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Abstract

This paper provides new evidence on the effects of government spending on output from a large
panel of advanced and developing countries. We identify government spending shocks using vari-
ation in international military spending. We estimate a one-year fiscal multiplier, pooled across all
countries in the sample, in the vicinity of 0.8. The pooled cumulative multiplier reaches its peak at
0.86 two years after the shock. We find substantial heterogeneity across economic environments as
well as across countries: The multipliers are relatively large (above one) in advanced economies,
in recessions, for negative shocks, under a fixed exchange rate, and in closed economies. We
also analyze scenarios in which the identifying restrictions may not hold, highlighting the possible
limitations of the military-spending approach and providing a wider range of possible effects.
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1. Introduction

How does government spending affect output in different economic environments? While much
evidence on this question comes from the United States and other developed countries, less is
known about the fiscal multiplier in developing countries[] Many developing countries are prone
to extreme economic fluctuations and deep crises with a high degree of economic slack, and fis-
cal policy may be relatively more effective in such environments (e.g., Parker, |2011}; Michaillat,
2014)). Further, to anchor inflation expectations and to reduce uncertainty in the tradable sector,
developing countries often choose to peg their currency’s value to another currency or a basket
of currencies. Fiscal policy operates differently under a peg than under a float, as many theoret-
ical models suggest. Developing countries also differ from advanced economies in the degree of
openness to foreign trade and investment, independence of their central banks, reliance on com-
modities, the quality and type of governance, and the amount of fiscal space available to finance
public spending. Thus, it is not a priori clear whether fiscal policy is more or less effective in
developing countries and why.

In this paper, we provide new evidence on the output responses to government spending in ad-
vanced and developing countries. Using multiple sources, we compile data on output, government
spending, military spending, unemployment rates, trade shares, and many other variables for 129
countries during the period 1988-2013. These data enable us to differentiate between the multipli-
ers not only in advanced and developing countries but also in different states of the economy and
the business cycle, under different exchange-rate regimes, and for different degrees of openness to
trade.

To estimate fiscal multipliers, we combine a local projections method with instrumental vari-
ables (IV), using military spending shocks as an instrument for changes in government spending.
Thus, our identification strategy requires exogenous variation in military spending (e.g., due to
geopolitical and other factors not related directly to economic activity) that affects output only

through government spending. This approach has long been used for the United States (e.g., Barro,

INotable studies focusing on the United States include, among others, [Blanchard and Perotti| (2002), [Barro and
Redlick!(2011),|Auerbach and Gorodnichenko|(2012), and Ramey and Zubairy|(2018)). Evidence from other developed
countries is documented by |Alesina and Ardagnal (1998)), Perotti| (2008)), Leigh et al.| (2010}, Beetsma and Giuliodori1
(2011), |Auerbach and Gorodnichenkol| (2013)), and others.



1981} [Hall, 1986; Rotemberg and Woodford, 1992) but not for many other countries. Thus, we an-
alyze the predictors of government spending as well as military spending in our sample, including
narrative evidence from specialized reports on military spending. Because the identifying assump-
tions may be violated for some episodes of military spending, we conduct numerous robustness
exercises, providing a range of possible effects.

Our paper makes four main contributions. First, we provide a detailed analysis of military
spending in international data, focusing on the scope and limitations of using military spending as
a potential instrument for government spending. To the best of our knowledge, this study is the
most detailed analysis, to date, of international military spending with a focus on fiscal multipliers
in a very large sample of countries. Second, this study provides a unique comparison of advanced
economies with a broad sample of developing countries in terms of the effects of fiscal policy. Our
sample contains a large number of low-income, middle-income, and upper-middle-income coun-
tries. This is in contrast to previous studies, which either compare advanced economies with mostly
upper-middle-income countries (e.g., [1zetzki et al., 2013) or focus on a broad sample of developing
countries using an identification method that cannot be extended to advanced economies for direct
comparison (e.g., international aid disbursements; see Kraay,[2012,2014). Our study combines the
cross-group comparability of the former approach with the developing-sample breadth of the latter.
Third, this paper provides novel evidence on the state-dependent and asymmetric effects of fiscal
shocks, extending to international data the recent influential literature on differential effects of pos-
itive and negative spending shocks (e.g., Barnichon et al., 2021). Fourth, this paper enhances our
understanding of open-economy effects of fiscal policy. Not only do we provide novel evidence on
exchange-rate regimes and openness to trade from international military spending, but we examine
the role of commodity imports and exports in the transmission of fiscal shocks.

We document several empirical results. When advanced and developing countries are com-
bined, the one-year multiplier is estimated at around 0.8. For two years after the shock, the cumu-

lative multiplier remains significantly different from zero but not from oneE] When the two country

These are two common benchmarks considered in the literature to discriminate across theoretical models. For
example, in neoclassical models with a high elasticity of intertemporal substitution and a steep marginal-cost curve,
the wealth effect offsets most of the stimulus, resulting in multipliers close to zero (Aiyagari et al.l [{1992). In New
Keynesian models, on the contrary, sticky prices and wages allow for multipliers close to one, as long as monetary
policy is accommodative (Woodford, 2011)). To obtain multipliers larger than one, however, such models require



groups are considered separately, the baseline multiplier in advanced economies is above 1.5 and
about twice as large as it is in developing countries. Due to pronounced heterogeneities within
each group, however, we cannot reject the equality of the two multipliers at conventional signifi-
cance levels. The difference is, nonetheless, economically relevant. Our further analysis indicates
that the difference between advanced and developing countries is likely due to small multipliers in
least-developed countries, as high-income and upper-middle-income countries have multipliers of
comparable magnitudes.

To understand the factors behind heterogeneity in the effects of government spending, we ex-
amine the state of the economy and the business cycle. Our major finding is that government
spending is more effective in recessions than in expansions. The one-year response of output to
a unit shock in government spending is 1.7 in recessions and 0.3 in expansions, with statistically
significant differences at horizons of one and two years. We also find larger multipliers during
episodes of slack, when the unemployment rate is relatively high, than when unemployment is
low. While, similar to the recent literature, we find that negative shocks have a larger effect on out-
put than do positive shocks, the large multipliers in recessions cannot be explained only by negative
shocks taking place in recessions and positive shocks in expansions. The incidence of positive and
negative shocks is comparable across the regimes, and, most importantly, we find that recessions
are associated with larger multipliers even when we focus on negative shocks only. These results
suggest that procyclical fiscal policy documented in many developing countries (e.g., Gavin and
Perotti, [1997; Talvi and Véghl [2005) may be an important source of recession amplification.

Next, we consider open-economy aspects of fiscal policy. We find that countries that peg the
value of their currency have on average larger multipliers than countries that let the exchange rate
float. We also find that countries with small shares of gross international trade in output—referred
to as closed economies—have a larger multiplier than do open economies. The difference between
the multipliers in open and closed economies is statistically significant on impact, whereas the
difference between the multipliers for pegs and floats, while quantitatively large, is not statistically
significant, due to relatively wide confidence bands. When we focus on open economies only,

the difference between the multipliers for pegs and floats becomes quantitatively larger and the

additional frictions (e.g.,/Gali et al., | 2007; |Christiano et al.| {201 1)).



significance level gets closer to the 10 percent threshold. While we observe variation in exchange-
rate regimes across open economies, closed economies in our sample typically choose not to peg
their currency, which may hinder our ability to distinguish between the pegs and the floats in
the full sample. The quantitative differences between the multipliers based on an exchange-rate
regime and openness to trade are consistent with textbook open-economy models. We conclude
that, overall, the effectiveness of fiscal policy depends crucially on the economic environment in
place and related policies. Therefore, multiplier estimates obtained from a large panel of countries,
a long period, or both are likely less informative about the success or failure of a particular stimulus
program than multipliers obtained from homogenous samples.

