The European Economic Recovery Programme (EERP) is estimated to total around 2 per cent of GDP over 2009-10, including EUR
20 billion (0.3 per cent of EU GDP) through loans funded by the European Investment Bank.
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Table 1
Fiscal Stimulus Measures in EU Member States: 2009 and 2010
2009
A B C D
Total Supporting Labour Measures Increasing/
Stimulus Household Market Aimed at Bringing
Country Measures Purchasing Measures Companies Forward
Power Investment

(percent (percent (percent (percent (percent

of GDP) of GDP) of GDP) of GDP) of GDP)
BE 0.94 0.38 0.03 0.20 0.00
BG 0.00 0.00 0.00 0.00 0.00
Cz 1.99 0.65 0.56 0.68 0.10
DK —0.08 0.00 0.00 —0.08 0.00
DE 1.71 0.62 0.22 0.46 0.41
EE 0.00 0.00 0.00 0.00 0.00
IE 0.54 0.40 0.00 0.14 0.00
EL 0.19 0.12 0.05 0.01 0.00
ES 0.79 0.33 0.11 0.35 0.00
FR 0.65 0.14 0.11 0.27 0.14
IT 0.57 0.20 0.16 0.21 —-0.01
CY 1.22 0.89 0.04 0.29 0.01
LV 1.76 1.73 0.00 0.04 0.00
LT 0.05 0.00 0.05 0.00 0.00
LU 1.90 1.50 0.34 0.06 0.00
HU 0.01 0.00 0.01 0.00 0.00
MT 0.56 0.00 0.00 0.48 0.09
NL 0.88 0.00 0.11 0.27 0.16
AT 1.39 1.09 0.23 0.02 0.04
PL 0.92 0.01 0.75 0.16 0.00
PT 0.29 0.00 0.16 0.09 0.03
RO 1.81 0.16 0.02 1.63 0.00
SI 0.86 0.04 0.18 0.30 0.34
SK 0.34 0.23 0.05 0.05 0.02
FI 1.29 1.04 0.02 0.23 0.00
SE 0.73 0.17 0.56 0.00 0.00
UK 1.72 1.35 0.07 0.28 0.02
EU27 1.06 0.46 0.16 0.29 0.12
EUR16 0.98 0.36 0.14 0.29 0.15
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Table 1 (continued)
Fiscal Stimulus Measures in EU Member States: 2009 and 2010

2010
A B C D
Total Supporting Labour Measures Increasing/
Country Stimulus Household Market Aimed at Bringing
Measures Purchasing Measures Companies Forward
Power Investment

(percent (percent (percent (percent (percent

of GDP) of GDP) of GDP) of GDP) of GDP)
BE 0.75 0.42 0.03 0.00 0.00
BG 0.00 0.00 0.00 0.00 0.00
CzZ 1.37 0.74 0.00 0.57 0.00
DK 0.11 0.00 0.00 0.11 0.00
DE 242 1.30 0.23 0.35 0.54
EE 0.00 0.00 0.00 0.00 0.00
IE 0.68 0.45 0.00 0.24 0.00
EL 0.00 0.00 0.00 0.00 0.00
ES 0.59 0.00 0.03 0.08 0.48
FR 0.25 0.01 0.00 0.17 0.07
IT 0.49 0.00 0.22 0.15 0.12
CYy 0.98 0.67 0.01 0.29 0.02
LV 0.30 0.26 0.00 0.05 0.00
LT 0.01 0.00 0.01 0.00 0.00
LU 1.65 1.44 0.00 0.22 0.00
HU 0.02 0.00 0.02 0.00 0.00
MT 1.23 0.00 0.14 0.84 0.26
NL 0.83 0.00 0.10 0.20 0.17
AT 1.61 1.33 0.23 0.04 0.00
PL 0.81 0.02 0.70 0.09 0.00
PT 0.12 0.00 0.00 0.12 0.00
RO 0.00 0.00 0.00 0.00 0.00
SI 0.47 0.00 0.37 0.10 0.00
SK 0.45 0.32 0.06 0.06 0.00
FI 2.06 1.51 0.02 0.52 0.00
SE 1.32 0.73 0.59 0.00 0.00
UK 0.61 0.39 0.16 0.04 0.01
EU27 0.95 0.42 0.15 0.17 0.19
EURI16 1.05 0.45 0.12 0.20 0.25
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crisis, particularly among the new Member States, have had very limited room to implement
stimulus measures (and have often predominantly adopted consolidation measures with a view to
avoiding a further fall-out from the crisis).

3 The model

The model used in this exercise is an extended version of the QUEST III model (Ratto et al.,
2009) with collateral constrained households and residential investment (see Roger and in ’t Veld,
2009).3 We use a 6 region version of this model, calibrated for the euro area, the New Member
States not part of the euro area, the old member states outside the euro area, the US, emerging Asia,
and the rest of the world.

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

technological relationships can be subject to autocorrelated shocks denoted by U ,k , Where k stands
for the type of shock. The logarithm of U ,k * will generally be autocorrelated with autocorrelation

. k . . k
coefficient p° and innovation &, .

3.1 Firms

There is a tradable and a non tradable sector, and there is a housing sector.

3.1.1 Producers of tradables and non tradables

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

Output is produced with a CES production function nesting a Cobb Douglas technology for
value added using capital K ,'j and production workers L{ - LOtj , augmented with public capital

See Roger, W. and J. in ’t Veld (2009), “Fiscal Policy with Credit Constrained Households”, European Economy, Economic Paper,
No. 357, January, available at: http://ec.europa.eu/economy_finance/publications/publication13839_en.pdf

Lower cases denote logarithms, i.e. z; = log(Z, ). Lower cases are also used for ratios and rates. In particular we define

j j GDP . . .
ptj = Ej / B as the relative price of good j w. r. t. the GDP deflator
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K ZG , and a CES function for domestically produced (INTD), imported (INTF) and non-tradable
intermediates INTNT .

oin
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The term LOtj represents overhead labour. Total employment of the firm L{ is itself a CES

aggregate of labour supplied by individual households i. The parameter € >1 determines the
degree of substitutability among different types of labour. Firms also decide about the degree of

capacity utilisation (UCAP/ ). There is an economy wide technology shock U ,Y. The objective of
the firm is to maximise profits Pr:

Pr/ = p/Y) —wL] —if pi K] —(adi” (P))+ adj* (L)) + adj* " (ucap])) (&)

where i denotes the rental rate of capital. Firms also face technological and regulatory constraints
which restrict their price setting, employment and capacity utilisation decisions. Price setting
rigidities can be the result of the internal organisation of the firm or specific customer-firm
relationships associated with certain market structures. Costs of adjusting labour have a strong job
specific component (e.g., training costs) but higher employment adjustment costs may also arise in
heavily regulated labour markets with search frictions. Costs associated with the utilisation of
capital can result from higher maintenance costs associated with a more intensive use of a piece of
capital equipment. The following convex functional forms are chosen:
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The firm determines labour input, capital services and prices optimally in each period given
the technological and administrative constraints as well as demand conditions. The first order
conditions are given by:

dPr/ 00/ . L . ¥ A
—=> —n/ —wu; —w,y, ALl + E,(w,,,—~—AL, ) |=w 6a
aLi (aL{ nl 7t [yL t I( t+1 (1+’/'t ) l+1) t ( )
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Where 7, is the Lagrange multiplier of the technological constraint and r, is the real interest
rate. Firms equate the marginal product of labour, net of marginal adjustment costs, to wage costs.
As can be seen from the left hand side of equation (6a), the convex part of the adjustment cost
function penalises in cost terms accelerations and decelerations of changes in employment.
Equations (6b-c) jointly determine the optimal capital stock and capacity utilisation by equating the
marginal value product of capital to the rental price and the marginal product of capital services to
the marginal cost of increasing capacity. Equation (6d) defines the mark up factor as a function of
the elasticity of substitution and changes in inflation. The average mark up is equal to the inverse of
the price elasticity of demand. We follow the empirical literature and allow for additional backward
looking elements by assuming that a fraction (/—sfp) of firms index price increases to inflation in
t—1. Finally we also allow for a mark up shock. This leads to the following specification:

n/ =l-1/0" _7P|./H(S.pr ”t+1+(1_Sfp)”zj—1)_7[iil_”tn O<spp<l (6d°)

3.1.2 Residential construction
Firms % in the residential construction sector use new land (J f “4y sold by (Ricardian)
households and non tradable goods (J f”p ') to produce new houses using a CES technology:

. R . d(GL 1) L H(aL -1
JI=s7tJ on +(1=s,)L g™ oL (7)

t
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Firms in the residential construction sector are monopolistically competitive and face price
adjustment costs. Thus the mark up is given by:

n! =1-1/0" -y, |BME, xl, + A -sior!) - /" |-/ 0<sp<l (8

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

3.2  Households

The household sector consists of a continuum of households /e [0,1]. There are s' <1
households which are liquidity constrained and indexed by /. These households do not trade on
asset markets and consume their disposable income each period. A fraction s” of all households
are Ricardian and indexed by r and s households are credit constrained and indexed by c. The
period utility function is identical for each household type and separable in consumption (C,h) ,

leisure (1 —Lf) and housing services (H ,h ). We also allow for habit persistence in consumption

and leisure. Thus temporal utility for consumption is given by:
U 1-L' H"Y =log(C! —=hC,_, )+ 31— ') ™" + wlog(H") )

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

3.2.1 Ricardian households

Ricardian households have full access to financial markets. They hold domestic government

r

bonds (B,Gr) and bonds issued by other domestic and foreign households ( B, , B,F’V ), real capitals

(K tj ) of the tradable and non tradable sector as well as the stock of land (Land,) which is still

available for building new houses and cash balances (M ). The household receives income from

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

households. Income from labour is taxed at rate ¢’, rental income at rate t* and investors can
receive an investment subsidy (iZc, ). In addition households pay lump-sum taxes 7"°. We assume

that income from financial wealth is subject to different types of risk. Domestic bonds yield
risk-free nominal return equal to i,, Domestic and foreign bonds are subject to (stochastic) risk

premia linked to net foreign indebtedness. Current spending is allocated to consumption (C,),
investment in equipment and structures ( / t’ ) as well as residential investment (/ IH’V,I IHLC’F ). An

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

adjustment costs, therefore we make a distinction between real investment expenditure (/ ,’ A ,H )
and physical investment (J tj ,J tH ). Investment expenditure of households including adjustment

costs is given by:

J J J
I=J/|1 s @erud)(J] + 1y (11a)

2 K’ 2

H H.,r 7/
1,’“:Jﬁ’£1+(y’*;”f )(; J+ IZH (AaJ;""y (11b)

The budget constraint is written in real terms with all prices expressed relative to the GDP
deflator (P). Investment is a composite of domestic and foreign goods. From the first order
conditions we can derive the following consumption rule, where the ratio of the marginal utility of
consumption in period ¢ and #+1 is equated to the real interest rate adjusted for the rate of time
preference:

E.(Cl, —hC,) _ .,
t+ t — l 1+ 12
¢ —nc, P (12

From the arbitrage condition of investment we can derive an investment rule which links
capital formation to the shadow price of capital.
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where the shadow price of capital is given as the present discounted value of the rental income
from physical capital:
1 J

J
_p{i’j = Et[(l P i ra G 5’<)] +((1=t5)f +1f6%7)=0 (14)
4 t t+1 t+l z+1

From the FOC for housing investment we can derive a housing investment rule, which links
investment to the shadow price of housing capital:

(v, +u )JHr +y AT —E( 1 AT N Y
1 M (+r+720 =g —Acc) ™7 pfA+1°)

t—l t+1 t+1

(15)

The shadow price of housing capital can be represented as the present discounted value of the ratio
of the marginal utility of housing services and consumption:

r v c C 7
o= G RGN [ » b (1—5”)] (16)
p (1+2) H/(1+t))p, (A+r+m5 7[;11 —-Ar) pz+1(1+tz+l)
For the price of land we one obtain a (quasi) Hotelling rule:
1
Land — E Land 1+ 17
P, \axn) P (I+g,) (17)

The growth rate of the price of land must guarantee a rate of return which can be earned by other
assets, i.e., the growth rate of the price of land must be equal to », — g, .

3.2.2 Credit constrained households
Credit constrained households differ from Ricardian households in two respects. First they
have a higher rate of time preference ([ < ") and they face a collateral constraint on their

borrowing. They borrow B, exclusively from domestic Ricardian households. Ricardian

households have the possibility to refinance themselves via the international capital market. The
Lagrangian of this maximisation problem is given by:

Max V§ =B,y B U(CE 1~ L HY)
t=0

I 2
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From the first order conditions we can derive the following decision rules for consumption:

E (Ct+1 th) ﬂ (1+I") (19)
C/-hC,_, v,)
and housing investment:
Je (I-w,) : g
+ H t + AJH,c _ AJH,c — t -1 20
[(”’ " )(HSJ inf J R v St R RS M

where, again, the shadow price of housing capital is the present discounted value of the ratio of the
marginal utility of housing services and consumption:

G GohC (1) z,
Farn O maey "”E{ TN ) f)j -

The major difference between credit constrained and Ricardian households is the presence of
the Lagrange multiplier of the collateral constraint in both the consumption and the investment rule

of the former. The term ¥/, acts like premium on the interest rate which fluctuates positively with
the tightness of the constraint.

One specific feature in many of the Member States in Central and Eastern Europe is that
many households are indebted in foreign currency. For example, it is estimated that in Latvia more
than 90 per cent of mortgage debt is denominated in euros, while in Hungary household debt is
predominantly in Swiss francs. Poland and Romania have similarly high shares of foreign currency

denominated debt. To capture this feature we include an alternative specification of the budget
constraint:

e B —(1+7 e, B +(1-t Yw L + TR =(1+t)p C + pl A+t")1"*

(18%)
where B, is now denominated in the foreign currency and e is the exchange rate (domestic

currency per unit of foreign currency) and a star indicates foreign variables. The collateral
constraint in this case takes the following form

eB =(1-y)p/H (18)

3.2.3 Liquidity constrained households

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

A+t )PC =A-t"W,L, +TR =T (22)

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

3.2.4 Wage setting

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

crre ryrr Iyvl
N Ul*L,t +s UlfL,l +s Ul*L,[ — (l_ttpV) VVt 77W (23)
sUS, +s'U., +s'U., A+t5) PC

where 77,W is the wage mark up factor, with wage mark ups fluctuating around 1/ which is the

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

wages ﬂ'tW to inflation in the previous period:

nY =1-1/6-y, 168l —(1-spm, ) - ~(-spr)]  o<gwst 4

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

labour supply elasticity and inversely related to wage adjustment costs.

3.2.5 Aggregation

The aggregate of any household specific variable X th in per capita terms is given by
X, = X'dh=s"X+5°X’+s'X since households within each group are identical. Hence
aggregate consumption is given by:

C,=s"C +5°C‘+5'C! (25a)

and aggregate employment is given by:
L =s"L +s°L+s'L with L, =L =1L (25b)
Since liquidity constrained households do not own financial assets we have

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

B ="_B’ (26)

3.3 Trade and the current account

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

investment. Let Z' € {C LI, CO T G”} be demand of an individual household, investor or the
government, and then their preferences are given by the following utility function:

oM
1 oM -1 1 a1 |

Z'={(1-s" —ufl)GTZdi”T +(s" +u,M)"72fi " (27a)

where the share parameter s* can be subject to random shocks and Z “and Z’' are indexes of
demand across the continuum of differentiated goods produced respectively in the domestic
economy and abroad, given by:

d f

o?-1 o/ -1

x ol - € o/
i 2 (1)’ iTl ¥ (1 \e" _ cim 7
z" = z[—j zZl o , Z) = z[—j zl (27b)

PERNL h=1 \ 1M

The elasticity of substitution between bundles of domestic and foreign goods Z “ and Z'" is
o™ . Thus aggregate imports are given by:

c c e

P P .
M, = (" bl pr e (= p ) (€ I CE I e8)

t M M
t-1 t

where P¢ and P" is the (utility based) consumer price deflator and the lag structure captures

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

, - v" (29)

t-1 t

P “FE PrE Y
X :(SM,W +utX)(pPWPX t—l}) t—1 +(1_pPWPX) t — t

where RX , RC’F and YtF are the export deflator, an index of world consumer prices (in foreign

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

n'P" =P

t

(30)
and import prices are given by:
n'p" =ER 31

Mark-up fluctuations arise because of price adjustment costs. There is also some backward
indexation of prices since a fraction of exporters (/—sfpx) and (/—sfpm) is indexing changes of
prices to past inflation. The mark-ups for import and export prices are also subject to random
shocks:
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nt=1-1/6" =y, |B(spp* xt, + (A =spHzl ) -t Jvu*  k={x. M} (32)

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

EtBtF = (1+itF)EtBtF—l +PtXXt _PtMMt (33)

3.4  Policy

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

(lI-a) L a
YGAI’,z(L’CQp’] ( r] (34)

ucap,® L
where L7 and ucap,” are moving average steady state employment rate and capacity utilisation:

ucap?” = (1— p"““ucap’”, + p“““ucap’ (35)

L =(1-p" )L, +p™L, (36)
which we restrict to move slowly in response to actual values.

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

. _ __INOM . INOM
I =T b +(-7

s )[rEQ +7Z.T +T1NOM INOM

T (Etc _ET)+Ty,l ygaptfl]
INOM INOM (3 7)

+Ty,2 (zygale _ygapz)+ut

The Central bank has a constant inflation target 77" and it adjusts interest rates whenever
actual consumer price inflation deviates from the target. The central bank also responds to the
output gap. There is also some inertia in nominal interest rate setting. There is no active fiscal
policy.

In the government budget constraint, we distinguish on the expenditure side government
consumption, government investment, transfer payments to households and investment subsidies.
Revenue consists of taxes on consumption as well as capital and labour income, and lump-sum

taxes. Government debt ( B, ) evolves according to:
B, =(1+i,)B, +FCC{ +F 17 +TR, +itc, P 1, ='W, L, ~t{ F*C, ~ti B'K,; ~T"" (38)

The labour income tax rate is used for controlling the debt-to-GDP ratio according to the following
rule:
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B B
t—1 _bT)+TDEFA t (39)
=17 t-1 YP

=t

where b” is the government debt target.

4 Model calibration

The model used in this exercise consists of six regions: the Euro area, the new member states
not participating in the euro, the rest of the EU, the US, emerging Asia and the rest of the world.
The regions are differentiated from one another by their economic size and the model is calibrated
on bilateral trade flows. Although the calibration incorporates some of the main stylised differences
between the regions, it relies heavily on estimates of this model on euro area and US data (see
Ratto et al., 2009a and 2009b). Table 2 summarises the main differences between the blocks, which
are, for the EU countries, generally higher transfers and unemployment benefits, higher wage taxes,
higher price rigidities and labour adjustment costs, and a lower elasticity of labour supply.

