
The External Costs of War

Jonathan Federle, André Meier, Gernot J. Müller,
Willi Mutschler, and Moritz Schularick

Kiel Institute & CEPR Conference on Geoeconomics
Berlin, Nov 30 - Dec 1, 2023



The issue

Wars are humanitarian and economic disasters

Wars on countrys’ own soil rank highly in the list of 20th century’s economic disasters:
GDP drop in excess of 15 percent (Barro 2006)

Integrated world economy: economic fallout of war unlikely confined to war site

What are the external costs of wars?

Set up new data set, covering interstate wars since 1870

Identify and geolocate war sites of interstate wars

Establish and contrast macroeconomic effects of wars at home and abroad

Introduction Data and basic facts Empirical framework and results Structural interpretation Conclusion Robustness 1/20



War on own soil rare event, war “next door” not
Interstate wars 1870–2022: unconditional prob. 1.3% for domestic v 8.5% for foreign war in adjacent country

Figure: War sites and their geographical neighbors
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Analysis and Results

Empirical analysis establishes average effect of large wars (Dead + Missing + Wounded > 10k)

Home: GDP falls by 30%, inflation rises by 15ppts per year

Foreign, if nearby: GDP falls by about 10%, inflation rises by 5ppts

Foreign, if distant: GDP increases, inflation flat

New Keynesian three country model rationalizes effects quantitatively

Home (war site) highly integrated with Foreign, much less with RoW

War in Home as massive supply shock: destroys capital stock, lowers productivity, and
reduces market access

External costs in Foreign arise endogenously: collapse of intermediate goods trade
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Related literature

Adverse spillovers from wars via trade and production networks

Glick Taylor (2010), Couttenier Piemontese (2022), Korovkin Makarin (2023)

Proximity as a determinant of conflicts and their spillovers

Murdoch Sandler (2002,2004), Martin et al (2008,2012), Verdickt (2020), Mueller et al.
(2022), Federle et al (2023)

Market response to conflict and policy uncertainty

Leigh et al. (2003), Guidolin La Ferrara (2007), Zussman Nielsen, (2008), Caldara
Iacoviello (2022); Baker et al. (2016); Born et al. (2019)

Key aspects of war shocks within countries

Gabaix (2011), Gourio (2012), Auray and Eyquem (2019)

Fahri Gabaix (2016)
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Annual data 1870–2022

Outcome variables: output and (CPI) inflation for up to 60 countries

Sources: Macroeconomic History Base (Jorda Schularick Taylor), extended in Funke
Schularick Trebesch (2023)

Bilateral distance from war site measured in kilometers

Distance between the two most populated cities across countries (Mayer Zignago 2011)

Analysis centered around war sites

Correlates of War project (Sarkees Wayman, 2010): all interstate wars (> 1 000 battle
deaths) between 1816 and 2007; and countries involved

Including war in Ukraine: 75 wars in our sample period

Need to locate action/destrution: disaggregate wars to battle level based on various
sources (Clodfelter 2017 and others)

Introduction Data and basic facts Empirical framework and results Structural interpretation Conclusion Robustness 5/20



Example battle-level coding: Six Day War 1967
Location of battles: Golan Heights, Jerusalem and West Bank, and Sinai

Israel

Lebanon

West Bank

Jordan

Iraq

Syria

Egypt
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War sites

Geolocate 525 battles, more or less granular (e.g. eastern front in WW2)

Collect number of deaths, missing, wounded (DMW) for each battle

Aggregate back to country level using today’s borders

Large war sites: DMW > 10k

DMW Length Wars Time series for...

Severity Minimum Mean Mean Median Total Home Foreign

All sites 46 191,724 2.6 2.0 161 61 2,799

Large sites 10,000 347,803 3.3 2.0 88 36 1,801

Major sites 105,525 702,779 4.4 4.0 41 20 1,026
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Growth shortfall and excess inflation in war sites
All sites v large sites, average/annualized (period: 5 years after start of war)
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Growth shortfall and excess inflation in Foreign
Large war sites, “nearby”: is within 5,000 km range

Output growth Inflation
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Empirical framework

Identification: wars almost always exogenous to business cycle

Verify casus belli narratively for each war details

Set dummy as large war starts (zero afterwards)

Homei ,t = 1 if war starts on soil of country

Foreigni ,t = 1 if country j ̸= i becomes war site; except if i becomes war site of same war

Estimate dynamic effect of war in Home and Foreign

xi ,t+h − xi ,t−1 = αi ,h + γhHomei ,t + ψhForeigni ,t + ζhControlsi ,t + ui ,t+h

xi ,t+h: output or inflation (about 9,000 obs each)

Capture average effect in/spillover from large war site (6% of world GDP)
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Strong effect on war site, no spillovers on average

Linear model, point estimates and 90% confidence bounds based on Driscoll-Kraay SE

Output Inflation
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Zooming in: condition spillovers on distance from war site

Smooth transition model

xi ,t+h − xi ,t−1 = · · ·+ ψn,h [1− F (i , t)] Foreigni ,t + ψd ,hF (i , t)Foreigni ,t + . . .