To address concerns about our identification strategy, we conduct a battery of tests wherein we
exclude the cases with potential violation of the exclusion restrictions. To this end, we examine
financial crises and wars, commodity prices and exports, anticipation of military spending, and
countries with large military imports. We also examine cases of potential instrument weakness due
to the small size of a country’s military sector. In addition, we consider a small subset of countries
for which the exogeneity of military spending may be justified by the significant geopolitical role
that they play in international relations or by their commitments as members of an international
military alliance. The estimates obtained from these alternative samples are typically in line with
our baseline.

Our paper is related to the literature studying the effects of fiscal policy in a large panel of
countries. Relative to [lzetzki et al.| (2013)), we have a broad coverage of lower-middle-income
and low-income countries. We also compare multipliers based on a recursive vector autoregres-
sion (VAR) identification with those based on the military-spending IV, and find some important
differences even when we account for the sample composition. Relative to Kraay| (2012} 2014)), we
use an identification strategy that can be extended to advanced economies, and therefore we can
compare responses in the two groups of countries using the same method. Our data and method are
similar to those in Miyamoto et al. (2019)), but they study consumption responses, with a focus on
the exchange-rate transmission mechanism, whereas this paper focuses on the output multipliers.
Because international investment data lack in coverage, we cannot simply infer output responses
from consumption responses and therefore need to employ output data directly. Our paper is also

related to the literature that relies on cross-sectional variation in government spending (e.g., Naka-



mura and Steinsson, 2014} [Suarez Serrato and Wingender, 2014, [2016; |Shoag, 2016} Dupor and
Guerrero, [2017; |(Chodorow-Reich, 2018)). However, we focus on variation across countries rather
than across regions and estimate conventional fiscal multipliers rather than local multipliers.

The paper proceeds as follows. Section [2| describes the data and their sources. Section
presents our empirical specification. Section {4 discusses in detail our identification strategy, ex-
amining military spending as an instrument for total government spending in international data.
Section [5] provides estimates of cumulative multipliers, including those for advanced and devel-
oping countries, in recessions and expansions, in closed and open economies, and under different
exchange-rate regimes. In Section [6] we summarize numerous robustness checks and tests of our

identifying assumptions. Section [/|concludes.

2. Data

To conduct our analysis, we compile data on real GDP, government spending, military spending
and other relevant variables for 129 countries during the period 1988-2013. Countries with fewer
than half of the observations available for this period are not included in the dataset. This approach
balances the time-series and cross-sectional dimensions by focusing on countries with a relatively
long history. It also provides a systematic way to exclude several war-torn countries, such as
Afghanistan and Iraq, for which many data points are missing. The scope is limited to annual
observations.

We obtain data from multiple sources. Spending on current military forces and activities comes
from the Military Expenditure Database, provided by Stockholm International Peace Research In-
stitute (SIPRI). For a subset of countries, total military spending is decomposed into spending
on durables and nondurables/services. The data on real GDP and government spending are taken
from the National Accounts Main Aggregates Database, compiled by the United Nations’ Statistics
Division. Government spending is measured by general-government final consumption expendi-
tureE] Each series is in constant local-currency units. The unemployment and trade data come
from the World Bank’s World Development Indicators. The baseline development classification

is from the International Monetary Fund. Accordingly, 36 countries in our sample are classified

3Government investment data are not readily available for a large panel of countries.



Table 1: The Relative Size and Volatility of Government Spending

% % £ % Zﬁi :gi f; fi&l;’oggg;) # Countries
(1) (2 (3) 4) 5

Full sample 16.6 16.3 2.1 3.1 129
6.1) (12.1) (1.9 2.1

Advanced economies 19.0 119 0.9 3.6 36
44 .0 (0.4) (1.5)

Developing countries 156 18.0 2.5 2.9 93
(6.4) (12.8) 2.0 2.3)

Notes: Columns 1 and 2 show the average shares of government spending (g) in output (y) and of military spending
(g™) in total government spending, respectively. Columns 3 and 4 show the average ratios of standard deviations across
time (o) for the corresponding variables. Standard deviations across countries are in parentheses. Column 5 shows the
number of countries.

as advanced and 93 countries as developing. The exchange-rate classification follows Klein and
Shambaugh (2008), extended to 2013. To control for countries’ military engagement, we rely on
data from the Correlates of War Project (Sarkees and Wayman, 2010) and the UCDP/PRIO Armed
Conflict Dataset, compiled jointly by the Uppsala Conflict Data Program and the Peace Research
Institute Oslo (Gleditsch et al., |2002). We supplement this core dataset with additional data on
financial crises, governance, arms and commodities trade, oil prices, taxes, and monetary-policy
rates. A detailed description of variables used and the corresponding data sources, as well as the
list of countries included in the sample and their underlying characteristics, can be found in Online
Appendix A.

Table [I] presents some descriptive statistics on the level and variability of government spend-
ing and military spending. In the full sample, the average share of government spending in GDP
1s 16.6 percent (column 1), while the share of military spending in total government spending is
16.3 percent (column 2). The two numbers are similar to the corresponding shares in the United
States. The government-spending share in advanced countries is somewhat higher than in devel-
oping countries (19.0 percent versus 15.6 percent), while the military-spending share is lower in
advanced countries (11.9 percent versus 18.0 percent).

Government spending is more volatile than output in the full sample and in the sample of devel-
oping countries but less volatile in the sample of advanced countries (column 3). Military spending
is, on average, 3.1 times more volatile than total government spending (column 4). Military spend-
ing is more volatile than government spending in both country groups. A lack of variation in

postwar U.S. data has often been considered an impediment to the effectiveness of the military-



spending approach (e.g., [Hall, 2009). This concern appears less important in international data.
Hence, the large share of military spending in developing countries makes it a promising candidate
to be a relevant instrument. We return to this discussion in Section 4.1 where we present a formal

test for instrument relevance.

3. Empirical Specification

To estimate the cumulative government-spending multiplier, we combine the local projections
method (Jorda, [2005) with an IV approach, similar to Ramey and Zubairy| (2018). Specifically,
we estimate the response of cumulative GDP to cumulative government spending instrumented
with the military-spending shock. To capture information available at time ¢, we control for lags
of GDP, government spending, and military spending. We also control for country and time fixed
effects. Following |Gordon and Krenn| (2010) and others, we normalize output and government
spending by trend GDP. We estimate the trend as a quadratic time polynomial. The choice of
a quadratic polynomial is motivated by the annual frequency and relatively short sample period.
Since the local projections method gives rise to autocorrelated errors, we cluster standard errors at

the country level.