In terms of nominal and real rigidities, our estimates reveal differences which are largely
consistent with prior expectations and other empirical evidence. This is most clear when it comes to
price adjustment rigidities. European firms keep prices fixed for more quarters than US firms.
However, our estimates suggest that the duration of wage spells in the US is similar to those in the
EA. There are significant differences in the labour supply elasticity. A significantly higher
elasticity in the US translates into a smaller response in US wages to changes in employment.
Higher labour adjustment costs in the EU reflect higher employment protection in the EU. We
assume similar capital adjustment costs in all regions. Concerning financial market frictions, we
assume 30 percent of households to be liquidity-constrained, which corresponds closely to our
estimates, and we keep this share unchanged. When we include collateral constrained households
in the model we assume their share is 30 percent of households, and the remainder are all
unconstrained “Ricardian” households (when for comparison in section 5 we exclude collateral
constraints the share of Ricardian households is 70 percent). The loan-to-value ratio (1—y) is set at
0.75 in all regions, calibrated to fit a mortgage debt ratio as share of GDP on the baseline of around
50 percent. Estimated Taylor rules do not point to sizeable differences in monetary policy
behaviour and we set these parameters identical. Other important stylised difference between
regions are the size and generosity of the transfer system.

5 Fiscal instruments and their multipliers

There is no single fiscal multiplier but the size depends on a number of factors. Table 3
shows the fiscal multipliers of various fiscal instruments in 1) a model without collateral
constraints, 2) in the model with collateral constrained households, and 3) in a model with
collateral constrained households and with monetary accommodation. The multipliers reported in
this table are for the EU as an aggregate region. Single country results will be somewhat smaller as
the degree of openness of the economy also plays a significant role. In a small open economy more
of the fiscal stimulus will leak abroad through higher imports. The duration is also important and
the impact of a fiscal stimulus depends crucially on whether the shock is credibly temporary or
perceived to be permanent. In the latter case, economic agents will anticipate higher tax liabilities
and increase their savings, leading to stronger crowding out and smaller GDP effects. We only
consider temporary fiscal stimulus here and focus on one year shocks of 1 per cent of baseline GDP.

In general, GDP effects are larger for public spending shocks (government consumption and
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Table 2
Model Calibration

Item EA NE REU UsS AS RW
Nominal rigidities
g:{ir ;lelza)ltion between price adjustments 55 55 55 s 5 5
Avg. wage contract length (quarters) 4.5 4.5 4.5 4.5 4.5 4.5
Real rigidities
Labour adjustment cost
(percent of total add. wage costs) (Y, ) 13 13 13 10 10 10
Labour supply elasticity (1/ ") 1/5 1/5 1/5 1/3 1/3 1/3
Semi-wage elasticity w.r.t. employment rate
(x17.) 0.33 0.33 0.33 0.20 0.20 0.20
Capital adjustment cost ( ¥y ) 20 20 20 20 20 20
Investment adjustment cost ( ;) 75 75 75 75 75 75
Consumption
Share of liquidity-constrained consumers s’ 0.3 0.3 0.3 0.3 0.3 0.3
Share of credit-constrained consumers s° 0.3 0.3 0.3 0.3 0.3 0.3
Share of non-constrained consumers s” 0.4 0.4 0.4 0.4 0.4 0.4
Downpayment rate 7y 0.25 0.25 0.25 0.25 0.25 0.25
Habit persistence # 0.7 0.7 0.7 0.7 0.7 0.7
Monetary policy
Lagged interest rate 7, 082 0.8 08 08 082 082
Consumer price inflation T,IINOM 1.5 1.5 1.5 1.5 1.5 1.5
Output gap 7, " 005 005 005 005 005 0.05
National accounts
Consumption 0.59 0.59 0.59 0.64 0.64 0.64
Investment tradedables 0.06 0.06 0.06 0.05 0.05 0.05
Investment non-tradables 0.07 0.07 0.07 0.06 0.06 0.06
Investment residential 0.06 0.06 0.06 0.06 0.06 0.06
Government consumption 0.18 0.18 0.18 0.15 0.15 0.15
Government investment 0.04 0.04 0.04 0.04 0.04 0.04
Exports 0.18 0.45 0.30 0.15 0.15 0.40
Imports 0.18 0.45 0.30 0.15 0.15 0.40
Transfers to households 0.16 0.16 0.16 0.13 0.13 0.13
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investment) than for tax reductions and transfers to households. Increasing investment subsidies
yields sizeable effects especially if it is temporary since it leads to a reallocation of investment
spending into the period the purchase of new equipment and structures is subsidised. Government
investment yields a somewhat larger GDP multiplier than purchases of goods and services.
However, it is mainly the long run GDP multiplier which shows a significant difference because of
the productivity enhancing effects of government investment. An increase in government transfers
has a smaller multiplier, as it goes along with negative labour supply incentives. However, transfers
targeted to liquidity constrained consumers provide a more powerful stimulus as these consumers
have a larger marginal propensity to consume out of current net income.

Temporary reductions in value added and labour taxes show smaller multipliers, but in these
cases it is nearly entirely generated by higher spending of the private sector. A temporary reduction
in consumption taxes is more effective than a reduction in labour taxes as also forward looking
households respond to this change in the intertemporal terms of trade.” A temporary reduction of
taxes is attractive from a credibility point of view, since the private sector is likely to believe in a
reversal of a temporary tax cut more than into a reversing of a temporary spending increase.
Temporary corporate tax reduction would not yield positive short run GDP effects since firms
calculate the tax burden from an investment project over its entire life cycle.

The presence of credit-constrained agents raises the multiplier as these agents have a larger
marginal propensity to consume out of current net income. The multiplier increases especially for
those fiscal measures which increase current income of households directly, such as labour taxes
and transfers, while the increase is less strong for government consumption and investment. The
reason for this is that credit constrained households not only have a higher marginal propensity to
consume out of current income but their spending is also highly sensitive to changes in real interest
rates (see Roger and in ’t Veld, 2009). This is because the collateral constraint requires that
spending must be adjusted to changes in interest payments. In other words, the interest rate exerts
an income effect on spending of credit constrained households. For realistic magnitudes of
indebtedness, the interest sensitivity exceeds the interest elasticity of spending of Ricardian
households substantially.

Fiscal policy multipliers become very much larger when the fiscal stimulus is accompanied
by monetary accommodation. This is particularly relevant in the current crisis with interest rates at,
or close to, their lower zero bound. Under normal circumstances a fiscal stimulus would put
upward pressure on inflation and give rise to an increase in interest rates. With monetary
accommodation and nominal interest rates held constant, higher inflation will lead to a decrease in
real interest rates and this indirect monetary channel amplifies the GDP impact of the fiscal
stimulus (Christiano et al., 2009, Erceg and Linde, 2009). As shown in Rdger and in ’t Veld
(2009), under monetary accommodation, both spending and tax multipliers are considerably larger
and this effect is amplified in the presence of credit constrained households. For the case where
nominal interest rates are kept constant for four quarters, the government consumption multiplier
increases by about 40 per cent with collateral constrained households, while it would only increase
by about 10 per cent without credit constraints. The latter increase of the multiplier is similar to the
change of multiplier obtained by Christiano et al. (2009) for the same experiment. This
amplification effect of the zero bound multiplier with credit constraints is again due to the strong
response of spending of credit constrained households to changes in real interest rates.

The zero bound increases the multiplier substantially for all expenditure and revenue
categories, except for labour taxes, where the increase in the multiplier is insignificant. This can
easily be explained by the fact that a central mechanism which increases the expenditure multiplier

> Note that this assumes the VAT reduction is fully passed through into consumer prices. This intertemporal effect will be strongest in

the period just before taxes are raised again (in #+1).
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at the zero bound, Figure 1
?am?ly an ncrease 1n The Effect of Cutting Taxes at the Zero Bound

inflation is likely not be
present in this case, or is
even reversed because a
reduction in labour taxes
will at least partly be
shifted onto firms and
thus will end up in lower
prices. Nevertheless, this
result is in sharp contrast
to a result obtained by
Eggertson (2009), who
claims that the labour tax
multiplier at the zero
bound will be negative.
His argument is based on
the assumption that a
labour tax reduction will
only shift the aggregate Y
supply (AS) curve to the

right in the inflation-

GDP space, while the aggregate demand (AD)curve does not shift and is upward sloping in the
case of a zero bound. In contrast to this analysis, in the QUEST model there is also a shift of
aggregate demand associated with a tax cut (see Figure 1).

INF

There are at least three important sources for such a shift and two of them are not present in
Eggertson's model. First, there is a international competitiveness effect as a result of declining
costs, which increases net external demand. Second, there is a shift in corporate investment because
of an increase in the marginal product of existing capital because of an increase in employment.
Both of them are not present in Eggertson's model. However, a tax reduction also shifts consumer
spending either via higher net labour income or higher employment a combination of which must
necessarily result from a labour tax cut. These three demand effects taken together make it unlikely
that the labour tax multiplier turns negative at the zero bound.

Finally, there are also sizeable positive spill-over effects from fiscal stimuli. The effects of a
global fiscal stimulus (as in the final three columns in Table 1) are larger than when the EU acts
alone. In the current crisis there has been a global fiscal stimulus with large fiscal packages
implemented in all G20 countries, and model simulations suggest this resulted in larger
multipliers.°

The table also indicates the costs of a withdrawal of a stimulus. These also depend on the
presence of collateral constraints and on monetary policy accommodation. As long as credit
conditions remain tight, and more households face a binding collateral constraint on their
borrowing, the larger the costs of a withdrawal of fiscal stimulus. Second, as long as interest rates
remain low, monetary policy is less likely to support a fiscal tightening by reducing interest rates.
An early withdrawal of fiscal stimulus risks a much sharper contraction in output than when the
exit is delayed till monetary conditions have returned to normal.

®  In the Annex we provide an assessment of the fiscal stimulus measures by member states for 2009 and 2010, as outlined in

Section 2, and calculate the estimated GDP impact according to these multipliers depending on whether the stimulus is temporary or
permanent (in the latter case multipliers are lower, see Roger and in 't Veld, 2009), and depending on whether the stimulus is
accompanied by monetary accommodation.



Fiscal Policy Multipliers in the EU during the Credit Crisis: A DSGE Analysis 295

Table 3
Fiscal Multipliers
EU Alone Global Stimulus
Item Without  With  With Collat. | Without  With  With Collat.

Collat. Collat. Constr. Collat. Collat. Constr.

Constr. Constr. + Mon. Acc. | Constr. Constr. + Mon. Acc.
Investment subsidies 1.29 1.36 2.1 1.8 1.93 2.65
Government investment 0.87 0.89 1.22 1.04 1.07 1.33
Government consumption 0.75 0.77 1.17 0.93 0.98 1.33
General transfers 0.18 0.38 0.59 0.23 0.49 0.65
Transfers targetted to
collateral constrained hh. ) 0.63 0.98 ) 0.81 1.08
Transfers targetted to
liquidity constrained hh, 0.63 0.66 1.02 0.79 0.84 1.12
Labour tax 0.23 041 0.47 0.26 0.48 0.52
Consumption tax 0.44 0.5 0.76 0.54 0.64 0.84
Corporate income tax 0.02 0.02 0.03 0.03 0.03 0.04

Note: Effect on EU GDP (percent diff. from baseline) for a temporary one year fiscal stimulus of 1 per cent of baseline GDP.

6 Simulations of fiscal stimulus in a credit crunch

The global recession has hit the various Member States of the European Union to different
degrees. Ireland, the Baltic countries, Hungary and Germany have seen the sharpest contractions,
while Poland seems to have been the only country that has so far escaped an outright recession (but
has also suffered a sharp slowdown in GDP growth). The financial crisis was initially driven by
sharp declines in house and asset prices and a tightening of credit conditions. The extent to which
the crisis has been affecting the individual Member States of the European Union strongly depends
on their initial conditions and the associated vulnerabilities.” In particular the role of overvalued
housing markets and oversized construction industries is important. Strong real house price
increases have been observed in the past ten years or so in the Baltic countries, and in some cases
this has been associated with buoyant construction activity. The greater the dependency of the
economy on housing activity, including the dependency on wealth effects of house price increases
on consumption, the greater the sensitivity of domestic demand to the financial market shock.
Some Member States in Central and Eastern Europe have been particularly hard hit through this
wealth channel, notably the Baltic countries.

In order to illustrate the role of fiscal policy in this crisis, we first create a “recession
scenario”. This credit crunch scenario is driven by a combination of domestic shocks, existing of a
reduction in the loan to value ratio and shocks to arbitrage equations which explain business fixed
investment and residential investment (Q-equations) that capture the bursting of a bubble in these
asset prices. These shocks to arbitrage equations can be interpreted as non-fundamental shocks or
as “bubbles”, as they are shocks to the optimality conditions for investment and house prices. As a
declining risk premium in the Q equation for investment indicates the building up of a bubble, a

7 For a discussion, see European Economy (2009), Economic Crisis in Europe: causes, consequences and responses.
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rapid rise in the risk premium indicates the bursting of a bubble. The shocks start in 2008Q1 and
are calibrated such that GDP falls by about 2 per cent in 2009.*

Figure 2 shows the profile for GDP and the main macroeconomic components, both in the
case of debt denominated in domestic currency as well as the case when debt is denominated in
foreign currency. The shocks lead to sharp declines in corporate investment and in consumption
and residential investment of in particular collateral constrained households. When household debt
is denominated in foreign currency, the further tightening of the collateral constraint caused by the
depreciation (for new member states vis-a-vis the euro) leads to an even sharper decline in
spending by these constrained households, even though the depreciation is relatively small. This
negative effect on domestic demand is stronger than the boost given to export growth from the
devaluation and the decline in GDP is larger. The shocks have a negative impact on tax revenues
and raise unemployment benefit spending, leading to an increase in government deficits and debt.

We can now illustrate what fiscal policy can do to mitigate the output losses of this “crisis”
scenario. Figure 3 shows the effect of fiscal stimulus measures in this recession scenario. In order
to avoid unnecessary duplication, we only show here results for the NE block in the model,
representing the Member States in Central and Eastern Europe, and assume household debt is
denominated in foreign currencies (euros). The results for the other regional blocks in the model
are comparable. We consider first a one year increase in government consumption of 1 per cent of
GDP. The stimulus starts in 2009q1 and is announced as a one year shock which is believed to be
credible. As the NE block in the model representing the New Member States in Central and Eastern
Europe is a smaller and more open economy than the EU aggregate block for which multipliers are
reported in Table 2, the fiscal multiplier is significantly smaller here (0.57 compared to 0.77).
Nevertheless, the fiscal stimulus helps to cushion the impact of the recession and boost output at
least for the duration of the year of the stimulus. In the following year, output falls to slightly below
where it would have been in the pre-stimulus recession scenario. The temporary fiscal stimulus
worsens the government budget balance and raises the debt-to-GDP ratio further.

Fiscal multipliers are considerably larger when interest rates are near their zero bound as
monetary policy can then accommodate the fiscal stimulus by keeping nominal interest rates
unchanged and allowing real interest rates to fall due to the increase in inflationary pressures.
Monetary policy in the euro area has been able to accommodate the fiscal impulse in this way but
in many of the new member states monetary policy has not been able to play this supportive role as
interest rates have remained (with the exception of the countries in the euro area — Slovenia and
Slovakia). Figure 4 shows the much larger effects when monetary policy can accommodate the
fiscal stimulus. Note that the higher growth impact also helps to lessen the impact on government
deficits and debt.

While temporary fiscal stimulus can be effective in supporting output in the short run, a
more prolonged stimulus package lasting many more years does not become more powerful.
Collateral constrained consumers react strongly to temporary increase in disposable income, but
react more like Ricardian households to permanent income shocks, smoothing their income
intertemporally.” Figure 5 shows the impact of a more prolonged stimulus lasting for three years
and then gradually phased out. The impact of this stimulus in the first quarter of the expansion is
actually smaller then the impact of a one year stimulus and output falls in the medium term to a
lower level. The government deficit now increases for a duration of more than 3 years, and the
debt-to-GDP ratio increases by an additional 3 percentage points.

This scenario merely serves as an illustrative baseline against which to show the effects of fiscal policy stimulus, and the scenario is
a relatively mild recession, where the slowdown in growth is dampened by higher exports growth due to the depreciating currency.
The sharp fall in world growth in 2009 which prevented this cushioning channel from operating is not simulated here.

The differences between temporary and permanent fiscal shocks are shown in Roger and in ’t Veld (2009).
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Figure 2
Domestic Credit Crunch Scenario: GDP, Deficit/GDP Ratio, Debt/GDP Ratio
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Figure 4

Temporary Fiscal Expansion with Monetary Accommodation
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Figure 5

Temporary vs. Prolonged Fiscal Expansion
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Figure 6

Temporary vs. Persistent Fiscal Expansion with Monetary Accommodation
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However, a longer lasting fiscal stimulus can be significantly more effective if it is
accompanied by an accommodative monetary policy. Figure 6 shows the results for this case, when
nominal interest rates are kept unchanged. As the fiscal stimulus is longer lasting, more inflationary
pressures build up and with unchanged nominal interest rates, real interest rates decline by more.
This additional real interest rate effect has a strong impact on output and the combination of the
fiscal and monetary stimulus helps to almost offset the effect of the credit crunch shocks. This real
interest rate channel is effective in the euro area and the US, where interest rates are at or close to
their lower zero bound, and central banks can keep nominal interest rates unchanged. Note also that
at least in the short run the strong growth effects in this scenario also help to reduce the
deterioration in government balances.

7 Conclusions

The paper has described a DSGE model with collateral constrained households and housing
investment and used this to examine the effectiveness of fiscal stimulus measures in a credit crisis.
The financial accelerator mechanism in the model allows it to be used for an analysis of falling
asset prices and tightening credit conditions on the economy. The presence of credit constrained
households and the fact that the zero lower bound on nominal interest rates became binding in the
crisis, meant that fiscal multipliers were higher than in normal circumstances.

While the above suggests a larger role for fiscal policy in the euro area, in many of the
Member States in Central and Eastern Europe interest rates were generally higher. As it is less
likely that monetary policy in these countries can accommodate the fiscal impulse, fiscal policy is
less effective than in countries where nominal interest rates can be kept unchanged and real interest
rates are allowed to fall. However, even when monetary policy cannot accommodate the fiscal
impulse, well-designed fiscal stimulus measures can still help to soften the impact of the crisis and
mitigate the detrimental effects on (potential) growth.

A further analysis should shed light on the appropriate exit strategy. As noted, many of the
countries most affected by the crisis, particularly among the new Member States, have had very
limited room to implement stimulus measures. To the contrary, they often have predominantly
adopted consolidation measures with a view to avoiding a further fall-out from the crisis. How such
consolidation efforts are best designed according the DSGE modelling framework used in this
paper, would be the subject of future research.
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FISCAL AND MONETARY POLICY INTERACTION:
A SIMULATION-BASED ANALYSIS OF A TWO-COUNTRY
NEW KEYNESIAN DSGE MODEL WITH HETEROGENEOUS HOUSEHOLDS

Marcos Valli Jorge™ and Fabia A. de Carvalho"

This paper models a fiscal policy that pursues primary balance targets to stabilize the debt-
to-GDP ratio in an open and heterogeneous economy where firms combine public and private
capital to produce their goods. The model extends the European NAWM presented in Coenen et al.
(2008) and Christoffel et al. (2008) by broadening the scope for fiscal policy implementation and
allowing for heterogeneity in labor skills. The domestic economy is also assumed to follow a
forward looking Taylor-rule consistent with an inflation targeting regime. We correct the NAWM
specification of the final-goods price indices, the recursive representation of the wage setting rule,
and the wage distortion index. We calibrate the model for Brazil to analyze some implications of
monetary and fiscal policy interaction and explore some of the implications of fiscal policy in this
class of DSGE models.

1 Introduction

DSGE models are now part of the core set of tools used by major central banks to assess the
widespread effects of policy making. Building mostly on the recent New Keynesian literature
(Monacelli, 2005, Gali and Monacelli, 2008, Smets and Wouters, 2003, Adolfson et al., 2007,
among others), these models have been further enriched in several aspects by the inclusion of
alternative pricing assumptions, imperfect competition in distinct economic sectors, international
financial linkages, and financial frictions. However, as Ratto et al. (2009) argue, “so far, not much
work hals been devoted towards exploring the role of fiscal policy in the (DSGE) New-Keynesian
model”.

DSGE models are a promising tool to understand the outcome of interactions between fiscal
and monetary policies. The recent trend in modeling the fiscal sector in New Keynesian DSGE
models is to include non-Ricardian agents and activist fiscal policies (Gunter and Coenen, 2005;
Mourougane and Vogel, 2008; and Ratto er al., 2009) mostly to assess the effects of shocks to
government consumption on the aggregate economy, as well as the distributional effects of fiscal
policies. However, the practice of fiscal policy usually goes beyond the decisions on consumption
expenditures. The government often intervenes in the economy through public investment with
important externalities upon private investment.

Ratto et al. (2009) are a recent attempt to account for the strategic role of public investment
in policy decisions in a DSGE setup. They introduce a rule for public investment that responds to
the business cycle and assume that public capital interferes in the productivity of private firms, but
does not belong to factor decisions.
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In this paper, we depart from the assumption that public investment is a type of externality.
We assume that firms can rent capital services from a competitive market of private and public
capital goods. The optimal composition of capital services will depend on the elasticity of
substitution between both types of capital goods and on a parameter that captures the economy’s
“dependence” on public infrastructure. Households and the government have different investment
agenda, and are faced with distinct efficiency in the transformation of investment to capital goods.

The reasoning for introducing public capital goods in this manner can be rationalized as
follows. In our model, intermediate goods firms are the entities that actually use public capital. In
the real world, there are both (mixed-capita) firms and government agencies utilizing capital owned
by the government. By letting public capital enter firms’ decisions, we believe we are
approximating our model to the reality of a mixed-capital economy. The production technology
distinguishes between the quality of each type of capital, and as such, the demand for public capital
reacts to deviations of its rental rate to the calibrated value, which we assume to be subsidized in
the steady state. In the real world, the government makes decisions on investment, and the
efficiency with which such investment is transformed into capital goods can differ from the
efficiency of the private sector’s investment. In our model we empowered our government to
decide on its public investment.

Our model builds on ECB’s New Areca Wide Model (NAWM) presented in Coenen et al.
(2008) and Christoffel et al. (2008), hereinafter referred to as CMS and CCW respectively.
However, there are important distinctions. First, we change the fiscal set-up. In the ECB NAWM,
government consumption and transfers follow autoregressive rules. In our model, we introduce a
fiscal policy rule that tracks primary surplus targets, that responds to deviations on the debt-to-GDP
ratio and that also portrays an anti-cyclic response to economic conditions. In addition, we let fiscal
transfers to be biased in favor of one of the household groups, and also introduce government
investment through an autoregressive rule that also pursues an investment target. With a rule for the
primary surplus, for government transfers and for public investment, government consumption thus
becomes endogenous. This framework better approximates the theoretical setting of these models
to the current practice of fiscal policy in a number of countries, including Brazil.

Second, we augment the labor market by introducing heterogeneity in labor skills. In Brazil,
labor contracts are not usually flexible as to adjustments in daily hours worked. The most usual
contracts set an 8-hour workday. Therefore, it seems reasonable to allow for the possibility that
members of different social classes in average earn different wages for the same amount of hours
worked.

Third, we correct some equations shown in CMS and CCW. The first refers to the
specification of consumer and investment price indices, which we correct to guarantee that the
producers of final consumption and investment goods operate under perfect competition. These
modifications yield a representation of the economy’s resource constraint that also differs from the
one presented in CMS and CCW. We also correct the recursive representation of the wage setting
rule and the wage distortion index.

Fourth, we introduce a deterministic spread between the interest rates of domestically and
internationally traded bonds to account for the risk premium that can be significant in emerging
economies.

Finally, monetary policy in the domestic economy is modeled with a forward looking rule to
better approximate the conduct of policy to an inflation targeting framework.

We calibrate the structural parameters of our model for the Brazilian economy and the rest of
the world (USA+EURO), leaving the monetary and fiscal policy rules of the rest of the world as
specified in CMS and CCW. We assess the impulse responses to arbitrary magnitudes of the shocks
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and analyze the implications of the interaction between fiscal and monetary policies. In particular,
we assess the macroeconomic and distributional effects of shocks to government investment,
primary surplus, transfers, and monetary policy, and analyze the effects of concomitant shocks to
the fiscal and monetary policy rules. We proceed with a sensitivity analysis of the impact of
varying degrees of rigor in the implementation of the fiscal rule, of fiscal commitment to a
sustainable path of the public debt, and of the commitment of the monetary policy to the inflation
target.

The adopted calibration of fiscal and monetary policy rules lies in a region of monetary
activeness and fiscal passiveness. However, the model also shows stable equilibria under
alternative calibrations where, in contrast, monetary policy is passive and fiscal policy is active.
Apart from the specifications where the fiscal rule has a mute response to the public debt, active
fiscal policies bring about strong cyclicality in the impulse responses.

One of the important contributions of this paper is to show that an expansionist shock to the
primary surplus is not equivalent to a shock to government consumption, as the former attains with
a mix of cuts in both government consumption and investment. We also show that each one of the
fiscal shocks — primary surplus, government investment and government transfers — has a distinct
impact on the model dynamics.

Under the calibrated model, a shock that reduces the primary surplus has very short lived
expansionist effects on output growth. A government investment shock, on the other hand, initially
depresses output growth, since compliance with the fiscal rule requires government consumption to
reduce. However, the government investment shock enables output growth expansion still within
the first year after the shock. The inflationary effects of the shocks to the primary surplus and to
government investment are mild, yet relatively long-lived. Shocks to government transfers have
very short lived effects on economic growth. With the fiscal rule in place, an increase in
government transfers induces some reduction in government consumption, which presses down
production. Under our calibration, the distributional effects of all fiscal shocks end up being small,
contrary to the findings of CMS and CCW likely due to the specification we adopted for labor
heterogeneity.

We also experiment with different specifications of monetary and fiscal policy rules, and
show that they have important effects on the models’ dynamic responses and predicted moments.

Higher commitment to the stabilization of the public debt strengthens the contractionist
impact of the monetary shock. The volatility of consumer price inflation increases, as does the
correlation between inflation and output growth. Strongly (and negatively) correlated policy shocks
also dampen the contractionist effect of the monetary policy shock.

We find a degree of fiscal rigor that jointly minimizes the influence of the primary surplus
shock on inflation and of the monetary policy on GDP growth. As expected, a more rigorous
implementation of the primary surplus rule implies lower variance of inflation and output growth,
and significantly increases the influence of the monetary policy shock onto the variances of
consumer price inflation and output growth.

Increasing the monetary policy commitment to the inflation target significantly reduces the
volatility of inflation and its correlation with output growth. The variance of output growth poses a
mild reduction.However, a higher commitment to the inflation target results in a higher stake of the
variance of inflation being explained by the fiscal shock.

The model is also simulated under alternative monetary policy rules. Augmenting the rule to
include an explicit reaction to the exchange rate variability or the output growth adds sluggishness
to the reversal of inflation to the steady state after a monetary policy shock. However, the initial
impact of the shock onto the economic activity is milder (yet more persistent). By activating the
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policy shocks only, the response to the exchange rate volatility reduces the variance of inflation,
output growth and the exchange rate. The monetary policy shock has a smaller effect on output
variation and gains influence on the volatility of inflation.

On the other hand, a monetary policy rule that responds to output growth reduces output
growth volatility, but increases the variance of consumer price inflation and the exchange rate.
Under this policy rule, a shock to monetary policy loses influence over inflation variance, but also
reduces its stake in the variance of output growth and the exchange rate.

The paper is organized as follows. Section 2 provides an overview of the model, focusing on
the extensions proposed to the NAWM. Section 3 details the calibration strategy and the
normalization to attain stationary representations of the aggregated variables. Section 4 analyses
the impulse responses of the model and experiments with distinct types of policy orientation. The
last section concludes the paper.

2 The model

In the model, there are two economies of different sizes that interact in both goods and
financial markets. Except for monetary and fiscal policy rules, both economies are symmetric with
respect to the structural equations that govern their dynamics, but the structural parameters are
allowed to differ across countries.

Each economy is composed of households, firms, and the government. Households are
distributed in two continuous sets that differ as to their access to capital and financial markets, and
also to their labor skills. Families in the less specialized group, hereinafter referred to as group
1=[1-w,1], can smooth consumption only through non-interest bearing money holdings, whilst the
other group of households in group 7/=[0,1-w], with more specialized skills, has full access to
capital, and to domestic and international financial markets. The differentiation in households’
ability to smooth consumption over time, a feature adopted in CMS and CCW, allows for breaking
the Ricardian Equivalence in this model. Within their groups, households supply labor in a
competitive monopolistic labor market to produce intermediate goods. There are Calvo-type wage
rigidities combined with hybrid wage indexation rules.

Firms are distributed in two sets. The first produces intermediate goods for both domestic
and foreign markets, and operates under monopolistic competition with Calvo-type price rigidities
combined with hybrid price indexation. The other set is composed of three firms, each one of them
producing one single type of final good: private consumption, public consumption, or investment
goods. Final goods firms are assumed to operate under perfect competition.

The government comprises a monetary authority that sets nominal interest rates and issues
money, and a fiscal authority that levies taxes on most economic activities, and endogenously
adjusts its consumption expenditures to comply with its investment, distributional transfers, and
primary surplus rules.

A detailed derivation of the model is available in Appendix H. In the remaining of this
section, we correct important equations in CMS and CCW and model a fiscal sector that is more in
line with the current practice of fiscal policy in a wide number of countries. Public investment has
spillover effects over private investment and affects the market for capital goods.
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2.1  Wage setting

Household ie [ = [0,1 - a)] chooses consumption C;, and labor services N,, to
maximize the separable intertemporal utility with external habit formation:
> k[ -0 | (a1+¢ ]
E, Z B [E (Ci,t+k - K'Cl,t+k—1) e (Ni,t+k ) (1
k=0
subject to the budget constraint:
(1 + th + Fv(vi,t))PC,tCi,t + PI,tIi,H,x + RtilBi,tH
1 -
+(1-1, (BE)) R, ) S.BE M, +E,, + O, o
= (1 - TIN - TtWh )VVi,tNi,t + (1 - TtK )'[ui,tRK,H,t_ Fu (ui,x)P[,t ]'Ki,H,t + TzK '5'Pl,t'Ki,H,t
+(-2?)D,, + TR, ~T,, + B, + S,B/, + M, ,
where W, is the wage earned by the household for one unit of labor services, I, , , is private

. F
is money, B, are

investment in capital goods, B i.+1 are domestic government bonds, M l

it
foreign private bonds, S, is the nominal exchange rate, R .18 the interest rate of the foreign
bonds, rp is the steady state spread between interest rates of domestically and internationally

traded bonds, I’

5 (Bft) is an extra risk premium when the external debt deviates from the steady

state, I, (v, ,) is a transaction cost on consumption, V;, is the money-velocity of consumption,

D

., are dividends, K ,, , is the private capital stock, u,, is capital utilization, I, (&, ,) is the cost

1

of deviating from the steady state rate of capital utilization, R is the gross rate of the return on

K,H .t
private capital, TR, are transfers from the government, =, is a lump sum rebate on the risk

premium introduced in the negotiation of international bonds, and @ ;.. 1s the stock of contingent

securities negotiated within group /, which act as an insurance against risks on labor income. Taxes

are th (consumption), 7" (labor income), 7"

p " (social security), 7/ (capital income),

7" (dividends) and T;, (lump sum, active only for the foreign economy). The parameter K is the
|
external habit persistence, J is the intertemporal discount factor, Vo is the intertemporal elasticity

1
of consumption substitution, /5 is the elasticity of labor effort relative to the real wage, and Jis
the depreciation of capital. Price indices are F., and P, , the prices of final consumption and

investment goods, respectively. Cost functions are detailed in Appendix A.

Households in group J maximize a utility function analogous to (1), but constrained on their
investment choices, allowed to transfer wealth from one period to another only through non-interest
bearing money holdings.

Within each group, households compete in a monopolistic competitive labor market. By
setting wage W, ,, household i commits to meeting any labor demand NV, ,. Wages are set a la

Calvo, with a probability (1—¢&,) of optimizing each period. Households that do not optimize
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readjust their wages based on a geometric average of realized and steady state inflation

X1
— P ~
Wi ::( ot l] ﬂ'lc_l’ W, . Optimizing households in group / choose the same wage W, ,
Ci-2

which we denote VIN/,J .

Household i’s optimization with respect to the wage VIN/,.J yields the first order condition,

which is the same for every optimizing household:

Y74 X1
d Ai,t+k (l - Tz]Xk - Tth )PWIJ [ P}C)’H—kl ] ﬂ'él_z’ )k
E, Z (flﬂ)k Nl.,Hk C.t+k Ci-1 ~0 3
h - U—I(Nt k );
L 771 -1 h |

where —is the Lagrange multipliers for the budget constraint, and 77, /(7, —1) is the after-tax
Cyt

real wage markup, in the absence of wage rigidity (when &, — 0), with respect to the marginal
rate of substitution between consumption and leisure. The markup results from the worker’s market
power to set wages.

Equation (3) can be expressed in the following recursive form, which corrects the one
presented in CMS after including the multiplicative constant (1— w)g on the left hand side. This
constant arises from the labor demand equation:

W 1+77,.¢ F
(1—w)¢ | 22 /R 4)
PC,t n, -1 Gl,t
where:
m 1+¢ 7 (148)
Wl t ﬂ.C 1
F, = : N! +& BE | —— F
1.t (PCJ J t 51 ﬂ t (7['51, .Eé_zl I,t+1
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W un P 7-1
Gl,t = Al,t (1 - TtN - TtWh )( = ] Nr[ + §1 'IB'EL‘ ($] 'G1,1+1
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P e T

and N ,1 is households group 7 aggregate labor demanded by firms, and W ;. 1s household group

I’s aggregate wage index. Superscripts in the labor variable represent demand. Subscripts represent
supply.

The derivation of equation (4) is detailed in Appendix B.

2.2 Production

There are two types of firms in the model: producers of tradable intermediate goods and
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producers of non-tradable final goods.

2.2.1 Intermediate goods firms

A continuum of firms, indexed by f € [O,l] , produce tradable intermediate goods Y, , under

monopolistic competition. We depart from the set-up in CMS by introducing mixed capital as an
input to the production of these goods. We assume that firms competitively rent capital services

from the government, Kg r.» and from households in group /, KIS{ . and transform them into the

total capital input K?t through the following CES technology:

Mgl

K;,t = (1 - a)g )l_”g '(Kfl,_f,t ) T + (a)g )l_”g '(Kg,f,t

g
)ﬂg—l ng—1

N )

where @, is the economy’s degree of dependence on government investment, and 7, stands for

the elasticity of substitution between private and public goods, and also relates to the sensitivity of
demand to the cost variation in each type of capital.

In addition to renting capital services, intermediate goods firms hire labor N ?J from all

groups of households to produce the intermediate good Y, using the technology:

Y, = zt.(K_f-’t )a.(znt.Nf’t )HZ —y.zn, (6)

where W.zn, is a cost, which in steady state is constant relative to the output. The constant ¥ is
chosen to ensure zero profit in the steady state, and z, and zn, are respectively (temporary) neutral
and (permanent) labor-augmenting productivity shocks that follow the processes:

In(z,)=(1-p.).In(z) + p..In(z,_, ) + £_, ()
and:

zn, zn
= (1_pzn)‘gy+pzn‘—
zn

t-1 t=2

t—1

+tE.,, ®)

where z is the stationary level of total factor productivity, gy is the steady state growth rate of

labor productivity, p, and p,, are parameters, and ¢ , and ¢, are exogenous white noise

zn t

processes.
In equilibrium, K;J =u,; K ,,, where K, is the stock of capital used by firm f.

For a given total demand for capital services, the intermediate firm minimizes the total cost
of private and public capital services, solving:

min Rl?,thl,f,t + Rl(;,tKg,f,t )

N S
KH,f.z’KG.f,z

subject to (5).
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The rental rate on private capital services results from the equilibrium conditions in the
private capital market. The rental rate on government capital services also results from equilibrium
conditions, this time in the market for government capital goods, but, in steady state, we calibrate
o, in order to have the rental rate of public capital goods exclusively covering expenses with
capital depreciation, so as to portrait the idea that public capital is usually subsidized.

First order conditions to this problem yield the average rate of return on capital and the
aggregate demand functions for each type of capital goods services:

1

= (- 0)RE) " 0, (RE,) ) (10
R, )"
Ké,t=wg£ RJ K} (11)
R, )"
K,j,:(l—wg)( ’“J K’ (12)
K.t

All firms are identical since they solve the same optimization problem. The aggregate
composition of capital services rented by intermediate goods firms can be restated by suppressing
the subscript “f”” from (5), using (10), and aggregating the different types of capital services across
firms:

Mg

1/ el 1/ Tl \n
KS=| (=) (K5, )n +o, " (K, ) (13)

We also depart from CMS by introducing differentiated labor skills in the model. We reason
that individuals with a lower degree of formal education are usually more constrained on their
ability to analyze more sofisticated investment possibilities. In addition, it also seems reasonable to
hypothesize that individuals with a lower degree of education will also have lower level of labor
skills. Therefore, we make the assumption that the group of households that is
investment-constrained in our model also has lower labor skills. This modeling strategy allows for
a steady state where skillful workers can earn more yet working the same amount of hours as the
less skilled. In addition to the labor differentiation arising from the assumption of monopolistic
competition in the labor market, the non-homogeneity that we introduce here within household
groups generates important differences in the impulse-responses of the model compared to CMS, as
we show in Section 4.