Specifically, for each horizon & = 1, 2,..., we estimate the following specification:
h-1 h-1
Z Vitsj = Aip + My Z Givrj + W (L) Xim1 + Yy Ziy + Orjp + Eigsn-1.05 (1)
=0 =0

where y;;, and g;, are normalized real GDP and total government spending, respectively, in coun-
try i and year f. We instrument Z?;é 8is+j with military-spending shocks, gy Vector X, =
Vit-1s 8ir-1» g‘;t_ ,)’ controls for information available at time 7, while vector z;, contains contem-
poraneous control variables (e.g., a war indicator). A lag polynomial vector 1, (L) collects loadings
on x;,_;. We choose the number of lags using the Akaike and Schwarz information criteriaﬂ Vector
Y, collects loadings on z;,. Country and time fixed effects are denoted by «;,, and 9, , respectively.
The error term &;,,,-1, corresponds to the second-stage regression estimated at horizon 4. The

coefficient y, in specification (I)) measures the cumulative government-spending multiplier at an

“*In practice, we often need to balance the number of lags with the samples size, especially in uneven subsamples.
To obtain a reasonable sample size, in such cases, we use one lag.



h-year horizon.
To measure the multipliers in subsamples (e.g., advanced versus developing countries), and to
test the statistical difference between such multipliers, we interact the regression coefficients with

a subsample dummy (I;), estimating the following equation:

h-1 h-1
A LA N A A
Z Virrj = L X [ai’h + ) Z Givej Ty (L) Xim1 +Yy Zip + 5:,/1J
=0 =0

2)

h-1
B , B B/ B B
+(=-I)x [%h + 1y, E Girvj + W, (L) Xipo1 +7y), " Ziy + 5t,h] + Eirth-1.h>

=0
where I; X Z?;& 8ir+jand (1 =1;) X ?;& 8is+;j are instrumented with I; X gf} and (1-1,)x gf“t In speci-
fication (2)), u; and yp are the horizon-h cumulative multipliers for subsample A and subsample B,

respectively. The test for the hypothesis p& = up is straightforward.

4. Identification Strategy

Our identification strategy is based on two conditions: First, military spending does not corre-
late with the unobserved determinants of output, cov(g/i, €i,) = 0 (instrument validity). Second,
military spending shocks are not completely offset by changes in other components of government
spending, Cov(gf}, gir) > 0 (instrument relevance). In this section, we provide a detailed discus-
sion of these conditions in the context of international data. In Section[4.1] we present supporting
evidence as well as a formal statistical test for instrument relevance. In Section4.2] in the spirit of
Granger causality tests, we examine whether military spending correlates with lags of economic
variables. In Section 4.3 we provide narrative evidence that, in many cases, large military buildup
is due to geopolitical factors. In Section[4.4] we discuss whether our approach would overestimate

or underestimate the multiplier for some scenarios of identification failure.

4.1. Instrument Relevance

Figure |1al shows the distribution across countries of the average shares of military spending in
total government spending. Only 10 countries have military-spending shares below 5 percent. In
more than half of the countries in our sample, military spending makes up more than 10 percent
of total government spending. While the shares typically fall within the 5 percent to 25 percent

range, the distribution has a long right tail.
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Figure 1: The Relevance of Military-Spending Shocks across Countries. In the right panel, countries are labeled
by their ISO2 codes. For better visibility, we drop four outliers from the right panel: two countries with average
g™ /g > 60 percent (Oman, United Arab Emirates) and two countries with Corr(A log g™, Alogg) < —0.4 (Lebanon,
Malta). We verify that these observations do not have a material effect on the slope or the fit of the corresponding
linear regression.

Figure [1b] shows a scatterplot of these shares (horizontal axis) against the time-correlation
between log-changes in military spending and log-changes in total government spending (vertical
axis). The correlation is at least moderately positive for a vast majority of countries. Moreover, we
often observe a high correlation between military spending and government spending for countries
with an average size of military expenditure.

To analyze the relevance condition formally, we employ the Montiel Olea and Pflueger| (2013))
robust test for weak instruments. This test is robust to heteroskedasticity and the serial correlation
in the error term arising from local projections at longer horizons. It is based on the first-stage
regression of the cumulative government spending, Z?;é 8is+j» on the military-spending shock,
gi,» and the set of control variables from the second stage. While conventional tests require an
F-statistic above 10 (e.g., Staiger and Stock, [1997), this test is conservative, with a 5 percent sig-
nificance threshold above 20. In Section[5.1] we show that our instrument passes the relevance test
at the peak horizons in the full sample, and separately in the samples of advanced and developing

countries. We report effective F'-statistics separately for every subsample analyzed in this paper.
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Table 2: Predictors of Government Spending

Military spending Total spending
Full sample Adv. Dev. All Adv. Dev.
@ @ [€)) ) (&) ©® Q) ® ® 10
War 0.443** 0.412% 0.144 0.509"** 0.307 0.255 0.403
(0.138) (0.129) (0.089) (0.168) (0.352) (0.341) (0.466)
Output —-0.003 —0.001 0.003 —-0.002 -0.062***  -0.096"**  —-0.055"**
(0.005) (0.005) (0.008) (0.006) 0.017) (0.022) (0.019)
Recession 0.080 0.060 0.119 0.063 0.705*** 0.932%** 0.647*
(0.061) (0.064) (0.073) (0.086) (0.237) (0.207) (0.329)
Exchange rate peg 0.001 0.008 —-0.084 0.033 0.060 0.632**  -0.102
(0.068) (0.061) (0.161) (0.064) (0.205) (0.300) (0.244)
Observations 2,899 2,899 2,849 2,806 2,763 846 1,917 2,763 846 1,917

Notes: This table presents estimates from the regression of military spending (columns 1-7) and total government
spending (8—10) on the first lag of variables in rows. All specifications control for country and time fixed effects.
Standard errors clustered by country are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.10.

4.2. Predictors of Government Spending

We examine whether military spending can be predicted by the lags of economic as well as
geopolitical variables. For this purpose, we regress military spending on the lags of the war indi-
cator, output, recession, and the exchange-rate regime. Columns 1—4 of Table [2] present estimates
when we use one predictor at a time, and column 5 when we use all predictors together. The war
indicator is the only significant predictor of military spending, and the coefficients on economic
variables are small. When we estimate the model separately for advanced and developing countries
(columns 6-7), the results are similar, with the only material difference being that the coefficient
on wars becomes smaller and insignificant in the advanced countries sample.

Next, we compare these results with a similar model, in which we use total government spend-
ing as a left-hand-side variable. In this exercise (columns 8-10), we find that lags of output and
recessions have a predictive power both in advanced and developing countries, with the corre-
sponding coeflicients being markedly larger than for military spending. The coefficient on the war

indicator remains quantitatively large but is not significant at conventional levels.

4.3. Narrative Evidence

Many studies argue that military spending responds to geopolitical events rather than to do-
mestic economic conditions. For example, Collier| (2006) and others provide numerous narrative
examples of specific episodes in developing countries when military spending reacted to geopo-
litical events. In the context of our sample, we supplement these studies with additional narrative

evidence. Below, we provide two illustrative examples. One example is the NATO enlargement
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Figure 2: Examples of Military Spending, Measured by Percent of GDP, due to Geopolitical Factors

in Eastern Europe, which included Latvia, Lithuania, and Estonia. The other example covers the
aftermath of a military conflict between Armenia and Azerbaijan over the Nagorno-Karabakh dis-
puted territory. Due to space constraints, we discuss examples from other regions, such as the
Middle East and North Africa, in Online Appendix BE]

During our sample period, 12 new members joined the NATO alliance. In order to join, the
prospective members had to improve the standards of their armed forces in line with those of the
current members and thus to spend more on their military. As an illustration, Figure 2a] shows the
dynamics of military spending as a share of output in the three Baltic countries. Between gaining
independence in the early 1990s and their accession to NATO in 2004, these countries’ military
spending increased from about 0.5 percent of GDP to nearly 2 percent (1.5 percent in Lithuania).
We observe a similar pattern in other new members. We note that during this episode the dy-
namics of military spending were, by and large, determined by long-term security considerations.
In Armenia and Azerbaijan, military spending during our sample period was influenced by the
Nagorno-Karabakh conflict (Figure 2b). Following the 1994 ceasefire, military spending declined
dramatically in both countries. In the late 2000s, political tensions in the region resumed, making

both countries increase their military spending (Stalenheim et al., 2008, pp. 185-1 89)H

>Online Appendix C.1 describes military spending dynamics in the full sample.