The labor input used by firm f in the production of intermediate goods is a composite of
labor demanded to both groups of households. In addition to the population-size adjustment (@)

that CMS add to the firm’s labor demand, we add the parameter v, € lO, %)J to introduce a bias

in favor of more skilled workers. The resulting labor composite obtains from the following
transformation technology:

_ -1y
N2, = (1=v 0 () ) (v )] (14)

where:
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1

and where 77 is the price-elasticity to demand for specific labor bundles, 77, and 77, are the

price-elasticities for specific labor varieties. The special case when v, =1 corresponds to the
equally skilled workers assumption, as in CMS.

Taking average wages (W,, and W, ) in both groups as given, firms choose how much to
hire from both groups of households by minimizing total labor cost W, ,N ;’t +W, N ,{,t subject to

(14). It follows from first order conditions that the aggregate wage is:

1

W, = [(1 —V, VW +v oW, ] ]ﬁ (17)
and the aggregate demand functions for each group of households are:
w "
Nt[ =(1 —Vw.CZ)){ Lt J .NtD (18)
W
w,.\"
NtJ :Vw.a).[ ’tJ N[D (19)
t

2.2.2 Final goods firms

As in CMS, there are three firms producing non-tradable final goods. One specializes in the
production of private consumption goods, another in public consumption goods, and the third in
investment goods. Except for the firm that produces public consumption goods, all final goods
producers combine domestic and imported intermediate goods in their production. The
differentiation of public consumption goods stems from the evidence that usually the greatest share
of government consumption is composed of services, which are heavily based on domestic human
resources.

The existence of an adjustment cost to the share of imported goods in the production of final
goods invalidates the standard result that the Lagrange multiplier of the technology constraint
equals the price index of final goods. In this new context, we derive below the price index of
private consumption goods and investment goods to ensure that final goods firms operate under
perfect competition The pricing of public consumption goods is exactly the same as in CMS.

2.2.2.a Private consumption goods

To produce private consumption goods Q€ , the firm purchases bundles of domestic H ©

and foreign /M ¢ intermediate goods. Whenever it adjusts its imported share of inputs, the firm
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faces a cost, I' ¢ (IMIC/ th), detailed in Appendix A. Letting V. denote the bias towards

domestic intermediate goods, the technology to produce private consumption goods is:

QC _ (Vc)l/ﬂc [Htc ]H/ﬂC + Ue l(ie=1)
' (l_VC)l/ﬂC [(I_FJM” (]M;C /QtC))IMtC]l—l/,uC

where:

0/(6-1)
H = ( J (Hf-,,)“”de

| 6" /(6"-1)
IME = ( j (IM €. ) df*]
0

The firm minimizes total input costs:

min PH,t 'HtC + PIM,I 'IMtC

HE IME

subject to the technology constraint (20) taking intermediate goods prices as given.

The price index that results from solving this problem is:*

Fe, =0 )

where:

& = I:VCPH,tl_ﬂC +(1-v, )(PIM,t JTS e (IM /ch))liﬂc ]

T me(IME1Q°)
—T,,c (UM /100))

(P /TS e (IME 1))

CPHzch 1- c
chv< ) +( V)[(l

t

(20)

€2y

(22)

(23)

24

In CMS, the multiplier A° is assumed to be the price index for one unit of the consumption

good. However, this result is not compatible with their assumption that final goods firms operate

with zero profits.

Notice that only when Qf =A7 do we obtain P, , =A" =Qf. This requires

T (IME10°)
1

=1, a very specific case.
- 1—QIMC (IMtC /th))J

In general, when this equality does not hold, first order conditions and equation (22) can be

combined to yield the following demand equations:

2 Details of the derivation of (22) are shown in Appendix D.
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1-uc —Hc
P P
HC =y ( H,tj [ H,t} QC (25)
t c th Pc,t t

]MC _ 1 Pcvt 1-uc P[th /FSIMC ([MtC/QtC) —Hc
t _( _VC) QC P

Cit

QC
C C
I_FIMC (IMz /Qz )

(26)

t

These demand equations are different from the ones in CMS, and, as we show in subsequent
sessions, they also result in important differences in the market clearing equations. In particular, the
equation for the aggregate resource constraint of the economy now resembles the usual
representation of national accounts.

2.2.2.b Investment goods

The pricing problem of investment goods is analogous to that of consumer goods. The
investment goods price index, which also differs from CMS, is:

P, =@ )" () 27)
where:
_ e (IM] 10"
v,(B,, )" +0-v)) ) |
Q=" “L-r, amlioh) ) L (28)
(B, /TS (1M Q)
and:
1
/1{ = [VIPH,tlﬂul + (l -V, )(PIM,t /FSIMI (IMtI /Qz[)>1ﬂu1 ]q (29)

2.3 Fiscal authorities

The domestic fiscal authority pursues a primary surplus target (sp), levies taxes on
consumption, labor, capital and dividends, makes biased transfers, and adjusts expenditures and
budget financing accordingly.

The primary surplus SP, is defined as:

SP=1°P.,C +() +7" +7," ) W,.N}
+ 75 (R, —(T,(u,,) + )P, )K, , +7°.D, (30)
+ U, 'RG,t 'KG,t - PG,th - TRt - Pl,t '[G,t

w . . . .
where 7, 7,7/ ,7,", 7}, and 7" are rates of taxes levied on consumption, labor income, social
security from workers, social security from firms, capital and dividends. P G, stands for
aggregate expenditures with government consumption, 7R, stands for government transfers, and

P, .1, stands for aggregate expenditures with government investment.
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Table 1

Empirical Estimate of the Primary Surplus Rule in Brazil

Dependent Variable: PRI SUR PIB SA

Method: Least Squares

Sample (adjusted): 1996Q3 2009Q1

Included observations: 51 after adjustments

Convergence achieved after 1 iteration

PRI_SUR PIB_SA =C(2)*PRI_SUR PIB_SA(-1) + C(4)*PRI_SUR PIB_SA(-2)
+ (1-C(2) - CH)*(C(1) + C(3)*(DLSP_PIB_SA(-1)-2.1214))
+ C(5)*(PIB_TRIM_SA(-1)/100 — 0.004962932)

Variable Coefficient Std. Error t-statistic Prob.
C22) p1  0.248161 0.094789 2.618042 0.0119
CH4) po  0.167091 0.083178 2.008836 0.0504
C(1) sp 0.041899 0.004038 10.37669 0.0000
C(3) ¢ 0.040928 0.012266 3.336770 0.0017
C(5) ¢ g 0.269544 0.107748 2.501619 0.0160
R -squared 0.710078

Adjusted R-squared 0.684868

The realization of the primary surplus is affected by deviations of the public debt and
economic growth from their steady-states (B, and g, , respectively):

Spt = pl,sp 'Spt—l + pZ,sp 'Spt—Z +

€1y
(I- Py ~ Py ).{Sp + ¢BY (bY,t —b, )}+ ¢gy (gY,t—l — 8y )+ i
SP B Y
where sp, = —, b,,=—"—, gy, =——, the unindexed counterparts are steady-state
PY,t )]t ’ PY,t—l Yt—l , Y;fl

ratios, and &

. 18 @ White noise shock to the primary surplus.

For industrialized economies, Cecchetti e al. (2010) do not find evidence of a response of
the primary balance to economic conditions. For Brazil, our empirical estimates for the primary
balance rule show a significant anti-cyclic component (Table 1), which is also addressed, yet in a
different manner, in Ratto et al. (2009). Estimations of the rule with only one lag in the primary
balance do not show well-behaved residuals.

In our calibrations, the foreign economy is represented by the USA and the Euro area.
Therefore, for the foreign economy, we adopt CMS’s assumption that the fiscal authority does not
follow a primary surplus target, and government expenditures with consumption,

P G
g = (PGI J(—’) , follow an autoregressive process:
t

Y.t

g =(0-p,)eg+p, 8,1, (32)
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where g is the steady state value of government expenditures as a share of GDP and £, is a white

gt
noise shock to government expenditures. Specifically for the foreign economy, we assume that
lump sum taxes exist and follow an autoregressive process of the type:

T R'B.,
! = ¢ “l | _ B 33
(Py,t-xj & { Py J ' 39

where B, is the steady state value of government bonds.

For both economies, government transfers follow the autoregressive process:

( TRt ] = (1 - ptr)‘tr + ptr‘[ TRt ]—i_ gtr,t (34)
B .Y B,.Y

Yttt

where 7 is the steady state value of government transfers, and ¢, , represents a white noise shock

to government transfers.

Total transfers are distributed to each household group according to:

1R, =129 op (35)
’ l-w
TR,, =v, IR, (36)
where v, is the bias in transfers towards group J.
Government investment follows an autoregressive rule of the form:
ig, = (1 — Pi )ig + P gt Ey, 37
and public capital accumulation follows the rule:
K =(1-08)K;, +|1-T, [LJ I, (38)
G,t-1
The government budget constraint is thus:
°P.C +(z) +17" +7,")W,.N]
+ 7 (R, — (T, (u,,) + 8).P,, )K, 39

+7).D,+T,+R" B, +M,+u,, .R;, K,

_PG,th _TRt _Bt _Mt—l _PI,t'IG,t =0

with 7, =0 for the domestic economy, which, using the primary surplus definition, can be stated
as:

SPz = (Bt _Rz_l'Bt+1)_(Mt _Mtfl) (39)’

This equation makes clear that, in this model, money not only has an effective role in real
decisions, but also matters for the adjustment of fiscal accounts. Increased money supply can
alleviate the financial burden from public debt, a feature that approximates the theoretical model to
the real conduct of economic policy.
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2.4  Monetary authorities

The domestic monetary authority follows a forward-looking interest rate rule that is
compatible with an inflation targeting regime:

P 1+
RY =0y R+ 0y R, + (1= By = 0py) | R+ 6| =TT
F (40)

-1
+ ¢gy (gY,H —8y )+ Eri

where IT is the annual inflation target, R * is the annualized quarterly nominal equilibrium interest
rate, which satisfies R* = B 1T, gy 1s the steady state output growth rate, and ¢, is a white

noise shock to the interest rate rule. Empirical evidence in Brazil suggests the presence of two lags
in the policy instrument.?

For the foreign economy we adopt the representation in CMS:

P, Y
Rz4 =¢R'Rt4—l+(1_¢R)‘ R4+¢H[PC’ _HZJ +¢gY(Y_t_ng+gR,z (41)

C,t=-3 -1

2.5  Aggregation and market clearing

Any aggregated model variable Z, denoted in per capita terms results from the aggregation
1

Z, = th,tdh =(1-®).Z,,+®Z,, where Z,6 and Z, are the respective per capita values of
0

Z, for families / and J. Details on the aggregation that do not substantially differ from CMS are

not shown.

There are important distinctions in the aggregate relations that obtain from this model as
compared to those in CMS. The first refers to the wage dispersion index, and the second to the
economy’s resource constraint, which are detailed below.

2.5.1 Wage dispersion

The equilibrium conditions between supply (N, ) and demand (N; ) for individual labor

are:
N, =N/ =[N} df (42)
0
N, =N/ =[N]df (43)
0
Aggregating the demand of all firms for labor services yields:

> See Minella and Souza-Sobrinho (2009).
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1 W i
Nit =—| Ntl (44)
’ l-o VVl,t
-y
w. '
th:l L N/ (45)
Tow\W,,

which can also be represented, using the group-wise aggregated labor demand equations, as a
function of total demand for labor by the intermediate firms:

= -n
l-v,o| W, w,
N,- = Vo a). it It 'NzD (46)
W - I/Vl,t VV:
1y -n
/4 w
N, = vw.[ - J (—JJ N (47)
W, v,
The aggregate supply of labor from each household group, N,, and N, , relates to the labor
demand as:
1 1-w W
N, =—— [N, di="-N! (48)
ol v l-w
1 v
— s _ 1 J,
N, =— [N, dj =" N/ (49)
., [

o W M L(w s
where y/, , = —[ L ] di andy,, = I —( / ’tJ dj are the dispersion indices.
oy l—o( W S, O\W

It Jut

We show in Appendix E that the wage dispersion indices y,, and y ,  can be stated in a

recursive formulation that differs from the working paper version of CMS as to the term of current
consumer-price inflation that does not show in our equation:

~ = =1
W . ﬂ-}t’/t_ 7[1—/'(1
v, =1- ¢ )[ - J +¢& [L] Yo (50)

Wl,t Ty, 4
W w - ﬂ-}[./ ﬂ-l—l./ M
=(1-&)] | —2 || —& NP Qe R R (51)
l//J,t ( fj) (PY,t'YtJ(PY,t'KJ ‘ij ”WJ,z Vo

where 77,  and 7 stand for household / and J wage inflation rates.

Wt

Aggregating the labor supply from household groups / and J, using equations (48) and (49),
results in:

Ny, =y, N/ + V. N/

* Equation A.9, WPS 747/ECB.
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which relates to the aggregate labor demand and the total wage dispersion index as:

Ng,=y,.N/ (52)

-7 -n
. . . o Wl,t WJ,t
where total wage dispersion is y/, := 1 (1 — @). W v, to. — v,

t t

2.5.2 Aggregate resource constraint

The price indices derived in the previous sessions entail representations for the aggregate
resource constraint of the economy that are importantly different from the ones presented in CMS
and CCW. Aggregating household and government budget constraints, and substituting for the
equations of external financing and optimality conditions of firms, we obtain the aggregate
resource constraint of the economy:

c I G
PY,t'Yt = PC,t 'Qt +Pl,t 'Qt +PG,tQt +St 'PX,t 'Xt _PIM,tIMt (53)

which, using the price indices derived above, can also be restated as:
B, Y, =P, H+P, H+P, HS+S.P,.X, (54)

Despite the fact that these representations are standard for national accounts, they differ from
the respective equations derived in CMS® and CCW, as we detail in Appendix F.

3 Model transformation and steady state calibration
In this section we describe the transformation of variables that render the model stationary,
and detail the steady state calibration.

As we assume a technology shock that permanently shifts the productivity of labor, all real
variables, with the exception of hours worked, share a common stochastic trend. Besides, as the
monetary authority aims at stabilizing inflation, rather than the price level, all nominal variables
share a nominal stochastic trend.

The strategy consists of three main types of transformation. Real variables are divided by
aggregate output (Y, ), nominal variables are divided by the price of aggregate output (PYJ) and

the variables expressed in monetary terms are divided by £, ,.Y;.

Although most transformations are straightforward, some are not trivial. Predetermined
variables, such as capital, are scaled by dividing their lead values by Y, ; wages, domestic bonds,
and internationally traded bonds are scaled by P, ,.Y, . In addition, in order to make the Lagrange
multipliers compatible with the adopted scaling strategy, we multiply them by Yt(7 , resulting in

Y°.A

t 1t

and YtG.A ;. for households 7 and J, respectively.

> Equation (38) in CMS.
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Table 2
Steady State Ratios
Value
Ratio Description
Brazil Rest of the World

TB/P,Y 0.012 0.00 Trade balance
X/Y 0.128 0.00 Exports
IM]Y 0.122 0.00 Imports
M/PY 0.205 1.24 Money
ROG/PY 0.000 0.0 Government budget
PI;/PY 0.019 0.02 Government investment
T/PY 0.000 0.00 Lump-sum taxes
B/BY 2.121 2.79 Public Debt
SP/RY 0.036 —0.005 Primary Surplus
D/PY 0.0 0.0 Dividends
Pl1,/PY 0.162 0.25 Private Investment

The permanent technology shock, zn,, should also be divided by the aggregate output.
Re-scaling the production function for the intermediate goods results in:

-1 o - -
zn, K, p\-a| Y, zn,
— | =z u,,— | N, ) =1 -
AR O N e R

zn, . . . .
is a stationary variable whenever the ratios

t t—1

t ]

and

From the above, we can conclude that

t

are both stationary.
t—1

We now turn to the steady state calibration. For the domestic economy, we calibrate the
model to reproduce historical averages of the Brazilian economy during the inflation targeting
regime (Table 2). For parameters that are not directly derived from the historical averages in these
series, we took the agnostic stance of using the same parameters adopted in the literature for Brazil,
or, in its absence, we replicated the parameters in CMS.® The rest of the world is calibrated using
an average of the values presented in CMS for the United States and the Euro Area.

Calibration and simulations are performed under the assumption of log-linear utility (o =1).
The steady state calibration starts by normalizing the stationary prices of intermediate goods at 1.

®  An alternative strategy would be to calibrate the parameters to reproduce empirical moments of the endogenous series. We leave

this for a companion paper with an estimated version of the model.
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This normalization ensures that the steady state values of some variables are one, as is the case of
final goods prices and Lagrange multipliers associated with the optimization problem of final
goods firms. The steady state rate of capital utilization is also fixed at one for both economies. The
remaining steady state ratios are calibrated accordingly, as shown in Table 3.

We calibrate the population size using LABORSTA’ data on the economically active
population in the world for the year 2007. The size of household’s group J in the domestic
economy was set to equal the share of households in Brazil that earn less than two minimum wages
according to the PNAD 2007 survey. Also according to this survey, relative wages for household
group / were set in our calibrations at 2.86.

The share of fixed costs in total production was set so as to guarantee zero profits in the
steady state. The labor demand bias, V,, was calibrated to ensure that households’ groups / and J

work the same amount of hours. For the stationary labor productivity growth rate, we set 2 per cent
for Brazil and the rest of the world using data on GDP growth from the World Bank for the period
2000-07.

For Brazil, we calibrated the price elasticity £/ = 0.33 according to Aratjo et al. (2006).

For the price elasticity 4, , we repeated the value set for 4. The home biases V. and v, are
obtained from the demand equations of imported goods using the steady state value for the supply
of consumption and investment goods, and the import quantum.

The steady state primary surplus to output ratio, sp , was calibrated as the mean value of the
primary surplus in the period 1999-2008. For the rest of the world, the value for sp was obtained
implicitly from the NAWM calibration. The public debt ratio B, was set to be consistent with sp.

Government expenditures, g, for both Brazil and the rest of the world were set residually

from the aggregate resource constraint. Government transfers, 7, for both Brazil and the rest of
the world, were obtained so that household budget constraints close.