®While the report describes the unresolved conflicts in the region as “the major reason for the rapid increase in
military spending” (ibid., p. 187), it also mentions economic growth and rising oil revenues as facilitating factors.
As described in Section [3] all variables in our analysis are normalized by trend GDP, which accounts for economic

12



4.4. Violation of the Exclusion Restriction

While in the robustness section we attempt to account for many possibilities when the iden-
tification assumptions may fail, ultimately it is not possible to verify these assumptions for each
and every country and episode. To put things in perspective, we discuss implications of possible
endogeneity of military spending for the magnitude of our estimates. Let g} be military spending
orthogonalized with respect to the controls used in specification (I)). A standard result holds that
the IV estimator of the multiplier ({1) converges in probability to the “actual” multiplier (u°) plus a
component that depends on the covariances of gﬁf}, 8is» and the error term &; ;:

g e ¢ Vi 20, 3)
cov(g;}, 8is)
Under our assumptions, the second term on the right-hand side vanishes, and thus the estimator is
consistent, plim i = u°. But if the exclusion restriction fails, our approach would overestimate the
multiplier if cov(g[, &;,) > 0 and underestimate it if this covariance is strictly negative, because
the relevance condition presumes that cov(g}}, i) is positive.

We focus on two scenarios of identification failure, which could have the opposite effects on
our estimates. One possibility is that military spending, similar to other components of government
spending, could be used as a tool for countercyclical fiscal policy. In this case, g/, would increase
when the policymaker receives a negative news about current or future economic conditions: that
is, cov(g]}, i) < 0. By (3), we would underestimate the government-spending multiplier. This
scenario likely applies more to advanced economies with developed policy institutions, as fiscal
policy in many developing countries is known to be procyclical (e.g., Talvi and Végh, |2005). Note,
however, that this channel works in the direction opposite to our conclusions, as we document
relatively large multipliers in advanced countries. This scenario is also more likely to apply to
recessions, when countercyclical policies are used to stimulate the economy, than to expansions,
when government spending depends on longer-term considerations. This downward bias again
works in the direction opposite to our finding of large multipliers in recessions.

Another possibility is that cov(g;}, &) > 0 due to limited fiscal space. This scenario could ap-

growth. We show that our results are not driven by commodity exporters or oil prices in Section@
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ply to developing countries that cannot borrow freely in financial markets. In such a case, military
spending would be constrained by contemporaneous tax revenues, which increase in good times
and plummet in bad. The positive covariance above can also emerge when, due to rapid economic
development, a country strives to play a larger geopolitical role. For example, China got more
involved in international affairs during a period of sustained growth. In such cases, our approach
may overestimate the effect of government spending on output. Conditional on large multipliers
in advanced economies, this source of bias would make the difference between advanced and de-
veloping countries even larger than documented in this paper. Hence, both of these possible biases

work in the direction opposite to our qualitative conclusions.

5. Results

We now present our main results. Section [5.1| shows estimates obtained in the full sample, and
separately for advanced and developing countries. It also provides additional evidence from a small
sample of members of a military alliance and from large geopolitical players. Section [5.2] presents
estimates of state-dependent multipliers, which differ in recessions and in expansions. It also
discusses the asymmetric effects of spending increases and decreases, and studies the interaction
between negative shocks and recessions. In Section we address open-economy aspects of

fiscal policy, focusing on the exchange-rate regimes and openness to trade.

5.1. Baseline Multipliers
5.1.1. Full Sample

We start by presenting our estimates for the full sample. Figure [3] shows the IRFs of gov-
ernment spending and output to a military-spending shock normalized as 1 percent of GDP. The
government-spending responses remain positive and significant for four years and decline to zero
thereafter. The contemporaneous response is close to one, indicating high passthrough of military
spending. Output also responds positively to the military shock, and the response is significant
for two years. Thus, the cumulative multiplier combines the persistent increase in output with
the persistent increase in government spending. The timing of the output response is, in general,
consistent with previous studies (e.g., Barro and Redlick, [2011).

Our estimates of the cumulative multiplier for different combinations of country and time fixed

effects are presented in columns 1-4 of Table 3| In all specifications, we control for the war
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Figure 3: The Responses of Government Spending and Output to a Military-Spending Shock. The figure shows the
IRFs of government spending and output to a military spending shock of 1 percent of GDP, estimated using local
projections. The gray areas represent one standard error (clustered by country) on each side of the estimates, and the

dashed lines show 95 percent confidence bounds.

Table 3: Cumulative Multipliers in Advanced and Developing Countries

Full sample Advanced Developing  p-value
@) (@) 3) (C) ®) (6) )
One year 0.737* 0.752* 0.799* 0.834* 1.679* 0.814*
(0.331) (0.361) 0.341) (0.382) 0.727) (0.389) 0.296
[17.2] [15.2] [17.0] [15.2] [91.3] [14.3]
Two years 0.762** 0.747* 0.823* 0.861* 1.877* 0.818*
(0.333) (0.374) (0.337) (0.394) (0.933) (0.393) 0.298
[33.3] [27.4] [32.6] [27.7] [90.3] [27.4]
Three years 0.501* 0.361 0.571* 0.546 1.504" 0.499
(0.295) (0.351) (0.292) (0.378) (0.842) (0.387) 0.280
[32.8] [20.9] [31.9] [21.4] [74.5] [19.7]
Four years 0.432 0.224 0.533* 0.507 1.457* 0.451
(0.307) (0.418) (0.307) (0.456) (0.835) (0.477) 0.297
[33.3] [17.9] [32.3] [18.6] [45.9] [16.1]
Country effects N Y N Y Y Y
Time effects N N Y Y Y Y
Observations 2,563 2,563 2,563 2,563 774 1,789

Notes: Columns 1-4 present estimates of the cumulative multipliers from specification (I) for different combinations
of fixed effects, using the full sample of countries. Columns 5 and 6 show estimates of cumulative multipliers in
advanced and developing countries, respectively, from specification (). Column 7 shows the p-values of the test that
the difference between the multipliers in advanced and developing countries is zero. The development groups are based
on the IMF classification. In all specifications, we control for the war indicator as well as for four lags of normalized
GDP, government spending, and military spending. Standard errors clustered by country are in parentheses. The
effective first-stage F'-statistics are in brackets. “*p < 0.01, **p < 0.05, *p < 0.10.
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indicator as well as four lags of military spending, government spending, and output. Our preferred
specification is in column 4. During the first two years after the shock, the multiplier is in the
range 0.74-0.86, significantly different from zero but not from one at the 5 percent level, based
on standard errors clustered by country. After two years, the multiplier declines and is statistically
insignificant at conventional levels if country effects are included.

Table 3] also reports the first-stage effective F-statistics (in brackets). The instrument passes
the Montiel Olea and Pflueger (2013) relevance test at the two-year horizon (at the 5 percent level)
and at the three-year horizon (at the 10 percent level). For all horizons, the first-stage effective
F-statistics are above 10, which is a weaker threshold often referenced in the literature.

We also estimate a range of alternative specifications, which—to save space—we summarize
only briefly here[] For example, our estimates are not particularly sensitive to controlling for more
than one year of lags, with a range of estimates at 0.85-0.90 at the two-year horizon. However,
controlling for lags does play a significant role in our estimation method. For instance, not includ-
ing any lags of military spending results in underestimation of the multiplier, because the shock is
contaminated by the multi-year spending programs that are likely to have the most effect on output
in the year when they are announced. Not controlling for any lags of output, instead, leads to over-
estimation of the multiplier, because some of the secular increase in output may be erroneously
attributed to the spending shock following a similar trend. Hence, it appears important in practice
as well as in theory to remove pretrends in all key variables. Our conclusions are also robust to
normalization by lag output instead of trend output. This transformation yields multipliers that are
similar to our baseline estimates on impact and are somewhat smaller than the baseline over longer
horizons.

We also produce alternative estimates of standard errors. As a baseline, we cluster standard
errors at the country level. This approach is conservative, allowing for a serial correlation of
arbitrary length rather than £ lags, as required by local projections. We confirm that Newey—West
standard errors with bandwidth H (maximal / considered) are generally smaller than our baseline.

While the baseline approach does not account for the cross-country correlation of errors, we note

"The detailed results can be found in Online Appendix C.2. Table C.2 examines alternative lengths of the lag
polynomials in control variables. Table C.3 examines pretrends by dropping all lags of each control variable, one at
a time. Table C.4 considers an alternative normalization by lag output. Table C.5 examines robustness of standard
errors.
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that in a large, diverse sample of countries, the spatial correlation matrix is likely quite sparse,
especially after controlling for time effects. If many pairwise correlation coefficients are in fact
zero, attempting to estimate the sample correlations of residuals for all pairs of countries presents
a significant tradeoff between robustness and efficiency, especially when N > Tﬂ When we
estimate alternatives that allow for cross-country correlations, such as |Driscoll and Kraay| (1998)
or two-way clustering by country and time, the multiplier’s estimates remain significant at the 10
percent level for the first two years. The standard error for the two-year multipliers increases from
0.394 to 0.439 and 0.457, respectively, when using these two methods. As we report our results
for subsamples, we verify that they remain significant at least at the 10 percent level under these
alternative procedures to compute standard errors.

We compare our baseline estimates to those in the literature. For example, using U.S. military
news, Ramey and Zubairy| (2018) report state-invariant multipliers, cumulated over a two-year pe-
riod and a four-year period, in the range 0.66—0.71. Using a structural VAR instead, Auerbach and
Gorodnichenko| (2012) report a 0.57 cumulative multiplier over a five-year period for the United
States, while llzetzki et al. (2013) report a long-run multiplier of 0.66 for a large sample of high-
income countries. While our pooled multipliers look quite similar, despite using annual data for
a different period and a much larger sample of countries, we show next that this similarity masks

important heterogeneity across countries and episodes.

5.1.2. Advanced and Developing Countries

Next, we estimate the multipliers separately for developed and developing countries, as classi-
fied by the International Monetary Fundﬂ The point estimates are larger for developed countries
(column 5 of Table [3) than for developing countries (column 6) across all horizons. An additional

$1 of government spending increases GDP on impact by $1.68 in developed countries and by $0.81

8We note that a detailed analysis of spatial correlations engendered by fiscal shocks requires a separate study and
therefore is beyond the scope of this paper. For example, Briauning and Sheremirov|(2019) study international output
spillovers from U.S. monetary shocks employing a variety of spatial techniques.

9See Table A.1 and the corresponding description in the online appendix. As an alternative, we also use a World
Bank development classification based on gross national income. This classification allows us to break down the
sample of developing countries further, into middle-income and low-income countries. The multiplier’s magnitude in
developing countries is pulled downward by low-income countries. Our estimates for low-income countries are similar
to those of Kraay| (2012)), who studies the effects of World Bank aid disbursements in 29 countries, most of which are
low income. This and other additional results on subsamples can be found in Online Appendix C.3.
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in developing countries. The multiplier in developed countries is large and statistically different
from zero at all considered horizons, while in developing countries it becomes smaller and in-
significant after two years. The difference in point estimates between the subsamples, however, is
not statistically significant at conventional levels (column 7) due to wide confidence bandsET]

The smaller multipliers are consistent with tight fiscal space in many developing countries,
which often have limited access to domestic debt and therefore rely primarily on taxation and
foreign debt—including debt from the IMF, which may come with strings attached and take longer
to secure. [Hagedorn et al.| (2019) show that, in a heterogeneous-agents New Keynesian model with
incomplete markets, the fiscal multiplier is considerably above one if spending is financed by debt,
but below one if taxes are raised. Our empirical estimates appear consistent with the debt-financed
multiplier in developed countries and the tax-financed multiplier in developing countries.

Note that the multipliers for advanced countries are larger than the ones reported in the litera-
ture discussed earlier. While the standard errors are too large to reject conventional (lower) values,
this discrepancy could be explained by differences in the sample period. A significant portion of
our sample is influenced by a deep recession and a tepid recovery across the advanced nations dur-
ing the Great Financial Crisis, which may result in larger multipliers. Comparing our results with
the relatively scarce literature on developing countries, we observe that [lzetzki et al.|(2013)) docu-
ment negative but insignificant multipliers for a sample of mostly upper-middle-income developing
countries. We, too, find smaller multipliers for developing countries than for developed countries,
but in our sample the multipliers are positive and signiﬁcantE] Our estimates are also numerically
larger than, but not statistically different from, the ones in|Kraay| (2014}, who estimates a multiplier
of about 0.4 in a sample of developing countries similar to ours, but for a different period. While
our results are qualitatively similar to Kraay’s, our evidence is based on a different identification

strategy and a different period.

19Tn Online Appendix B.1, we focus on a smaller sample of countries in military alliances, such as NATO for ad-
vanced economies and Islamic Military Counter Terrorism Coalition for developing countries, and reach qualitatively
similar conclusions.

""However, when we match the sample considered in [lzetzki et al.| (2013) as closely as possible (Online Ap-
pendix C.4), our method produces multipliers for developing countries similar to those in advanced economies. This
is consistent with the result, described in footnote[9] that there is less difference between advanced and upper-middle-
income countries in our data.
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Table 4: State-Dependent Multipliers

Full sample Developing countries
Recessions  Expansions p-value Recessions  Expansions p-value
@ @ 3 (G (O] ©
One year 1.744** 0.325 1.569* 0.267
(0.667) (0.223) 0.046 (0.616) (0.207) 0.049
[38.9] [10.0] [39.8] [9.2]
Two years 1.536%* 0.348 1.297** 0.274
(0.615) (0.303) 0.089 (0.561) (0.293) 0.116
[45.2] [18.1] [46.9] [17.9]
Three years 0.948* 0.044 0.648 —-0.059
(0.522) (0.333) 0.149 (0.503) (0.334) 0.255
[31.2] [14.7] [28.4] [13.2]
Observations 500 2,063 322 1,467

Notes: Recessions in column 1 are defined at annual frequencies as a decrease in real GDP. Estimates in columns 4—6
are for the sample of developing countries. p-values in columns 3 and 6 are for the differences between the point
estimates in the two preceding columns. Standard errors clustered by country are in parentheses. The effective first-
stage F-statistics are in brackets. **p < 0.01, **p < 0.05, *p < 0.10.