With the exception of consumption taxes, 7°, which were calibrated following Siqueira
et al. (2001), Brazilian tax rates were calibrated based on the current tax law. The lump-sum tax
bias, v > which is active only for the foreign economy, was set to one, whilst the transfer bias, v

tr>

was implicitly calculated from households 7 and J budget constraints.

We calibrated the price-elasticity to demand of government investment goods, 7, , to a value

that is close to 1, arbitrarily approximating it to a Cobb-Douglas technology. This enabled us to
calibrate v, from the rental rate on government capital, which we assumed to be just enough to

cover expenditures with depreciation.

The inflation target and the respective steady state nominal interest rate in the domestic
economy were set according to historical Brazilian averages. The reaction coefficients in the
monetary policy rule were calibrated according to Minella and Souza-Sobrinho (2009), where they
show that the monetary policy in Brazil has in average shown an insignificant direct reaction to
output.

The parameter y, , that appears in the functional form of the consumption transaction for the

domestic economy was set at the same value calibrated in CMS. The parameter y,  follows from

7 http://laborsta.ilo.org/



Calibrated Parameters and Steady State Variables

Table 3

Parameter Value Description
Brazil | Rest of the World
A) Households
5 0.00478 0.99522 Population size
B 0.98183 0.99756 Subjective discount factor
o 1.00000 1.00000 Inverse of the intertemporal elasticity of substitution
K 0.232807 0.60000 Degree of habit persistence
{ 1.59000% 2.00000 Inverse of the Frisch elasticity of labor supply
& 0.02500 0.02500 Depreciation rate
£ 0.59260 0.25000 Size of household J
$r, o s 0.486607 0.75000 Fraction of household members not setting wages optimally each quarter
Xudr 0.75000 0.75000 Degree of wage indexation for household members
B) Intermediate-good firms
0.30000 0.30000 Share of capital income in value added
Wy 0.14909 0.41200 Share of fixed cost in production
Z 1.00000 1.00000 Stationary total productivity level
22 0.89000% 0.90000 Productivity parameter
n 6.00000 6.00000 Price elasticity of demand for labor bundles
LH 6.00000 6.00000 Price elasticity of demand for labor of household /
ns 6.00000 6.00000 Price elasticity of demand for labor of household J
Exr 0.90000 0.90000 Fractions of firms not setting prices optimally each quarter
$x 0.30000 0.30000 Fractions of firms not setting prices optimally each quarter
AEr 2 0.50000 0.50000 Degree of price indexation
gy 1.00500 1.00500 Stationary labour productivity growth rate
B=n 0.90000 0.90000 Labor productivity parameter
Usy 0.00438 1.00000 Labor demand bias
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Table 3 (continued)

Calibrated Parameters and Steady State Variables

Description

Parameter Value
Brazil | Rest of the World
C) Final-good firms
Ur 0.87500 0.99650
vy 0.74999 1.00750
Ue, By 3.33000 1.50000
g 7.60000% 6.00000
D) Fiscal authority

By 2.12140 2.78840
Py 0.0409 0.10000
';gw?r 0.2695 n/a

g 0.1992 0.11099
Pa n/a 0.90000
tr 0. 1526 0.29231
Per 0.37717 0.90000
T'-; 0.16200 0.18300
T 0.15000 0.00000
L 0.15000 0.18400
T 0.15000 0.14000
(i 0.11000 0.11800
TF 0.20000 0.21900
sp 0.03600 (0.00541)
e 0.2481 0.90000
Fisp 0.1671 n/a
Uy, 1.01300 0.42668
ey 1.00000 1.00000
Uz 0.05198 0.05590
Ng 1.00100 1.00100
ig 0.01860 0.02000
Pig 0.90000 0.90000

Home bias in the production of consumption final goods

Home bias in the production of investment final goods

Price elasticity of demand for intermediate-goods

Price elasticity of demand for a specific intermediate-good variety

Government debt as a share of quarterly GDP in the steady state
Primary surplus reaction to debt-to-output in the domestic economy and sensitivity
of lump-sum taxes to debt-to-output ratio in the foreign economy
Primary surplus reaction to output growth

Government consumption of public goods in the steady state
Parameter governing public consumption

Public transfers-to-GDP in steady state

Parameter governing public transfers

Consumption tax rate

Dividend tax rate

Capital income tax rate

Labour income tax rate

Rate of social security contributions by households

Rate of social security contributions by firms

Stationary primary surplus to output ratio

Parameter of the first autoregressive term in the primary surplus rule
Parameter of the second autoregressive term in the primary surplus rule
Household J transfers bias

Household J lump-sum tax bias

Government investment bias

Elasticity of substitution between government and private investment goods
Government investment-to-output ratio target

Parameter governing government investment-to-output ratio

1745
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Calibrated Parameters and Steady State Variables

Table 3 (continued)

Parameter Value Description
Brazil | Rest of the World
E) Monetary Authority
II 1.04500 1.02000 Inflation target
P 1.13% 0.95000 Degree of interest-rate inertia
drag —0.51% 0.00000 Degree of interest-rate inertia
&n 1.57000% 2.00000 Interest-rate sensitivity to inflation gap
g‘ejé‘r 0% 0.10000 Interest-rate sensitivity to output-growth gap
R 1.03490 1.01240 Equilibrium nominal interest-rate
LS 1.01110 1.00500 Steady state domestic prices inflation
Tx 1.00500 1.01110 Steady state export prices inflation
Iy 1.01110 1.00500 Steady state consumption prices inflation
F) Adjustment and transaction costs
‘Tl 0.01545 0.47073 Parameter of transaction cost function
Yos 0.15000 0.15000 Parameter of transaction cost function
Fua 0.05271 0.03409 Parameter of capital utilization cost function
Vs 0.00700 0.00700 Parameter of capital utilization cost function
¥r 3.00000 3.00000 Parameter of investment adjustment cost function
Frgt 2.50000 2.50000 Parameter of import adjustment cost function
Yol 0.00000 0.00000 Parameter of import adjustment cost function
‘5F 0.01000 0.01000 Parameter of intermediation cost function

Notes: Areosa, Areosa and Lago (2006): T, Minella and Souza-Sobrinho (2009):
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the equation that defines the consumption transaction cost, the calibrated values for money and
consumption, and the equation that defines the money velocity. Finally, some autoregressive
coefficients (pzn,pxp, pl.g) were set at 0.9 following the NAWM calibration for p_. For

autoregressive coefficients referring to government consumption and transfers, p and p,, we

used estimated coefficients obtained from isolated econometric regressions for Brazil.

4 Simulations and policy analysis

In this session, we show impulse responses for shocks to: monetary policy, primary surplus,
government transfers and investment.® The intention here is to understand how this model responds
to shocks under the adopted calibration. We compare the model’s predictions for alternative types
of primary surplus and monetary policy rules. All simulations were done using the function
“stoch_simul” of DYNARE at MATLAB.

4.1  Impulse responses of the calibrated model

Figure 1 shows the impulse responses of a 1 percentage point shock to the nominal interest
rate. With this calibration, the shock affects inflation and output in the expected direction, but we
do not obtain a hump-shaped response.” The trough in inflation and output growth occurs already in
the first quarter. Inflation reverts back to the steady state in the third quarter, while the nominal
interest rate remains above the steady state for about one year. Output levels return to the steady
state in about 6 quarters.

Despite the fact that each policy rule responds to a different set of variables, in equilibrium
the fiscal response intertwines with monetary conditions, the key linking element being the public
debt. The interest rate hike puts pressure on the public debt, which rises above its steady trend and
takes very long to revert to the steady state. Notwithstanding, the anti-cyclic component of the
fiscal rule forces the primary surplus to initially react to the economic downturn, and the fiscal rule
loosens through a reduction in the primary surplus of about 0.05 percentage points of GDP from its
steady state. This reaction is enabled by an increase in government consumption that should also
offset the reduction in expenditures with government investment. In the third quarter, public debt to
GDP reaches a peak, and the output growth surpasses its stationary rate. This development puts
pressure on the fiscal rule for a rise in the primary surplus of up to 0.10 percentage points of GDP,
through a reduction in government consumption and levels of government investment below the
steady state for longer than private investment. Consequently, the debt initiates a downward path,
yet still above its steady state for a long time afterwards.

The economy decelerates in the aftermath of a monetary policy shock. Capital utilization is
below the steady state and firms pay lower nominal wages to households. The amount of labor and
consumption also drops. The impact on private investment and the stock of capital is almost
negligible. The distributional effects, although very small, are less favorable to less specialized and
more constrained households.

The dynamics of endogenous variables after the shock affects GDP composition. Although
private consumption to GDP falls in the first quarter, it immediately bounces upwards after the
second quarter mostly to replace investment and public consumption.

8 The standard deviations of all shocks were arbitrarily set at 100bps. Their values are not meant to reflect their empirical counterpart.

®  Minella (2003) and Silveira (2008) also report impulse responses of inflation and output after a monetary policy shock that lack the

“hump shapeness” that is observed in other countries.
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Figure 1

Impulse Responses to a Contractionist Shock to Monetary Policy
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Figure 2 shows the impulse responses of a 1 percentage point reduction in the primary
surplus. The shock initially increases government consumption by about 0.4 percentage points of
GDP and raises public investment by 1 per cent from its steady state. Such expansionist effect
initially boosts output growth to around 7 per cent per year, but in the second quarter, output
growth falls to levels below steady state, where it reverts to afterwards. This shock has a smaller
impact on the levels of private consumption and labor as compared to their steady state trends. The
monetary effects of the fiscal shock comprise an increase of up to 0.2 percentage points in
consumer price inflation, and, in spite of the contractionist stance of monetary policy, inflation
remains above its steady state for a prolonged period.

The shape of the responses of inflation and public debt varies according to which shock is
activated. For each shock, there is a distinct transmission mechanism. When the shock comes from
the monetary policy, the response of the debt is more hump-shaped as the fiscal rule reacts to
economic conditions. On the other hand, when the shock stems from the fiscal sector, the response
of inflation becomes more hump-shaped, as the monetary policy rule reacts to the inflationary
conditions imposed by the fiscal loosening.

To account for the fact that transfers are usually an instrument used for income distribution,
the shock to government transfers (Figure 3) is biased towards less specialized and more
constrained households. The hike in government transfers is enabled by a reduction in government
consumption and public investment. These choices of cuts in government expenditures initially
result in a significant downturn in economic activity. The fall in private consumption that could
follow from depressed conditions stemming from the production side of the model does not occur
possibly because of the direct injection of financial resources to households by the transfers
(income effect) and also because monetary policy reacts to poor economic conditions and to the
drop in inflation by keeping interest rates slightly below the steady state. Net public expenditures
that result from the shock to transfers are not financed through debt issuance above steady state
trends. In addition, the distributional effect of the shock vanishes after about 5 quarters.

A shock to government investment (Figure 4), of about 1 percentage point of GDP, crowds
out private investment, as the rental rate of public capital is cheaper in the steady state. The rise in
expenditures with public investment is financed through cuts in government consumption, driving
the primary surplus down to levels below the steady state, and through debt issuance. Afterwards,
the rise in public debt exerts a contractionist pressure on the fiscal rule, and the primary surplus
rises after the third quarter. The initial inflationary spike results in a contractionist monetary policy
reaction, and the final outcome is a drop in economic dynamism, with output below its steady state
path for about 5 quarters. After the third quarter, the shock to government investment boosts output
growth to above its steady state for a very prolonged time span. After the contractionist stance
imposed by the fiscal and monetary adjustment unwinds, private consumption and wages rise a
little above the steady state and remain there for a long time.

4.2 Policy analysis

To understand how the interaction of fiscal and monetary policy affects the model’s
predictions, we analyze impulse responses, variances and variance decompositions after policy
shocks under a number of different specifications for the policy rules.

4.2.1 Sensitivity analysis

Figure 5 shows the impulse responses of a monetary policy shock with varying degrees of
fiscal commitment with the stationary path of public debt. Greater commitment to the debt-to-GDP
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Figure 2
Impulse Responses to an Expansionist Shock to the Primary Surplus
Interest Rate Output Public Debt
(percent annualized) (percent of stationary GDP) (percent of stationary debt)
15.0 101.4% 101.5%
14.9 101.0% 101.0%
14.8 100.6% 100.5% /—\
14.7 100.2% 100.0% F—————————————————————
46 b v v v v v 99.8% 0050 b u v v
12345678 91011121314151617181920 12345678 91011121314151617181920 12345678 91011121314151617181920
Consumer Price Inflation Output Growth Primary Surplus
(percent annualized) (percent annualized) (percent of GDP)
8 4.0%
6 3.7%
4 3.4%
2 3.1%
N S S S 0 S S 2.8%
1234567 891011121314151617181920 12345678 91011121314151617181920 1234567 891011121314151617181920
Consumer Price Index Capital Utilization Public Debt
(percent of the stationary index) (percent of quarterly GDP)
100.4% 1.015 214%
1002% 1.010 213%
1.005 212%
0 B ]
100.0% 1.000 211%
9080 bLv v v v v e 0095 L v v v v vy 210%
12345678 91011121314151617181920 1234567 891011121314151617181920 1234567 891011121314151617181920
Private Consumption Wages Hours Worked
(percent of stationary consumption) (percent of stationary wages)
100.4% 100.4% 0.854
9 0.850
Wi~ | e
LN S——————_——— 0.846
o
99.8% 100.0% 0.842
00.6% b v v v 0080 b v v v vy o838 b v v 0w
12345678 91011121314151617181920 12345678 91011121314151617181920 1234567 891011121314151617181920
Private Consumption Wages Hours Worked
(ratio between groups I and J) (ratio between groups I and J) (ratio between groups I and J)
2.88 2.871 1.004
2.87 2.870 1.002
2.86
1.000
285 2.869
o84 b v v v v ey 2868 L v v 00998 Lv v v v v v
1234567891011121314151617181920 1234567 891011121314151617181920 1234567891011121314151617181920
Total Investment Government Investment Private Investment
(percent of stationary investment) (percent of stationary investment) (percent of stationary investment)
100.2% 101.5% 100.2%
100.0% 101.0% 100.0%
100.5%
o
99.8% 100.0% 99.8%
90 6% b v v v v 0950 b v v v v 096% b v v v e
1234567891011121314151617181920 12345678 91011121314151617181920 12345678 91011121314151617181920
Private Consumption Government Consumption Investment
(percent of GDP) (percent of GDP) (percent of GDP)
62.0% 20.6% 18.20%
61.8% 20.4% 18.15%
61.6% 20.2% 18.10%
61.4% 20.0% 18.05% |- —
6120 b v v v v e 19.8% 1800% L v v v 0 v
1234567 891011121314151617181920 12345678 91011121314151617181920 12345678 91011121314151617181920
Nominal Exchange Rate Exports Imports
(percent of stationary exchange rate) (percent of GDP) (percent of GDP)
12.80% 12.60%
os% [ — | . ’
12.75% 12.58%
o
100.2% 12.70% 12.56%
99.9% 12.65% 12.54%
00.6% b v v v 1260% b v v v 000 0 0 12520 b v 0 0 0 0 0

12345678 91011121314151617181920

steady state

12345678 91011121314151617181920

12345678 91011121314151617181920

1 percentage point shock to the primary surplus/GDP



330

Marcos Valli Jorge and Fabia A. de Carvalho

Figure 3

Impulse Responses to a Shock to Government Transfers
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Figure 4

Impulse responses to a shock to government investment

Interest Rates
(percent annualized)

Output
(percent of stationary GDP)

15.0 100.5%
14.9 100.3%
14.8 100.1%
14.7 99.9%
14.6 99.7%
45 Lo v v v v v v e 095% L v v v
12345678 91011121314151617181920 12345678 91011121314151617181920
Consumer Price Inflation Output Growth
(percent annualized) (percent annualized)
4.65 2.5
4.60 2.0
4.55 L5
4.50 1.0
T S S S S S S o5 b v v e
1234567 891011121314151617181920 1234567891011121314151617181920
Consumer Price Index Capital Utilization
(percent of stationary index)
100.2% 1.008
100.1% 1.004
100.0% Fm—m—m—————m—m 1.000
9990 b v v v v e 0096 Lw v v v v v v e
1234567891011121314151617181920 12345678 91011121314151617181920
Private Consumption Wages
(percent of stationary consumption) (percent of stationary wages)
100.2% 100.3%
100.1% 100.2%
100.0% 100.1%
99.9% 100.0%
0080 b v v v v v 0990 L v v v
12345678 91011121314151617181920 12345678 91011121314151617181920
Private Consumption Wages
(ratio between groups I and J) (ratio between groups I and J)
2.880 2.8710
2.875 2.8705
2.870 2.8700
2.865 2.8695
2860 b v v vy 28690 b v v v v
12345678 91011121314151617181920 1234567 891011121314151617181920
Total Investment Government Investment
(percent of stationary investment) (percent of the steady state)
106% 200%
104% 150%
102% \
o b T ==
100% bmmmm 100%
080 b v 500 b vy
1234567891011121314151617181920 1234567891011121314151617181920
Private Consumption Government Consumption
(percent of GDP) (percent of GDP)
62.1% 200% peeeeeeeeeeeeeeeee————
o
62.0% 19.5%
61.9%
61.8% 19.0%
61.7% b v v e 1850 Lo v v v
1234567 891011121314151617181920 1234567 891011121314151617181920
Nominal Exchange Rate Exports
(percent of steady state) (percent of GDP)
o
101.3% 12.88%
12.84%
100.8% 12.80%
12.76%
100.3% )
12.72%
0980 Lo v v v v 1268% b v v v v v v v v

1234567891011121314151617181920

______ steady state

12345678 91011121314151617181920

Public Debt
(percent of stationary debt)

100.2%

100.1% /X/

100.0% [~———m e

9999 b v v w0y
1234567891011121314151617181920

Primary Surplus
(percent of GDP)
3.70%

3.65%
3.60%
3.55%

350% b0
1234567 891011121314151617181920

Public Debt
(percent of quarterly GDP)
214%
213%
212%
211%
2M0% Lo v

1234567 891011121314151617181920

Hours Worked

0.845

0.844
0.843
0.842

0841 bwv v v 00wy
1234567 891011121314151617181920

Hours Worked
(ratio between groups I and J)

1.002
1.001
1.000
0.999

0098 L v v 0w
1234567 891011121314151617181920

Private Investment
(percent of the steady state)

100.2%

100.0%

99.8%

006% b v v
12345678 91011121314151617181920

Total Investment
(percent of GDP)
19.5%

19.0%
18.5%

18.0%

175% b v 0 0 0 0 0 0 0w w0

1234567 891011121314151617181920

Imports
(percent of GDP)

12.9%
12.8%
12.7%

12.6%
12.5%

1234567 891011121314151617181920

shock to government investment



332 Marcos Valli Jorge and Fabia A. de Carvalho

Figure 5
Fiscal Commitment to the Steady State Level of the Public Debt:
Impulse Responses of a Monetary Policy Shock
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Figure 6

Combination of Policy Shocks: Impulse Responses to a Monetary Policy Shock
Varying the Rigor in the Implementation of the Fiscal Rule
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ratio implies that the government will post a stronger reaction to events that drive the public debt as
a share of GDP away from its stationary trajectory. A contractionist monetary policy' increases
interest rates and thus the service of the debt, which then triggers a reaction from the fiscal policy
to stabilize the debt-to-GDP ratio. The stronger the reaction of the fiscal policy to the debt, the
stronger the impact on output and inflation. The monetary policy rule then reacts to the effects on
inflation from these economic conditions, lowering interest rates. The extreme case presented in the
first plot, which corresponds to the case where the fiscal response to the debt is the greatest,
illustrates that the initial increase in interest rates should be promptly reversed followed by an
intense expansionist reaction in the medium-run to contain the excessive contractionist impact from
the fiscal feedback. This calls for some sort of coordination between fiscal and monetary policy to
attain the best policy combination to reduce the volatility that arises in inflation and output when
both policies are in place. The plots also show that a stronger reaction to the debt-to-GDP ratio
skews the distributive effects of the monetary policy shock a little more in favor of the group of
more specialized households (group /) who also have more investment alternatives.

Table 4 shows variances and variance-decomposition when only the fiscal and monetary
policy shocks are active. Under varying degrees of commitment to the stationary level of the debt,
an increase in the coefficient of the fiscal rule associated with the deviation of the debt from its
steady state increases the volatility of consumer price inflation and the correlation between
inflation and output growth. As to the volatility of the output growth, the effects are non-linear. The
shock decomposition shows that the influence of the monetary shock on output growth variance
attains its least value with a coefficient of 0.18, a level that also grants the least variance of output
growth."" On the other hand, the greatest influence of the monetary policy shock onto inflation
variance obtains with a coefficient of 0.31.

Assuming that it is desirable to have the monetary policy affecting inflation more than the
fiscal shock and conversely for the case of the output growth, we sought for a standard deviation of
the fiscal shock that could jointly minimize the influence of the primary surplus shock on inflation
and of the monetary policy shock on GDP growth. For a 1 percentage point standard deviation of
the monetary policy shock and for a degree of fiscal commitment that minimized the unconditional
volatility of output growth, the degree of fiscal rigor in the execution of the fiscal rule that
implements this outcome is 0.47. The moments and variance decomposition that result are
portrayed in Table 5. In the following figures and tables, the 0.47 standard deviation of the fiscal
shock is used as benchmark. Figure 6 shows the impulse responses to a combination of a
contractionist monetary policy shock and expansionist fiscal policy shocks, varying the rigor with
which the fiscal rule is implemented. In the short run, the fiscal policy shock nullifies the impact of
the monetary policy shock on inflation, and in the medium run, it actually generates some inflation,
the more so the greater the rigor in the implementation of the fiscal rule. As to the public debt, as
the fiscal policy shock increases in magnitude, there is additional pressure on the debt, and its
initial increase gets steeper, accompanied by a higher persistence to revert back to the steady state.

Table 6 shows the effects on the variances, co-variances and variance decompositions of
different degrees of correlation between policy shocks. In this exercise we start from one of the
specifications of the fiscal rule shown in Table 4, corresponding to the one (coefficient of 0.18)
where output growth attains its lowest volatility and is least impacted by a monetary policy shock.
When a contractionist monetary policy jointly occurs with a loosening fiscal shock, which in the
table is represented in the columns of negative correlations, the unconditional volatility of inflation

Notice that in the benchmark calibration of the monetary policy rule, the direct reaction of the monetary policy to output is null. As
a result, the exercises shown in the subsections that follow are conditional on the adopted parameterization.

This could be suggestive of a region where optimal fiscal policy may lie on, but to be conclusive on this, we would need to conduct
optimal policy analysis, which is beyond the scope of this paper.
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Table 4
Higher Commitment with the Stationary Path of the Public Debt in the Fiscal Rule
Moments of the shocks (percent)
SD of the monetary policy shock'” = 1.00
SD of the fiscal shock = 1.00
Corr. between shocks'” = 0.00
Fiscal commitment to the public debt
Coefficient in the fiscal rule 0.04@ 0.18 0.31 0.50
Moments of endogenous variables (percent)
SD of cons. price inflation 0.10 0.20 0.44 1.04
SD of GDP growth 1.30 1.28 1.37 1.93
Corr. between variables 4.78 9.68 29.41 58.85
Variance decomposition (percent)
lvariance / — shock Ms®  FS® MS FS MS FS MS FS
Consumer price inflation 15.63 8437 4798 52.02 5848 41.52 45.16 54.84
GDP growth 7.86 92.14 522 9478 10.85 89.15 2553 7447
8D = standard deviation / Corr. = correlation.
@ Calibrated value.
® MS = monetary shock / FS = fiscal shock (to the primary surplus).
Table 5
Greater Rigor in Implementation of the Primary Surplus Rule
Moments of the shocks (percent)
SD of the monetary policy shock” = 1.00
SD of the fiscal shock = 0.47
Corr. between shocks'” = 0.00
Fiscal commitment to the public debt
Coefficient in the fiscal rule 0.04@ 0.18 0.31 0.50
Moments of endogenous variables (percent)
SD of cons. price inflation 0.06 0.16 0.36 0.79
SD of GDP growth 0.69 0.66 0.76 1.25
Corr. between variables 24.41 14.81 39.12 65.23
Variance decomposition (percent)
|variance / — shock MS®  ES®  MS FS MS FS MS FS
Consumer price inflation 45.12 5488 80.36 19.64 86.21 13.79 7851 2149
GDP growth 2745 7255 19.64 8036 35.06 6494 60.34 39.66

™ SD = standard deviation / Corr. = correlation.
@ Calibrated value.

® MS = monetary shock / FS = fiscal shock (to the primary surplus).
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Table 6

Varying the Correlation Between Monetary and Fiscal Policy (Primary Surplus) Shocks

Moments of the shocks (percent)

SD of the monetary policy shock'” = 1.00
SD between fiscal shocks = 0.47
Corr. between policy shocks 0.80 0.50 0.00 -0.50 —-0.80

Fiscal commitment to the public debt

Coefficient in the fiscal rule = 0.18

Moments of the variables (percent)

SD of cons. price inflation 0.19 0.18 0.16 0.13 0.11

SD of output growth 0.80 0.75 0.66 0.55 0.47

Corr. between variables 18.44 17.40 14.81 9.95 4.25
Variance decomposition (percent) — when the 1% shock is in monetary policy

|variance / — shock MS® FS® MS FS MS FS MS FS MS FS

Consumer price inflation 95.27 4.73 88.74 11.26 80.36 19.64 78.70 21.30 86.04 13.96

GDP growth 80.49 19.51 53.70 46.30 19.64 80.36 13.68 86.32 44.07 55.93
Variance decomposition (percent) — when the 1% shock is in the fiscal rule

|variance / — shock MS® FS® MS FS MS FS MS FS MS FS

Consumer price inflation 80.63 19.37 53.94 46.06 19.64 80.74 12.83 87.17 42.86 57.14

GDP growth 9523 4.77 88.68 11.32 80.36 19.64 78.90 21.10 86.33 13.67

8D = standard deviation / Corr. = correlation.
@ Calibrated value.
® MS = monetary shock / FS = fiscal shock (to the primary surplus).

and output growth falls. This result was in line with what the previous discussion on Figure 6
implied. Economic stimuli from expansionist fiscal and monetary shocks add variance to both
inflation and output, and also expand the correlation between these two variables.

Table 7 shows the impact of monetary policy rules that react more to deviations of expected
inflation from the target. Notice that the coefficient of reaction to output growth is null under all
monetary policy rules that we experiment with here. In this exercise, we used the same
specification for the fiscal rule in Table 6. Under these assumptions, a more hawkish monetary
policy enacts a reduction in the variances of inflation and output growth. It also reduces the
correlation between these two variables. However, as monetary policy becomes more hawkish, the
fiscal shock gains some power to explain the variance of consumer price inflation. When the
coefficient attached to inflation targets is set at 2.44, the monetary policy shock has the smallest
influence on the variance of the output growth.'?

We find an specific combination of monetary and fiscal commitment that grants the lowest
volatility in output growth, bearing in mind that the benchmark monetary policy rule does not react

12 This result is not indicative of an optimal reaction of monetary policy to stabilize output, as it is conditioned on the fact that the

calibrated monetary policy rule does not react directly to output growth, while the fiscal rule does.
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Table 7
Varying the Monetary Policy Commitment to the Inflation Target
Moments of the shocks (percent)
SD of the monetary policy shock'” = 1.00
SD of the fiscal shock = 0.47
Corr. between shocks'” = 0.00
Fiscal commitment to the public debt
Coefficient in the fiscal rule = 0.18
Monetary policy commitment to the inflation target
Coefficient in the mon. policy rule 1.20 1.57@ 2.44 52
Moments of endogenous variables (percent)
SD of cons. price inflation 0.82 0.16 0.07 0.04
SD of GDP growth 0.73 0.66 0.63 0.61
Corr. between variables 25.52 14.81 8.40 0.00
Variance decomposition (percent)
lvariance / — shock Ms®  FS®  MS FS MS FS MS FS
Consumer price inflation 93.01 6.99 80.36 19.64 64.72 3528 6037 39.63
GDP growth 29.57 70.43 19.64 80.36 18.13 81.87 22.08 77.92

8D = standard deviation / Corr. = correlation.
@ Calibrated value.
® MS = monetary shock / FS = fiscal shock (to the primary surplus).

directly to output conditions. Such combination is shown in the second column of Table 8. It
increases the share of inflation variance that is attributed to the monetary policy shock, although the
highest stake is still with the fiscal shock.

4.2.2 Fiscal and monetary policy activeness

In Dynare, the model shows a unique solution for time paths of endogenous variables under
two regions of policy activeness' (Figure 7), maintaining the remaining parameters as they were
originally calibrated. Under active monetary policy (¢#7 > 1.1), the equilibrium is unique if the

response of the fiscal rule to deviations of the public debt to its steady state ratio (¢53') remains in
the positive interval of [0.03,00) , where the original calibrated parameter belongs, or in the interval
(—o0, —1.21). In the former interval, the stronger the reaction of the fiscal rule to the debt-to-GDP
ratio, the more cyclical are the responses of the output (Figure 8).

The model also shows a unique solution (in Dynare) in regions where monetary policy is
passive (5" to 8" columns of Figure 8)."* Again, the greater the magnitude of the reaction of the

1 Active and passive policies are used here in the sense described in Schmidt-Grohé and Uribe (2006) and Leeper (1991). Woodford

(2003) uses the term “locally Ricardian” for active policies.

' Schmidt-Grohé and Uribe (2006) also obtain regions of implementable policy with Taylor coefficients lower than 1.
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Table 8
Policy Rules That Minimize Output Volatility
Moments of the shocks (percent)
SD of the monetary policy shock” = 1.00
SD of the fiscal policy shock = 1.00
Corr. between shocks'" = 0.00
Fiscal commitment to the public debt
Coefficient in the fiscal rule 0.04% 0.27
Monetary policy commitment to the inflation target
Coefficient in the mon. policy rule 1.57? 4.50
Moments of endogenous variables (percent)
SD of cons. price inflation 0.10 0.10
SD of output growth 1.30 1.17
Corr. between variables 4.78 —-15.58
Variance decomposition (percent)
lvariance / — shock MS©® FS® MS FS
Consumer price inflation 15.63 84.37 25.31 74.69
GDP growth 7.86 92.14 3.88 96.12

M SD = standard deviation / Corr. = correlation.
@ Calibrated value.
® MS = monetary shock / FS = fiscal shock (to the primary surplus).

fiscal rule to the debt-to-GDP ratio, the stronger the cyclicality of the responses. However, for
practically null responsiveness of the fiscal rule to the debt and of the monetary policy rule to the
inflation target, the model reestablishes lower cyclicality.

4.2.3 Alternative types of monetary policy rules

The model can also be used to analyze the effects of adopting a distinct monetary policy rule.
Table 9 compares the moments and shows a variance decomposition of key endogenous variables
under alternative types of monetary policy rules. If the monetary policy rule directly reacts to
changes in the exchange rate," the volatility of inflation and output growth reduces. The absolute
magnitude of the correlation between economic growth and inflation drastically reduces.

If the monetary policy rule reacts to the gap in output growth,'® the variance in output growth
reduces, albeit with an increase in the variance of consumer price inflation and the exchange rate.
The monetary policy shock also contributes less to the variances of inflation, output growth and the
exchange rate.

'3 The coefficient of reaction to the deviation of changes in the exchange rate from its steady state was arbitrarily set at 1 in this

exercise.

' The coefficient of reaction to the deviation of output growth from its steady state was arbitrarily set at 0.79 in this exercise.
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Figure 7
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Impulse responses to different types of monetary rules have distinct shapes. Figure 9 shows
that the introduction of an explicit reaction of the monetary policy to either output growth or to
changes in the exchange rate brings about greater persistence to the drop in inflation. The initial
impact on output growth is a little milder, yet the persistence is also more pronounced. Backward
looking rules, on the other hand, do not substantially alter the dynamics of the main
macroeconomic variables after a monetary policy shock.

5 Conclusion

In this paper we revised the work in CMS and CCW, correcting important equations relating
to prices, wages and the aggregate resource constraint of the economy. In addition, in order to
better approximate the modeled economy to the current practice of fiscal policy in a number of
countries, including Brazil, we introduced a different modeling strategy of the fiscal sector. We let
the government track a primary surplus and a debt-to-GDP target, using its instrument also as a
response to economic conditions, and allowed the government to invest and the private sector to
decide upon the utilization of public and private capital. We also extended the model to introduced
labor specialization in order to allow for wage heterogeneity amongst households that supply the
same amount of worked hours.
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Some Plots of Impulse Responses to a Fiscal Policy Shock Under Distinct Combinations of Policy Parameters
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Alternative Monetary Policy Rules

Table 9

Moments of the shocks (percent)

SD of the fiscal policy shock = 1.00

SD of the monetary policy shock” = 1.00

Corr. between shocks'” = 0.00

Monetary policy rules

calibrated model

calibrated rule + calibrated rule +

reaction to the
exchange rate

reaction to the
output growth

Moments of endogenous variables (percent)

SD of inflation 0.10 0.04 0.41

SD of GDP growth 1.30 1.27 0.85

SD of exchange rate variation 0.68 0.22 1.28
(g?r(z)r;ﬂb;etween consumer price inflation and GDP 478 046 751
S;I;t;boe;ween GDP growth and exchange rate 358 9558 78,61

Variance decomposition (percent)
MS®  FS® MS FS MS  FS

Consumer price inflation 15.63 84.37 97.67 233 10.14 89.86
GDP growth 7.86 92.14 1.75 9825 2.80 97.20
Exchange rate variation 89.4 10.6  86.16 13.84 5.1 94.9

™ SD = standard deviation / Corr. = correlation.
@ Calibrated value.
® MS = monetary shock / FS = fiscal shock (to the primary surplus).

Under the adopted calibration, the model responses to monetary policy shocks are
short-lived. The simulations show an important endogenous interaction of monetary policy
conditions with fiscal policy responses, although policy rules are not directly responsive to one
another. Expansionist primary surplus shocks can boost economic activity, yet with significant
implications to inflation. Shocks to government investment also put pressure on inflation, and,
although the immediate response of output growth is negative, it soon reverses to a prolonged
economic expansion. On the other hand, the simulations show that fiscal transfer shocks, aimed at
redistributing income, negatively affect general economic conditions as consequence of the fiscal

rule.
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Different specifications for the policy rules significantly affect the results implied by the
model. The simulations with different degrees of fiscal commitment to the stationary path of the
public debt and with greater rigor in the implementation of the primary surplus rule make explicit
that the strength of one policy affects the impact of the other on important variables such as output
and inflation. Increasing fiscal commitment to the stationary debt-to-GDP ratio enhances the
contractionist impact of a monetary policy shock upon inflation, albeit at the cost of a higher
impact on output growth in the medium-run. The volatility of inflation and output growth increases,
as does the correlation between them. On the other hand, a more rigorous implementation of the
primary surplus rule implies, as expected, lower variance of inflation and output growth, but the
correlation between them increases with the degree of rigor.

Simultaneous shocks to the primary surplus rule and to monetary policy make explicit the
contrasting objectives of these policies. Primary surplus shocks dampen the contractionist effect of
the monetary policy shock onto inflation and output, and also reduce the variance of inflation and
output growth.

A higher commitment to the inflation target in the monetary policy rule reduces the variance
of inflation and output growth, and their correlation, with the drawback that the fiscal shock gains
importance in affecting the variance of inflation.

Different specifications of monetary policy rules also yield qualitatively distinct predictions.
Rules that directly react to changes in the exchange rate or to the output gap reduce the variance of
output growth. However, an explicit reaction to the output growth increases the variance of
inflation. A monetary policy reaction to the exchange rate holds the following outcomes: the
variance of inflation and the correlation between inflation and output growth reduce, and the
monetary policy shock gains a much greater stake at the variance of inflation.

Our model finds stable equilibria in regions where the fiscal policy rule is active and the
Taylor principle does not hold. Impulse responses with some combinations of policy reactions in
the region of fiscal-activeness show that the responses can be either well-behaved or strongly
cyclical. For these cases, the model reestablishes lower cyclicality for practically null
responsiveness of the fiscal rule to the debt and of the monetary policy rule to the inflation target.
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APPENDIX

Please contact the authors to request a copy of the Appendix, or download a complete
version of the working paper at http://www.bcb.gov.br/pec/wps/ingl/wps204.pdf
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SHORT-TERM MACROECONOMIC EFFECTS
OF THE FISCAL STIMULUS MEASURES IN AUSTRIA

Serguei Kaniovski- and Margit Schratzenstaller'

Like most industrialized countries and many developing countries, Austria has taken
measures to stabilise financial markets and to mitigate the sharp decrease in economic activity
caused by the recent financial crisis. These measures amount to 4.2 per cent of 2008 GDP. Model
simulations show that, together with fiscal measures adopted in the 10 major trading partner
countries, the national stimulus packages may have slowed the decrease in Austrian real GDP by a
cumulative 2.1 percentage points in 2010, preserving 41,500 jobs.

1 Introduction

The financial crisis of 2008 has triggered the deepest recession since the Great Depression of
1930s. The Austrian economy has been adversely affected by the financial and economic crisis,
albeit somewhat less severely than the euro area on average. Other than in the wake of the Great
Depression, economic policy responded to the global financial and economic crisis in a determined
and timely manner. In November 2008, the Austrian federal government adopted measures to stabilize
the banking sector and to cushion the economic downturn, which are gradually being implemented.