5.2. State-Dependent Multipliers
5.2.1. Recessions and Expansions

To compare the multipliers in recessions and expansions, we first define a recession at an annual
frequency as a decrease in real GDP relative to the previous yearE] Because the data are observed
at an annual frequency, this definition is likely to miss small recessions. We then estimate (2)) using
the recession indicator. The results are presented in Table @ We find that, in the full sample, the
fiscal multipliers are larger in recessions (column 1) than in expansions (column 2). In recessions,
a $1 increase in government spending, on impact, leads to a statistically significant increase in
output of $1.74, whereas in expansions the increase is $0.33 and not statistically significant. The
recession multiplier remains statistically significant and above or near one for at least three years
after the shock. The difference between the recession and expansion multipliers is statistically
significant, at least at the 10 percent level, for two years (column 3)]1__3-]

We also estimate the state-dependent multipliers for developing countries only (columns 4-6).
The multiplier, on impact, is 1.57 in recessions and 0.27 in expansions. The difference is statisti-
cally significant at the 5 percent level. Our recession multipliers are larger than the ones by Kraay

(2014), who reports estimates in the range 0.6-0.8. Besides the differences in the identification

12Since recessions are usually defined at a quarterly frequency, we experiment with treating a year following the
negative growth in GDP as a recession, too. This approach accounts for the cases when strong recovery at the end of
a recessionary year offsets the negative growth at the beginning.

3To define the state of the economy, we also use the percentiles of the unemployment rate distribution. See Ap-
pendix Table C.8.
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Table 5: Positive versus Negative Spending

All countries Developing countries Negative shocks
Positive Negative p-value Pos. Neg. p-val. Rec. Exp. p-val.
@ @ (€) “ ® ©® O] ® ()
One year 0.290 1.623** 0.273 1.663** 2.650"** 0.867*
0.271) 0.611) 0.037 (0.259) (0.668) 0.044 (0.838) (0.366) 0.020
[28.4] [12.5] [27.3] [10.7] [11.3] [8.5]
Two years 0.280 1.343* 0.238 1.304** 1.810** 0.726*
(0.352) (0.561) 0.115 (0.321) (0.597) 0.121 (0.885) (0.422) 0.177
[47.7] [15.5] [46.9] [15.4] [19.4] [9.0]
Three years —-0.081 0.877* —-0.144 0.861 0.647 0.526
(0.338) (0.528) 0.128 (0.329) (0.574) 0.122 (0.929) (0.562) 0.875
[27.9] [14.3] [28.4] [12.5] [23.1] [6.9]
Observations 1,077 1,486 779 1,010 344 1,142

Notes: This table shows the multipliers for positive and negative shocks (columns 1-3), as wells as for their interactions
with the development groups (4—6) and the states of the business cycle (7-9). p-values in columns 3, 6, and 9 are for
the differences between the point estimates in the two preceding columns. Standard errors clustered by country are in
parentheses. The effective first-stage F-statistics are in brackets. ***p < 0.01, **p < 0.05, *p < 0.10.

strategies, our data end in 2013 and therefore contain the aftermath of the Global Financial Crisis.

5.2.2. Positive versus Negative Spending

To understand the state-dependent nature of the multipliers, we estimate asymmetric effects of
government spending, focusing separately on spending increases and decreases, as in Barnichon
et al. (2021)). Similar to that paper, we find larger multipliers associated with negative shocks and
validate this result for a large sample of developing countries. We also find that the multipliers in
recessions are significantly larger than in expansions when we focus only on negative shocks.

These results are presented in Table [5] We note that our sample of shocks is rather balanced,
with 42 percent of observations corresponding to increases in military spending. The multiplier
associated with expansionary shocks is below 0.3 and statistically indistinguishable from zero at all
considered horizons (column 1), whereas the contractionary multiplier is 1.6 on impact, remaining
above one for two years and significantly different from zero (at least at the 10 percent level) for
three years (column 2). The expansionary and contractionary multipliers are different from each
other on impact at the 5 percent level (column 3). We obtain similar estimates when we partition
the sample based on increases and decreases in total government spending, rather than military
spending shocks.

The asymmetry of government-spending effects holds in the sample of developing countries.
The multiplier associated with spending decreases in developing countries is larger than the mul-

tiplier for increases (columns 4-6). In fact, the multiplier for contractionary shocks in developing
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countries, at 1.66 on impact, is close to the overall multiplier in advanced economiesEr] We note
that, due to using annual data for a relatively short period, the size of the advanced-economies
sample is too small to measure the multipliers accurately in the subsamplesE] Another reason that
we focus on a broad sample of developing countries is that there is significantly less evidence in the
literature on state-dependence and asymmetric effects of fiscal policy from lower-middle-income
and low-income countries, which represent a large part of our sample.

Finally, we estimate the multipliers in recessions and expansions for negative shocks only
(columns 7-9). As in the full sample, we find much larger multipliers in recessions than in expan-
sions in this case. Note also that about three-fourths of all negative shocks take place in expansions,
a proportion that is similar to the incidence of expansions in our sample (about 80 percent). Hence,
the sign of the shocks and the state of the economy provide two different sources of nonlinear

effects of government spendingm

5.3. Multipliers in the Open Economy
5.3.1. Exchange-Rate Regimes

To evaluate the effect of the exchange-rate regime on the multiplier size, we split the sample
into pegs and floats. Under a fixed exchange rate, the impact multiplier is 1.20 and significant at
the 10 percent level, compared with 0.45 and insignificant under a flexible rate (columns 1 and 2
of Table [6). The difference between the pegs and the floats, however, is not statistically signifi-
cant at conventional levels (column 3), despite the large quantitative difference between the esti-
mates. This can be explained by less-pronounced differences—and more heterogeneity—between
the exchange-rate regimes in advanced countries, as the confidence intervals around the output
responses in advanced pegs are particularly wide. Indeed, countries in a monetary union (e.g., the

euro area) are pegs with respect to other countries in the union but floats relative to currencies

“While we verify that there is little qualitative difference between standard errors clustered by country and the
Driscoll and Kraay| (1998) standard errors in most cases, we note that the difference between the effects of positive
and negative spending in developing countries (column 6) becomes insignificant with the Driscoll-Kraay errors, with
a corresponding p-value of 0.113.

150verall, these noisier estimates are in accord with the pattern that the multipliers are larger in recessions and for
negative spending. For an example of a systematic approach to estimate multidimensional heterogeneity with more
balanced data, see|Suarez Serrato and Zidar| (2018).

16The state-dependent multipliers for positive shocks are noisy, and thus we cannot reject either small or large values
in each state. With the proportion of positive shocks at 40 percent and the incidence of recessions at 20 percent, less
than 10 percent of observations correspond to positive shocks in recessions.
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Table 6: Exchange-Rate Regimes and Trade Openness

Full sample Full sample Open economies
Peg Float p-value Closed Open p-value Peg Float p-value
@ @ (€)) “ ® ©® O] ® (O]
One year 1.196* 0.448 1.978*** 0.366 1.443* 0.172
(0.681) (0.579) 0.409 (0.752) (0.541) 0.084 (0.856) (0.435) 0.183
[8.1] [28.8] [8.2] [14.6] [6.1] [31.8]
Two years 1.453** 0.653 1.702** 0.699 1.730** 0.481
(0.613) (0.526) 0.349 (0.740) (0.536) 0.275 (0.728) (0.446) 0.149
[13.9] [27.0] [7.6] [18.3] [9.5] [25.5]
Three years 1.172* 0.469 1.220* 0.514 1.286 0.428
(0.661) (0.479) 0.372 (0.700) (0.511) 0.417 (0.812) (0.466) 0.310
[6.6] [30.8] [4.9] [16.4] [4.4] [30.7]
Observations 1,250 1,649 1,278 1,711 856 813

Notes: The exchange-rate classification in columns 1-3 and 7-9 is based on |[Klein and Shambaugh/ (2008), extended
to the end of the sample. In columns 4-9, countries are classified as open to trade if their total trade (exports plus
imports) is, on average, above 60 percent of GDP. p-values in columns 3, 6, and 9 are for the differences between the
point estimates in the two preceding columns. Standard errors clustered by country are in parentheses. The first-stage
effective F-statistics are in brackets. **p < 0.01, **p < 0.05, *p < 0.10.

outside the union. The differences between the pegs and the floats in developing countries, most
of which are not in a monetary union, are material

Our empirical estimates are consistent with theoretical models emphasizing the role of central-
bank constraints under a fixed exchange rate (e.g., Mundell, |1963). In the models with free capital
movement, a fiscal expansion is not offset by monetary tightening due to the central bank’s com-
mitment to maintain the peg, leading to a relatively strong response of outputm Our estimates are
also consistent with Ilzetzki et al. (2013), who document a long-run multiplier of 1.4 for pegs and
a multiplier statistically indistinguishable from zero for floats. |Corsetti et al.|(2012)) and Born et al.
(2013) also find larger output responses under a fixed exchange rate, but in samples that include
only developed countries. We extend those studies’ results on exchange-rate regimes to a more

comprehensive sample of countries and a different identification strategy.

5.3.2. Trade Openness

We estimate the multipliers separately for open and closed economies. Following the literature,
we define an economy as open if the share of total international trade (exports plus imports) is, on
average, greater than 60 percent of GDP. The results in columns 4 through 6 of Table [6] show

that fiscal policy is more effective in closed economies than in open economies. A $1 increase

17Similarly, one could conjecture that the fiscal multiplier may be relatively large when monetary policy is con-
strained due to other reasons, such as the zero lower bound.

"¥While, due to limited data, we do not include capital controls in the baseline specification, including capital
controls in a sample with available data, as in Fernandez et al.|(2016), does not materially affect the estimates.
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in government spending, on impact, leads to an increase in GDP of $1.98 in closed economies
and $0.37 in open economies. The closed-economy multiplier is larger than the open-economy
multiplier at all horizons considered, but the difference is statistically significant at the 10 percent
level only at a one-year horizon.

The relative sizes of the multipliers in closed and open economies are, again, consistent with
those in |lIzetzki et al.| (2013). While, quantitatively, our estimates for closed economies are larger
than the ones in that study, due to wide confidence intervals we cannot reject that the magnitudes
are equal in the two studies. Our results are also consistent with the transmission mechanism
documented by Miyamoto et al.|(2019), who find that, in open economies, a fiscal expansion leads
to a statistically significant appreciation of the domestic currency and a significant decrease in the
current account, whereas in closed economies the appreciation is insignificant and the current-
account decline is smaller. Hence, the stimulative effects of fiscal policy in open economies may
spill over to foreign producers through a higher level of imports, while in closed economies the
gains are concentrated in domestic production. However, we do not lend empirical support to
mechanisms emphasizing positive effects of trade linkages on consumption, thereby giving rise
to multipliers that are larger in open economies than in closed economies (e.g., Cacciatore and

Traum,, [2020)).

5.3.3. Exchange Rates versus Trade Openness

Because the choice of an exchange-rate regime is more consequential for open economies,
we estimate the multipliers for pegs and floats in the sample of open economies (columns 7-9 of
Table[6). This exercise also helps us better understand the results just discussed, as it addresses the
concern that open economies may choose systematically to have a different exchange-rate regime
than in closed economies. We find that the multiplier is larger for pegs than for floats even when we
focus on open economies only. The multiplier for open-economy pegs at 1.44 is slightly larger than
in the full sample of pegs, and the multiplier for open-economy floats at 0.17 is somewhat smaller
than for all floats. However, these differences from the full sample are small and not statistically

significant. We also note that, in our sample, open economies do not favor one exchange-rate
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regime over the other, as the episodes of pegs and floats are balanced{]j] Hence, our baseline results

on the role of exchange-rate regimes hold for open economies and are not driven by trade openness.

Summary

Our empirical estimates indicate that the size of the fiscal multiplier can vary significantly.
While our baseline estimates are consistent with evidence from different samples and methods re-
ported in the literature, such similarities may be misleading, because the estimated effects of fiscal
policy differ materially across countries and episodes in the sample. Focusing on potential sources
of such heterogeneity, we document empirical support for the multipliers being relatively large
in recessions, under exchange-rate pegs, and in closed economies. These findings lend empirical
support to prominent macroeconomic models emphasizing each of these factors. We also provide
new evidence on the relevance of military spending as an instrument for government spending in
international data. Military spending appears to be a relevant instrument for government spending

in the developing-countries sample, and it is particularly relevant in recessions.

6. Robustness

We now address concerns about our identification strategy and the robustness of our results.
Our approach involves a battery of checks wherein countries and episodes with a suspected viola-

tion of the identifying assumption are dropped from the baseline samplem

6.1. Financial Crises

We start by considering the effects of financial crises. Besides causing negative output effects,
financial crises may prompt a decrease in military spending through budget cuts, leading to an

omitted-variable bias. To check the extent of this issue, we drop observations with financial crises,

YHowever, only one-third of observations for closed economies correspond to pegs. This is not surprising because
countries that do not rely significantly on the foreign sector may have limited incentives to intervene in the foreign
exchange market. Moreover, some episodes of pegging identified by de facto classifications could be explained by
limited volatility in the currency value due to stable fundamentals, and not by proactive policies to maintain a fixed
exchange rate.

20Due to space constraints, we relegate the results of numerous other robustness checks to Online Appendix C.5.
For example, the results on wars can be found in Table C.11. Estimates obtained for a sample of large shocks are
in Table C.13. Results of the exercise where we remove observations with a negative correlation between military
spending and total government spending are in Table C.14. And OLS estimates are in Table C.15.
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Table 7: Robustness to Sample Composition

No Financial Crises No Autocracies No Arms Importers
All Adv. Dev. All Adv. Dev. All Adv. Dev.
@ @ (©) C) ® ©® O] ® (O]
One year 1.148* 1.843** 1.120™ 1.009** 1.885"" 0.899** 1.001** 1.697* 0.981*
(0.432) (0.692) (0.469) (0.394) (0.721) (0.443) 0.479) (0.722) (0.496)
[15.8] [107.2] [11.7] [52.9] [106.2] [61.3] [11.1] [91.2] [10.0]
Two years 1.101** 1.911* 1.060** 0.950** 2.196* 0.771* 1.049** 1.910* 0.990**
(0.445) (0.838) (0.465) (0.389) (0.965) (0.399) (0.492) (0.934) (0.497)
[15.4] [61.8] [13.2] [38.4] [83.8] [80.8] [19.8] [88.9] [18.7]
Three years 0.570 1.588** 0.514 0.705** 1.779** 0.536 0.722 1.550* 0.659
(0.422) (0.708) (0.453) (0.342) (0.892) (0.373) (0.491) (0.856) (0.511)
[7.6] [56.8] [6.3] [28.0] [72.0] [40.3] [15.0] [73.3] [13.2]
Observations 1,955 546 1,409 1,805 706 1,099 2,226 752 1,474

Notes: Standard errors clustered by country are in parentheses. The first-stage effective F-statistics are in brackets.
“**p < 0.01,*p <0.05,*p < 0.10.

as defined in Reinhart and Rogoft] (2011). The multiplier estimates from this subsample are pre-
sented in columns 1 through 3 of Table[7] While the estimates for developing countries are slightly
larger than the baseline estimates, they are quite similar to the baseline for advanced economies. In
both subsamples, the new estimates are well within the baseline confidence intervals. We conclude

that financial crises have only a minor effect on our results.