Part of the federal government’s stabilisation programme is the carrying-forward of income
tax cuts into 2009, supplemented by two fiscal stimulus packages, a rescue package for the banking
sector, and two labor-market packages. In addition, the Lander have adopted own programmes that
focus on infrastructure investment.

This paper presents simulations of the short-term effect of the domestic fiscal stimuli and of
those set by Austrian’s most important trading partners on output and employment in Austria
(Breuss, Kaniovski and Schratzenstaller, 2009). The effect of the national packages is estimated
using the Macromod, a macroeconomic model of the Austrian economy developed at WIFO. The
spill-over effect of the stimuli adopted by Austria’s ten most important trading partners on the
Austrian economy is estimated using the Oxford World Macroeconomic Model (OEF). Our
discussion of the results focuses on the GDP multipliers of the revenue and expenditure measures.
The calculations rest upon the assumption that all measures are actually implemented as planned,
i.e., there is no implementation lag. The time horizon for the simulations is 2010.

In most industrialized countries, the fiscal response to the imminent economic recession has
been swift and coordinated, which poses the question of the size of spill-over effects on the
national economy. This question is especially important for small open economies such as Austria
with imports and exports in 2009 being, respectively, 46 and 51 per cent of the nominal GDP. An
assessment of spill-over effects for several large industrialized countries has been undertaken in
OECD (2009). Model simulations by the OECD (2009, Table 3.7) show that for the USA this
effect is about half as high as the effect of the US fiscal measures. For the average of the Euro area
the effect is smaller.

In order to obtain the total effect of fiscal packages on the Austrian economy we have linked
the OEF World model with a model of the WIFO model of the Austrian economy that is more
detailed than the model for Austria supplied with the OEF. In addition to the demand effect, our
simulations take account of changes in terms of trade, interest rates and the Euro/US Dollar

Austrian Institute of Economic Research (WIFO).
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exchange rate that cannot be fully implemented in a national model, and thus would not be fully
accounted for. Our simulations for Austria show this effect to be about half as high as the effect of
the fiscal measures taken on the national level. This confirms the importance of including the
spill-over effects in assessment of the effectiveness of fiscal policy measures taken in response to
the recent financial and economic crisis.

2 Stimulus programmes adopted by the main trading partners

In late March 2009, OECD (2009) published an overview of volume and timing of stimulus
programmes implemented or planned by the 30 OECD member countries as of 24 March 2009. The
volume is defined as a cumulated net effect on the general government balance over the period
from 2008 to 2010, as percent of 2008 GDP, disaggregated to broad expenditure and revenue
measures within the national account framework. The main findings were:

* Fiscal stimuli have been set in almost all OECD countries. The budgetary effect of these
programs is typically smaller than that of the automatic stabilisers or other discretionary fiscal
measures. The volumes differ markedly across countries. An unweighted average of the
stimulus packages in the OECD countries (i.e., those sets of measures giving a positive impulse
to growth) cumulated over the period 2008 to 2010 amounts to 2.7 per cent of GDP, of which
1.6 per cent of GDP is due to tax cuts and 1.1 per cent of GDP to spending increases. The
largest package has been adopted by the USA (5.6 per cent of GDP), the smallest by
Switzerland (0.5 per cent of GDP). In five countries (USA, Australia, Canada, Korea and New
Zealand), they exceed 4 per cent of 2008 GDP, while four countries (Italy, Ireland, Iceland and
Hungary) assume a neutral or restrictive fiscal policy stance.

+ Estimates based on the crisis-induced low fiscal multipliers suggest a growth effect of around
0.5 per cent of GDP in the OECD. The largest US package is expected to raise the US GDP by
more than 1 per cent (2009: 1.3 per cent, 2010: 1.5 per cent). This estimate does not include
international spillovers.

* The more effective the automatic stabilisers, the smaller are the national discretionary stimulus
packages. On average, the impact of the automatic stabilisers is three times as high as that of the
discretionary measures.

* Most OECD countries outside the G-7 focus on tax cuts, whereas tax cuts are less dominant
among the G-7. Priority is given to cuts in personal income tax against cuts in business taxes.
Almost all OECD countries resort to additional public investment or to the carrying-forward of
planned projects. In many cases, transfers to private households are being increased, particularly
for low-income earners. Some countries also increased subsidies to firms.

*  Most OECD countries planned the bulk of their stimulus programmes for the year 2009.

Table 1 gives an overview of the volume and timing of the budgetary effects in Austria’s ten
major trading partner countries (OECD, 2009, p. 111). The measures planned for the period from
2008 to 2010 range from a strong fiscal expansion (5.6 per cent of nominal GDP of 2008) in the
USA to a fiscal contraction of 4.4 per cent of GDP in Hungary. Germany, Austria’s most important
trading partner, has adopted measures totaling 3.0 per cent of nominal GDP. In most countries the
measures take effect in 2009. On average of the 11 countries, the stimulus packages for 2008 to
2010 correspond to 1.4 per cent of 2008 GDP; if the comparison is confined to those countries in
which fiscal policy is expansionary, the budgetary impact is 2.2 per cent of 2008 GDP. The
expenditure-increasing measures account for 0.3 per cent and 0.9 per cent of GDP, respectively, the
revenue cuts for 1.1 per cent and 1.3 per cent.

According to the analysis by the OECD, the Austrian package totalling 1.1 per cent of GDP
(expenditure increase 0.3 per cent, tax cuts 0.8 per cent) is both below the OECD average and
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Table 1

Size and Time Profile of the Stimulus Programmes
Adopted by Austria’s Main Trading Partners

Net Impact on General Distribution 2008-10
Government Balance
2008-10
2008 2009 2010
Expenditure ‘ Taxes Total
(percent of 2008 GDP) (percent share of net impact)
Germany -14 -1.6 -3.0 0 46 54
Italy -0.3 0.3 0.0 0 15 85
USA 2.4 -3.2 -5.6 21 37 42
Switzerland -0.3 -0.2 -0.5 0 68 32
France -0.4 -0.2 -0.6 0 75 25
Czech Republic -0.5 -2.5 -3.0 0 66 34
UK 0.0 -1.5 -14 15 93 -8
Hungary 4.4 0.0 4.4 0 58 42
Spain -1.9 -1.6 =35 31 46 23
Poland —0.6 -0.4 -1.0 0 77 23
Austria -0.3 -0.8 -1.1 0 84 16
OECD 11
Unweighted -0.3 -1.1 -1.4 6 61 33
Only positive impact
Unweighted -0.9 -1.3 2.2 7 66 29
G7 -1.6 -2.0 -3.6 17 43 40
OECD total
Unweighted -0.7 -1.2 -2.0 10 53 37
Weighted -1.5 -1.9 -3.4 17 45 39
Only positive impact
Unweighted -1.1 -1.6 2.7 9 53 38
Weighted -1.7 -2.0 -3.7 17 45 39

Source: OECD, WIFO.

below the average for the 11 countries shown in Table 1. This may be explained by the following
factors:

* the OECD study does not include off-budget measures that play an important role in Austria.
Investment projects by the road financing agency (Asfinag), the Federal Real Estate Agency
(BIG) and the Austrian Railways (OBB) belong to this category;

+ although the aim of the OECD was to include all measures, the fiscal packages adopted by the
Lénder were omitted;

+ of the permanent tax cuts enacted with the tax reform 2009, only the revenue shortfall for 2009
is taken into account. The OECD argues that the tax cuts for 2010 would have been
implemented notwithstanding the crisis;
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+ lastly, the OECD study includes only some of the measures aimed at lowering the financing
costs for businesses.'

In quantifying the inputs for model simulations we disaggregate the measures on the revenue
side into personal taxes, business taxes, consumption taxes, social security contributions and a
residual category of other revenues. On the contrary, we treat the expenditures as one category.
While the diversity of the measures on the expenditure side precludes their disaggregation in a
manner that is consistent among the countries, their effect is essentially identical in the highly
aggregated macroeconomic models used for simulations.

3 Stabilisation measures taken by Austria

3.1  Stabilisation measures adopted by the federal government

In line with efforts at the international level to support aggregate demand, Austria resorts to a
fiscal policy mix of tax cuts and spending increases. The measures included in model simulations
comprise the stimulus packages I and II, and the tax cuts carried forward from 2010 into 2009.
They can be grouped into four categories (total amount 2009-10 in millions of euros):

* increase in infrastructure investment (€ 1,435 million),

* lowering of companies’ financing cost (€ 2,080 million),

* increase in private household disposable income (€ 5,953 million),
* increase in public consumption and subsidies (€ 370 million).

Table 2 gives an overview of the volume and timing of these packages.” Together the two
packages and the tax cuts amount to 3.5 per cent of nominal GDP, rising to 4.2 per cent of GDP if
the measures by the Lander are included. This shows that Austria belongs to the group of countries
that adopted large stimulus programs relative to their GDP.

The investment initiative of the federal government foresees an increase in building and
infrastructure investment by € 1.4 billion in 2009 and 2010, of which € 1,015 million will have a
direct budgetary impact. Asfinag and OBB will invest € 450 million in transportation networks.
Unlike the investment by OBB, that by Asfinag will be financed out of current revenues and
therefore not burden the federal budget, whereas a small part of the OBB investment will have an
impact on the budget. Further plans concern investment in energy conservation for buildings owned
by the Federal Real Estate Agency (BIG) as well as the construction or renovation of schools,
universities and administrative facilities.

The federal government programme sets incentives for private construction investment.
Budget outlays of € 50 million for energy conservation in commercial buildings and of another
€ 50 million for private households are to generate an additional € 300 million in non-residential
and residential construction output in 2009 and 2010. In 2009, € 10 million are allocated to
investment in broadband technology.

The difficulty of international comparisons is illustrated by a comparison of the OECD findings with those of Saha and Von
Weizsicker (2009), which cites a budgetary effect of 1.3 per cent of GDP for Austria in 2009. Also the IMF, 2009 estimates of the
fiscal cost of discretionary measures by the G-20 differ substantially from those of the OECD. The volume of the Austrian
stabilization measures is best reflected in an overview published in June 2009 by the European Commission (European
Commission, 2009A and 2009B), according to which the Austrian stimulus measures of 1.8 per cent of GDP are second-largest in
the EU. Spain’s package was larger in 2009 (2.3 per cent of GDP); Germany’s in 2010 (1.9 per cent of GDP).

For the tax measures raising private disposable income of households, Table 2 refers to the respective amounts after full
implementation as from the year of introduction, since it is not the budgetary effects that are relevant (which may lag due to
conventions of tax collection) but the economic effect. For this reason, the data differ slightly from those presented in
Schratzenstaller (2009).
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Table 2
Tax Reform and Measures Included in Stimulus Packages I and 11
2009 | 2010
(millions of euros)
Federal level (government programme) 4,702.5 5,135.0
Infrastructure investment 690 745
OBB 175 175 Stimulus package |
Asfinag 50 50 Stimulus package I
BIG 355 520 Stimulus package II
Broadband services 10 0 Stimulus package I
Energy-saving renovation 100 0 Stimulus package 11
Lowering of corporate financing cost 840 1,240
Accelerated depreciation 0 250 Stimulus package 11
Profit tax allowance 0 150 Tax reform
Third-party credits EIB"" 200 200 Stimulus package I
Interest-subsidised ERP credits 200 200 Stimulus package |
Higher guarantee ceiling aws 400 400 Stimulus package |
Silent participations aws 40 40 Stimulus package |
Increase in private disposable income 2,987.5 2,965.0
Income tax cuts 2,300 2,300 Tax reform
Family “package” 510 510 Tax reform
Tax deductability of sponsoring 100 100 Tax reform
Subsidised homebuilding 20 20 Stimulus package I
Regional employment “package” 35 35 Stimulus package II
Car scrapping premium 22.5 0.0
Government consumption 120 120
gg;ngg (ljlc;rr};gre-school yeat 70 70 Stimulus package II
Research and development 50 50 Stimulus package I1
Subsidies 65 65
Regional employment “package” 40 40 Stimulus package 11
Globalisation “campaign” 25 25 Stimulus package |
Lénder 1,073.2 1,007.7
Infrastructure investment 876.8 876.8
Increase in transfers 196.3 130.9
Total 5,775.7 6,142.7

Source: Federal Ministry of Economics, Families and Youth, IHS, WIFO. - Asfinag = Autobahnen- und Schnellstralen Finanzierungs-
Aktiengesellschaft, BIG = Federal Real Estate Agency, OBB = Austrian Railways.
M Small and medium-sized enterprises, research and development.
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The measures designed to lower financing cost and strengthen the equity base of Austrian
businesses may be summarised into three groups: strengthening of the equity base through silent
partnerships, interest-subsidised loans and accelerated depreciation rules.

Among the measures supporting the purchasing power of private households, the tax reform
carried forward into 2009 is the most important one. The cut in tax rates will lower the tax burden
on households by € 2.3 billion per year. Additional tax concessions for families will increase the
disposable income by € 510 million per year. To this category includes several tax rebates that
cover charities, homeowner savings and loans, measures from the employment package and the car
scrappage premium.

The remaining € 370 million in additional federal spending is included partly as government
consumption and partly as subsidies. Included in this category is the funding of a newly-introduced
compulsory pre-schooling year and the reinforcement of funds for research by € 70 million and
€ 50 million for 2009 and 2010, respectively, and € 65 million per year for the regional
employment package and measures aimed at increasing exports.

3.2 Measures taken by the Ldinder

The federal states are planning a series of cyclical stabilisation measures which in the
simulations with the WIFO macroeconomic model are captured in a simplified way either as
investment or as addition to private disposable income. The measures at the Lander level are
predominantly investment programmes, notably construction; of lower importance are commercial
subsidies and transfers to households. In 2009 and 2010, the Lander plan additional infrastructure
investment of nearly € 880 million, respectively, and an increase in transfer payments by almost
€ 200 million in 2009 and € 130 million in 2010. In total, the Lander “packages” amount to
€ 1,073 billion in 2009 and € 1,008 billion in 2010, together € 2,081 billion.

4 Simulation results

For a simulation of the overall effects of the expansionary fiscal measures described above,
two macroeconomic models are used: the impact of measures taken by Austria’s key trading
partners on the domestic economy are estimated on the basis of the Oxford World Macroeconomic
Model (OEF, 2005), the effects of the measures taken in Austria by the federal government and the
Léander using the WIFO macroeconomic model (Baumgartner, Breuss and Kaniovski, 2004).

WIFO-Macromod is a medium-scale econometric model of the Austrian economy designed
for medium term forecasting and economic policy simulations. We use this model to analyze the
impact of global economic developments on Austria and explore both the intended and the
unintended consequences of domestic fiscal policies such as tax reforms, public spending, and
budget cuts. WIFO-Macromod is a structural econometric model that is based on the
income-expenditure framework, with supply-side elements used for price and wage determination.
We estimate a trend output using a production function and use an output gap as a proxy for the
aggregate rate of capacity utilization.

In WIFO-Macromod, Austria is modeled as a small open economy in the European
Economic and Monetary Union (EMU). The repercussions of economic activity in Austria on the
rest of the world are neglected and variables describing the world economic conditions, including
those of European economic policy authorities, are set as exogenous. Specifically, we treat the
income of Austria’s trading partners, the Euro-U.S. dollar exchange rate, short and long-term
interest rates and world prices for tradable goods and services as exogenous. In the simulations of
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the spillover effects these variables are borrowed from the OEF Model. In terms of the theoretical
underpinning, the OEF model is very similar to the WIFO-Macromod but covers a large number of
countries interconnected by trade flows and prices. The results of the simulations are summarized
in Table 3.

4.1  Investment initiative

The federal government’s investment initiative increases gross fixed capital formation by a
cumulated 1.8 per cent above baseline, i.e., a scenario without these government measures. As
could be expected, investment in construction will post the strongest increase. Investment in
machinery and equipment increases due to an accelerator effect. The imports increase by 0.3 per
cent. The resulting cumulated increase in GDP is 0.3 per cent. The positive demand shock leads to
an increase of 7,200 jobs and a decline in the unemployment rate by 0.1 percentage points. Labour
productivity and real per capita wages will edge up only modestly, such that the increase in the
wage bill is mainly due to the job creation. The marginal inflation-enhancing effect can be
neglected.

Underlying the calculations is the assumption of timely implementation of the planned
investment. In the case of delay, the macroeconomic impulse will materialize only with a lag.

4.2 Increase in private disposable income

The measures taken by the federal government raise real disposable income of households by
1.6 per cent. Since only part of the gain is used for consumption, private consumption grows by a
cumulated 1.1 per cent. Because of the relatively low short-term propensity to consume of 0.34, the
saving ratio goes up by 0.7 percentage points in 2009. Part of the rise in private consumption is
imported. Real GDP increases by 0.4 per cent in 2009 and a further 0.2 per cent in 2010.

As a consequence of the positive demand shock, the number of people in dependent active
employment rises by a cumulated 10,900 from baseline, and the jobless rate decreases by
0.2 percentage points. Per capita wages in the private sector continue to increase moderately,
therefore the higher wage bill is also in this case largely due to the creation of new jobs.

4.3 The role of multipliers

The macroeconomic effects of a given fiscal policy measure are captured by multipliers,
which quantify the impact of variations in government spending or taxes on GDP, employment,
investment, private consumption, etc. In the focus of analyses studying the macroeconomic impact
of fiscal policy are GDP multipliers. Their magnitude differs for different fiscal policy measures.
Generally, the macroeconomic effect of increases in investment in public infrastructure is
particularly strong since the respective measures have a direct impact and are relatively
labor-intensive (particularly for the building of new structures). Moreover, the import content for
construction investment is low. Cuts in income taxes have generally a more limited effect on
growth than an increase in government spending, since they do not directly raise demand but rather
personal disposable income. Like with most international or national macroeconomic models, the
GDP multiplier is markedly higher for government expenditure than for cuts in direct taxes also in
the WIFO model (Table 4). GDP increases only if the additional income is spent rapidly for
purchases of domestically-produced consumer goods. Decisions on higher government expenditure
will, however, exert their full effect only if the measures are implemented as planned.