6.2. Anticipation of Military Shocks and Governance

Changes in military spending may be anticipated; some military programs are announced in
advance and implemented over a longer period of time. The timing of the shock is therefore
crucial for proper accounting of its effects (e.g., Ramey, 2011; Auerbach and Gorodnichenko),
2016). While we do not have data on military-spending announcements, using annual data allows
us to overcome the mismatch between the news and implementation, as long as both take place
within a calendar year. In addition, military spending on the programs initiated in the past and
implemented over a long period are, in part, partialled out by the lags of spending used as controls.

To address the issue arising from longer-term programs, we examine the effects of governance
and political instability on our results. A higher degree of political uncertainty or worsening in the
governance practices may lead to an increase in expectations of military spending, due to potential
civil unrest. Less-democratic governments may also be associated with a higher degree of political
uncertainty and a higher probability of war, since it is easier for them to engage in hostilities, due
to insufficient checks and balances. To this end, we employ the democracy and autocracy indices
from the Polity IV Project. Each index varies from zero to ten, and we define a country as an

autocracy in a given year if the democracy index is smaller than the autocracy index. We then

25



drop autocracies from the sample, and re-estimate the multipliers. Columns 4 through 6 of Table

report estimates qualitatively similar to the baselineEr]

6.3. Arms Imports

Our next concern is arms imports. Most countries do not have significant arms production
and therefore import arms. In countries where arms imports make up an especially large share of
military spending, such spending may have a smaller effect on output due to a smaller increase in
absorption. To understand how large arms importers differ from other countries in the sample, we
exclude countries for which the average share of arms imports in total military spending is larger
than 30 percent, which results in dropping more than 10 percent of the observations. As columns 7

through 9 of Table[/|suggest, excluding large arms importers does not materially affect our results.

6.4. Commodity Exports and Prices

The military-spending budget may be linked to commodity exports. In some cases, such a
relation is legally binding. For example, Chile’s Copper Law allocates 10 percent of copper export
revenues to the military. In large commodity-exporting countries, an increase in commodity prices
may therefore lead to an increase in GDP and in military spending. To address this concern,
columns 1 through 3 of Table [§] exclude from our baseline sample large commodity exporters,
which are defined as countries with average commodity exports above 50 percent of total exports.
The results appear similar to our baseline. This conclusion also holds when we exclude large oil
exporters.

In a separate exercise, we control for commodity prices. While large commodity exporters
may increase their military spending when commodity prices are high and decrease it when they
are low, commodity importers may exhibit the opposite pattern. Because oil is a major commodity
that has been given disproportionate attention in the literature on supply shocks, we focus on oil
prices. Oil is also a major commodity import in many countries with scarce natural resources. To

control for oil prices, we use data on West Texas Intermediate crude oil. The estimates from this

21In another exercise, we use the World Bank’s Worldwide Governance Indicators data, which contain a country’s
percentile rank of political stability and absence of violence and terrorism. We consider a country to be politically
stable if it is ranked above the median. While the data are available for only a small subsample, controlling for
political instability does not materially affect the multipliers in that sample.
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Table 8: Commodity Exports and Prices

No Commodity Exporters Oil Prices No Giant Oil Discoveries
All Adv. Dev. All Adv. Dev. All Adv. Dev.
@ @ (€)) “ ® ©® O] ® (O]
One year 0.684* 1.554** 0.684" 0.834** 1.679** 0.814** 1.303*** 1.733* 1.299**
(0.358) (0.684) (0.373) (0.382) (0.727) (0.389) (0.484) (0.732) (0.542)
[26.2] [94.9] [31.2] [15.2] [91.3] [14.3] [19.6] [72.5] [16.0]
Two years 0.608 1.745* 0.562 0.861** 1.877* 0.818* 1.144** 1.853* 1112
(0.367) (0.852) (0.375) (0.394) (0.933) (0.393) (0.457) (0.952) (0.497)
[47.9] [80.8] [71.6] [27.7] [90.3] [27.4] [28.2] [74.0] [33.0]
Three years 0.337 1.381% 0.263 0.546 1.504* 0.499 0.679* 1.548* 0.637
(0.348) (0.745) (0.365) (0.378) (0.842) (0.387) (0.400) (0.841) (0.447)
[46.4] [67.9] [54.4] [21.4] [74.5] [19.7] [20.2] [59.5] [24.0]
Observations 1,851 708 1,143 2,563 774 1,789 1,780 519 1,261

Notes: Standard errors clustered by country are in parentheses. The first-stage effective F-statistics are in brackets.
“**p < 0.01,*p <0.05,*p < 0.10.

specification (columns 4-6 of Table [§) are very similar to our baseline estimates, in the pooled
sample and in the advanced- and developing-countries subsamples.

Finally, giant oil discoveries have been discussed in the literature as another factor that affects
both military spending and output. For example, |Lei and Michaels| (2014)) find that giant oil dis-
coveries increase the probability of armed conflict. As a robustness check, we exclude large oil
discoveries identified in that study. The resulting estimates are again comparable to the baseline,
with slightly larger (than in the baseline) multipliers in developing countries (columns 7-9 of Ta-
ble[§)). This conclusion also holds when we drop from the sample countries with at least one giant

oil discovery during the sample period.

7. Conclusion

Using data on military spending for more than a hundred countries, we estimate an annual
government-spending multiplier, pooled across the sample, in the range 0.74-0.83 at a one-year
horizon. The multiplier estimates remain significant over longer horizons. We also find that the
multiplier is larger in developed countries than in developing countries, in recessions than in ex-
pansions, under a fixed exchange rate than under a floating regime, and in closed economies than
in open economies. Hence, there is a wide range of economic conditions for which fiscal policy
can be particularly powerful.

Our findings have important implications for policymakers, as the decisions on whether and
how to use fiscal policy should account for particular economic circumstances and environments.

Our findings also have implications for the identification of government-spending shocks. We find
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that the military-spending approach produces multipliers comparable to those from other methods,
even when extended to a broad sample of developing countries, and that they are qualitatively
robust to tests involving various controls and samples used to address potential violations of the
identifying restrictions. However, we acknowledge that, reflecting the underlying heterogeneity,
the confidence bands of the multipliers are wide relative to the estimates obtained for a single
country and for a small number of countries with similar economic institutions.

Our work also touches on some important issues that need further investigation but require
additional dataF_Z] While we do not find a strong response of tax rates to government-spending
shocks for a subset of countries with available data, we hope that tax-financed multipliers will be
given further assessment in future work. Furthermore, we find only mild evidence of coordination
between the fiscal and monetary authorities, which may point to some institutional constraints. It
remains a question if such coordination can affect the multiplier size in a quantitatively important
manner. Finally, the role of spending composition as well as other aspects of fiscal programs can

be explored further when more granular data become available to researchers.
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