Table 3
Macroeconomic Effects of the Fiscal Stimulus Programmes
Stimulus
Measures by | Programmes
Stimulus Packages I and II, Tax Reform'” Bund and of Main Grand Total
Linder" Trading
Partners
Increase in Lowering of
Infrastructure Private go
Total . Corporate
Investment Disposable . .
Financing Cost
Income
2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
(percent of cumulated deviation from baseline)
Aggregate demand, volume
Gross domestic product +0.9 +1.0 +0.4 +0.3 +0.4 +0.6 +0.0 +0.1| +1.2 +14| +0.7 +08| +19 +2.1
Consumption +0.8 +1.1 +0.1 +0.1 +0.7 +0.9 +0.0 +0.1| +09 +1.2| +0.1 +0.1| +1.0 +1.2
Private households +1.0 +1.4 +0.1 +0.2 +0.8 +1.1 +0.0 +0.1| +1.0 +15| +02 +0.1| +1.2 +1.6
Government +0.5 +0.3 +0.1 +0.0 +0.3 +0.3 +0.0 +0.0| +0.5 +04| 00 +0.0| +04 -0.0
Gross fixed investment +3.1 +3.1 +2.0 +1.8 +0.7 +1.0 +0.4 +0.3| +5.1 +5.1| +0.7 +0.7| +57 457
Equipment® 24 424 408 407 410 413 405 404 +3.1  43.1| +1.1 +11| +41  +4.0
Construction +3.8 +3.7 +3.0 +2.6 +0.5 +0.8 +0.3 +0.3| +6.7 +6.6| +04 +05| +7.0 +7.0
Exports +0.0 +0.1 +0.0 +0.0 £0.0 +0.0 £0.0 +00 £00 +0.1| +1.7 +1.8| +1.7 +1.9
Imports +0.8 +1.0 +0.3 +0.3 +0.4 +0.6 +0.1 +0.1| +1.1  +12| +1.0 +09| +2.0 +2.1
Gross domestic product, nominal +0.8 +1.1 +0.3 +0.4 +0.4 +0.6 +0.0 +0.1| +1.1 +15| +0.8 +1.2| +1.9 +2.6
Consumer prices 0.1 +0.1 —0.0 +0.0 +0.0 +0.1 -0.0 +0.0| -0.1 +0.1| +0.2 +0.7| +0.1 +0.8

1493

AD][DISUDZIDAYIS ISADI PUD 1YSAOIUDY 10N5AIG



Labour market and income

Dependent active employment® 403 406 401 402 402 403 +0.0  +0.0| +04 +0.8| +03 +0.5| +0.7 +13
1,000 persons +10.7  +19.7 +4.7 +7.2 +54  +10.9 +0.6 +1.5| +14.7 +26.6| +9.1 +16.4| +23.5 +41.5
Labour supply +0.1 +0.2 +0.0 +0.1 +0.1 +0.1 +0.0 +0.0| +02 +03| +0.1 +0.2| +02 +04
ggzﬁ‘rp;gfggi?t rate in percent of dependent 02 03 01 01 01 02 00 00| 03 -05 -02 -03|-04 -07
Real wage per capita of dependent employees +0.2 +0.3 +0.1 +0.1 +0.1 +0.2 +0.0 +0.0| +03 +04| +0.0 -0.0| +03 +04
Unit labour cost, private sector -0.4 +0.0 -0.2 +0.1 -0.2 +0.0 -0.0 -00( -05 +0.1| -02 +04| -08 +0.5
Average labour productivity, private sector +0.5 +0.4 +0.2 +0.1 +0.3 +0.2 +0.0 +0.0| +0.7 +0.5| +0.5 +03| +1.2 +0.7
Real disposable income, private households +1.9 +2.1 +0.3 +0.2 +1.6 +1.6 +0.0 +0.2 | +2.1 +22| +04 +0.1| +24 +23
Government

Expenditure -1.5 -1.3 +0.2 +0.3 -1.8 -1.4 +0.0 02| -12 -09| +05 +1.1| -0.7 +02
Revenue +0.5 +0.6 +0.3 +0.4 +0.1 +0.2 -0.0 -0.0| +1.2 +1.3 +0.0 +0.1| +12 +14
Government balance (percent of nominal GDP) 0.9 0.9 —0.1 -0.0 0.9 0.8 +0.0 -0.1| -12 -1.0| +03 +05| -09 -05
Saving ratio (percent) +0.8 +0.6 +0.1 +0.0 +0.7 +0.4 +0.0 +0.1{ +09 +0.6| +0.2 -00| +1.0 +0.6

Source: WIFO.
O Including subsidies and government consumption. — @ Including immaterial investment, other equipment, industrial cattle and plants. — ©® Excluding early child care benefit recipients. — ) Public
Employment Service Austria.
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Table 4
Comparative Estimates of Fiscal Multipliers for Austria
Government Expenditure Wage and Income Tax
First Year Second Year' First Year Second Year'"
Impact of 1 percent change on GDP (percent)
OECD 0.70 1.10 0.20 0.60
OeNB 0.78 1.40 0.45 0.64
WIFO 1.19 1.31 0.40 0.56
IHS 0.96 0.98 0.29 0.41

Source: WIFO compilation.
M Cumulated.

The effectiveness of tax cuts to boost disposable income and thereby private purchasing
power largely depends on the readiness of private households to increase consumption. The
marginal propensity to consume is the change in consumption in response to a small variation in
income. It is to an important extent determined by the overall economic environment. Sluggish
income growth and heightened uncertainty may encourage precautionary saving and thus lead to a
rise in the saving ratio (e.g., Bartzsch, 2006). The uncertainty about the effectiveness of fiscal
measures, as reflected by GDP and employment multipliers, is higher at the present juncture than
before the economic crisis or for “normal” cyclical variations. At the same time, however, various
recent studies suggest that the impact of government spending may be higher in a severe recession
with low/zero interest rates or a recession-induced liquidity trap.'

Furthermore, private households’ marginal propensity to consume differs substantially by
income brackets. Low-income households typically have a higher consumption/lower saving
propensity than higher-income earners. Tax cuts will thus have a stronger impact on growth and
employment the more they benefit the lower income brackets.

A recent study by Oesterreichische Nationalbank (OeNB) arrives at somewhat higher
cumulated multipliers than the present analysis (Kohler-Toglhofer and Reiss, 2009). For
government expenditure, the OECD (2009, p. 138) assumes lower multipliers for Austria than
those incorporated in the WIFO model. The fiscal multipliers in the LIMA model of the Institute
for Advanced Studies (Hofer and Kunst, 2004; Berger et al., 2009) are lower than the other
multipliers presented in Table 4. In the WIFO model, the multiplier in the first year is markedly
higher than in other models for Austria. Fiscal multipliers in the range between 1.0 and 1.2 are very
common in national macroeconomic models. For example, a survey of a large number of national
macroeconomic models provided in OECD (2009) quotes the average public consumption
multiplier of 1.2 in the first year and 1.3 in the second year. The same survey reports the average
multiplies for personal income tax cuts of 0.5 in the first year and 0.8 in the second year. The
corresponding multiplier in the WIFO model is slightly lower.

' For a short overview of studies determining the multiplier in a liquidity trap see Erceg and Lindé (2010).
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The multipliers presented here for Austria are derived from conventional demand-side
oriented macroeconomic simulation models. The sizeable stimulus packages many countries have
implemented to mitigate the economic downturn caused by the financial market crisis have
intensified the academic discussion about the effectiveness of fiscal policy, which has been
ongoing for the last two decades.” Meanwhile a number of empirical studies exist which are trying
to quantify the multipliers for different fiscal policy measures for different countries and are
yielding rather diverse results. These studies are mainly based on three types of models (Auerbach
and Gale, 2009): (i) large-scale macroeconomic models with several equations for prices and
quantities in different sectors of the economy which are trying to identify the impact of fiscal
policy measures on these prices and quantities; (ii) structural vector autoregression (VAR) models
identifying the macroeconomic effects of fiscal policy shocks; (iii) dynamic stochastic general
equilibrium (DSGE) models using equations based on microeconomic theory. The different models
used to estimate the magnitude of multipliers are one reason for the inconclusive results brought
about by the existing body of literature. According to Freedman et al. (2009), further causes are
country-specific differences in the marginal propensities to save and to import, in the responses of
monetary policy, in financing constraints for the government, as well as in country size and degree
of openness.

Table 5 gives an overview over the most important studies published since the beginning of
2009 inspired by the sizeable stimulus programs with which many countries reacted to the crisis.
These studies try to identify the magnitude of the multipliers for various fiscal policy measures.
Mostly public spending is in the focus, which is somewhat astonishing as tax measures were
dominant in the majority of stimulus packages (OECD, 2009). Not surprisingly, the results for the
fiscal multipliers vary considerably, depending on the models used. Generally, the more recent,
neoclassical or New Keynesian models incorporating rational expectations and forward-looking
behavior of firms and households and partly resting on microeconomic foundations produce
smaller — and partly even negative — multipliers than the traditional macroeconomic Keynesian
models, due to a crowding-out of private investment and consumption by public spending. It is
important to note that all papers included in the following overview do not account for cross-border
effects, i.e., they only estimate the GDP multipliers for a given country resulting from its own fiscal
actions, while leakages abroad or positive impulses from abroad are neglected.

Moreover, the studies reviewed here suggest that the multipliers:

* of spending measures are larger than of variations in taxes are larger in a situation with
economic slack

* of contractionary and expansionary spending measures are very similar
+ of spending measures are larger at low nominal interest rates or in a liquidity trap, respectively

+ of spending measures are larger in traditional Keynesian models without forward-looking
behavior of firms and households

* in conventional macroeconomic simulation models increase in the years after the policy shocks,
while they tend to decrease in the more recent models

+ vary inversely with the degree of openness of the countries regarded.

4.4  Cyclical stimulus from abroad

Particularly in Europe, one issue heavily debated was the necessity of international
coordination of national stimulus programs to reinforce their effectiveness given the deep economic

2 For brief reviews of the most important earlier studies (since 2002) see Giordano et al. (2007), Afonso and Sousa (2009) and

Christiano et al. (2009).
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Table 5
Recent Studies on the Size of Multipliers for Various Fiscal Policy Measures
Fiscal Policy Magnitude of .

Authors Sample Measure GDP Multiplier Specific Aspects
Barro and US 1917 to 2006 | increase in defense 0.6 to 0.7 for median multipliers depend
Redlick (2009) spending unemployment rates positively on extent of

1.0 for high economic slack
unemployment rates spending multipliers
smaller than tax multipliers
US 1950 to 2006 | increase in income tax | —1.1 multipliers for spending
increases and decreases
very close
Cogan et al. US 2009 to 2012 | permanent increase in | 0.4 temporary increase:
(2009) government purchases multiplier turns negative
Cwik and 11 largest Euro increase in —0.26 to 0.04 short- multipliers much larger in
Wieland area countries government spending | term traditional macroeconomic
(2009) 2009/10 in forward-looking —0.455 t0 -0.11 model without forward-
models medium-term looking behavior
increase in
government spending 0.37 short-term
in non-forward- —0.18 medium-term
looking models
Fair (2009) uUs increase in 2.0 -
government purchases
decrease of personal 1.0
income tax
increase in transfer 1.0
payments to
households
Hall (2009) uUsS increase in 0.7to 1.0 spending multipliers higher
government purchases | 1.7 at low interest rate | with zero nominal interest
rate
Ramey (2009) | US increase in 0.6to 1.1 -
government spending
Romer and US 2009 to 2012 | permanent increase in | 1.6 -
Bernstein government purchases
(2009)
permanent tax cuts 1.0
OECD (2009) | Review of increase in 12t01.3 multipliers vary inversely
macroeconomic government purchases with degree of openness
simulation
models for corporate tax cut 0.3t00.5
various OECD
countries and personal income tax 0.5t00.8
Euro area cut
indirect tax cut 0.2t0 0.4
social security 0.3t0 0.6

contribution cut

Source: Own compilation.
M Mean values; first and second year multipliers.
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integration of national economies. To avoid leakages and thus to reinforce the effectiveness of
domestic fiscal measures, and to respond adequately on a global/European level to the
global/European crisis, supranational bodies — in particular the IMF and the European Commission
— strongly advocated internationally coordinated stimulus measures. Few studies, however, exist to
date on the extent of the cross-border impact of fiscal policy. IMF economists themselves
(Freedman et al., 2009) undertook simulations with the IMF’s Global Integrated Monetary and
Fiscal Model (GIMF) to assess the size of GDP multipliers for a global fiscal stimulus,
differentiating for a situation with and without monetary accommodation. Not surprisingly,
multipliers are considerably higher with monetary accommodation, and there are significant
cross-border spillovers. These findings are corroborated by simulations done by the OECD (2009)
and by Corsetti, Meier and Miiller (2009) who show in addition that cross-border spillovers are
particularly large when a credible medium-term consolidation regime is announced simultaneously.

Besides estimating the macroeconomic effects of the domestic stimulus measures on the
Austrian economy, the present study also quantifies the impact of stimulus packages adopted by
Austria’s main trading partner countries on the domestic economy. Therefore the increase in
Austria’s foreign markets has been estimated using the OEF model. For this purpose, the
tax-related measures have been taken into account to the same degree of detail as presented in
OECD (2009). The additional government expenditure has entirely been counted as public
consumption. Such simplification is deemed warranted since in the OEF model the GDP and
employment multipliers are of similar magnitude for public investment and consumption. Both
aggregates exhibit rather low import content in comparison with other demand components.

Table 6 shows the impact of fiscal stimulus programs on real GDP of Austria’s main trading
partners and Japan.” Weighted by the each country’s export share in Austria’s overall exports,
demand on Austria’s foreign markets is boosted from baseline by 0.8 per cent each for 2009 and
2010.

The spillover effect on the Austrian economy is estimated using the WIFO macroeconomic
model (Table 3). The increase in demand abroad leads to a cumulated gain in Austria’s exports by
1.8 per cent from baseline in 2010. The higher exports trigger a positive income effect leading to an
increase in private consumption and investment mostly in 2009. As imports will rise at the same
time, the gain in real GDP is 0.8 per cent from the baseline. These transmission effects are
consistent with simulation results in OECD (2009, p. 133) for the euro area where a fiscal impulse
of the order of 1 per cent of GDP in all industrialized countries lifts euro area real GDP by
0.76 per cent, of which 0.24 percentage points are due to transmission effects from abroad.

Table 7 summarizes the respective size as well as GDP and employment effects of the
measures taken by the federal government and the Lander and of the stimulus programs adopted by
Austria’s main trading partners.

5 Concluding remarks

Model simulations suggest that the fiscal stimulus measures implemented in Austria may
have dampened the downturn by a cumulated 2.1 per cent of GDP in 2009 and 2010. Almost half
of the fiscal impulse is generated by the fiscal packages I and II and the tax cuts introduced at the
federal level, 0.4 percentage points by measures taken by the Lénder and 0.8 percentage points by
the stimulus programs implemented by Austria’s main trading partners. The total impact on GDP
secures 41,500 jobs and holds the rise of the unemployment rate by 0.7 percentage points (in each

Japan’s fiscal package has been included in order to illustrate more explicitly its effect on the euro/yen exchange rate.
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Table 6

Impact of Stimulus Programs Adopted by Austria’s Major Trading Partners

P tace Sh Gross Domestic Product (volume)
ereentage Share 2008 | 2009 2010
in Austrian
Exports 2007 Cumulated Deviation from Baseline (percent)
Germany 30.0 +0.1 +0.9 +1.0
Italy 8.9 +0.0 +0.0 -03
USA 5.0 +0.6 +2.3 +3.6
Switzerland 3.9 +0.1 +0.5 +0.1
France 3.6 +0.0 +0.2 -0.2
Czech Republic 3.6 +0.0 +0.8 +0.6
UK 3.5 +0.1 +0.4 -04
Hungary 35 +0.0 -0.5 -1.0
Spain 2.9 +0.8 +1.2 +0.5
Poland 2.6 +0.0 +0.7 +0.3
Japan 1.0 +0.0 +0.8 +0.1
Other countries 31.4 +0.2 +1.0 +1.2
Export markets total" +0.2 +0.8 +0.8
Source: OECD, WIFO.
® Impact on GDP, weighted by Austrian export shares.
Table 7

Overall Economic Effects of Stimulus Measures by Category

Deviation from Baseline'”
. Size" GDP Dependent
em (volume) Active
(millions (percent of
ofeuros) 2008 Gpp) | (Pereeny (persons)
Total 4.2 +2.1 41,500
Measures by Bund and Lénder 11,918.4 42 +1.4 26,600
Infrastructure investment 1,435 0.5 +0.3 7,200
Lowering of corporate financing cost 2,080 0.7 +0.1 1,500
Increase in private disposable income 5,952.5 2.1 +0.6 10,900
Measures taken by the Lander 2,080.9 0.7 +0.4 6,900
Stimulus programmes of main trading 408 16,400
partners

Source: WIFO.

™ Cumulated over 2009 and 2010.
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case from a baseline without government measures). Inflation picks up moderately. According to
the simulations, the federal government balance weakens in 2010 by an amount of 0.5 per cent of
GDP.

Infrastructure investment at the federal level raises GDP by 0.3 per cent and employment in
2010 by a cumulated 7,200 persons. The measures to lower corporate financing cost boost GDP by
0.1 per cent and employment in 2010 by a cumulated 1.500.

The ex ante simulation results rest on the assumption of the measures decided being fully
implemented in 2009 and 2010. In addition, some measures - such as the introduction of a
compulsory pre-school year free of charge - and the active employment policy in general have a
direct positive impact on employment which cannot be captured by the kind of models used.
Hence, the results presented here should be taken as the lower limit of the overall employment
effects generated by the fiscal stimulus programs. A more precise estimate of these effects would
require a more sophisticated analysis.
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GETTING IT RIGHT:
HOW FISCAL RESPONSE CAN SHORTEN CRISIS LENGTH AND RAISE GROWTH

Emanuele Baldacci,” Sanjeev Gupta” and Carlos Mulas-Granados™

1 Introduction

Fiscal measures, such as tax cuts and spending increases, have been central to government
responses to the recent global financial crisis. All countries in the Group of Twenty (G-20) have
adopted discretionary fiscal packages to fight the economic downturn that was set off in mid-2007
by a financial and banking crisis with roots in the U.S. mortgage market. Those programs, enacted
specifically to boost aggregate demand during the economic downturn, cost about 2 per cent of the
gross domestic product (GDP) of the G-20 countries in 2009 and are projected at 1.6 per cent of
GDP in 2010 (IMF, 2009).

These expansionary fiscal policies are beginning to offset the fall in private demand in G-20
countries, but it is too early to tell if they will help shorten the duration of the recession and
promote growth in the medium term. Does it matter for the next three to five years whether
governments rely on tax cuts or spending increases to combat the recession? Or whether
governments cut consumption taxes or income taxes or spend on current consumption or
investment? We examine these questions, using historical data from past banking crises, which
have caused more severe and protracted recessions than those with their roots in the real economy.

2 Fiscal balances deteriorate

The discretionary programs enacted to combat the global recession contributed to increased
government deficits. In addition, declining economic activity and a drop in asset values both
lowered government revenues and increased spending for existing social programs, such as
unemployment insurance. On average, fiscal balances in the G-20 nations are projected to
deteriorate by about 7 per cent of GDP in 2009, compared to the pre-crisis period