Allow spillovers on Foreigni ,t to differ in distance from war site

0 ≤ F (i , t) =
ln(1+ di ,t)

ln(1+ dmax )
≤ 1,

where di ,t is closest war site and dmax maximum distance between any two countries

Weights about uniformly distributed show distribution

Effect for limiting cases: ψn,h (F = 0, nearby) v ψd ,h (F = 1, distant)
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Strong adverse spillovers on Foreign if close to war site
Point estimates and 90% confidence bounds based on Driscoll-Kraay SE
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Robustness and further Evidence

Main results robust across a number of alternative specifications details

Longer horizons

Drop world wars from sample

Look at all 158 war sites

Drop belligerents that are not war site

Further specifications details

Quantitative shock measure: size of war site

Condition on trade exposure rather than distance

Condition on severity of war in terms of DMW rather than distance
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Are these effects plausible?

New Keynesian 3-country model building on Gopinath et al (2020) details

Isomorphic countries: differ in size and degree of trade integration (“distance”)

Incomplete financial markets; labor and capital immobile across countries

Monopolistic competition in labor and goods market, staggered wage and price setting in
the currency of the producer

Domestic and foreign goods produced with intermediate inputs, aggregated with CES
technology: Home bias controls degree of trade integration

Monetary policy determined by standard Taylor rules / no fiscal policy (yet)

Exogenous war shock in Home: war site

(i) Destroys capital stock and reduces TFP as in rare disasters (Gourio 2012)

(ii) reduces market access / iceberg costs as in Martin et al (2008)
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Model calibration

Quantify shock scenario in Home via Bayesian impulse response matching

Target responses of output and inflation, and of capital stock and TPF

Reestimate baseline specification on restricted sample

Three-country structure allows us to capture simultaneously

Economic size of war site (Home) relative to Foreign: account for 10.8 and 2.6 percent
of world output

High trade integration of Home and Foreign (openness 25 percent)

Imports of Foreign from Home: 57.43 percent of all imports, and 23.73 vice versa

(Rest of the world: large and distant from both Home and Foreign)

Other values fixed at conventional values

Calibration implies that domestic and foreign goods are complements
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Macroeconomic impact of war at Home: model v data (target)

Output Inflation Capital TFP
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External validation—predicted spillovers to Foreign (“nearby”):
model v data (not targeted)

Output Inflation Capital
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NB: Adverse spillovers operate along supply side—Foreign capital stock declines as well
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Inspecting the mechanism: adjustment in Foreign

Trade Macro aggregates
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Conclusion

External costs of war large for countries in the vicinity of the war

About 1/3 of the output loss and inflation surge in war site

Provided war site is economically large

State-of-the-art three country model

Rationalizes these effects, even quantitatively

Sheds light on transmission mechanism: war shock spills over as adverse supply shock

Foreign policy faces stabilization trade-off, raising costs further still

Economic fallout of war cannot be contained...
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Appendix
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Robustness



Anticipation effects? Economic performance around wars
Economic performance relative to historical average: war sites

Output growth Inflation
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Anticipation effects? Economic performance around wars
Economic performance relative to historical average: third countries

Output growth Inflation
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Are wars exogenous to the business cycle?

Common assumption in fiscal policy literature

Military spending (news) good instrument (e.g., Barro and Redlick, 2011; Ramey Zubairy,
2018; Miyamoto, Nguyen and Sheremirov, 2019)

Some evidence that US Presidents more likely go to wars

In times of economic stress (Ostrom Job 1986)

During recession & if president up for reelection (Hees Orphanides 1995)

Verify using a narrative approach a la Romer Romer (2010)

Classify casus belli for all wars in our sample

Initial classification according to the warfare encyclopedia by Clodfelter (2017)

Cross-checks based on more than 80 different (historical) sources
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Why countries go to war: 8 non-exclusive categories

Notion # Wars

Nationalism Creation of own sovereign state, wars for independence,
imperialism

46

Power Transition or Security
Dillemma

Rising power challenges a dominant one, arms races, se-
curity dilemma

33

Religion or Ideology Deep-rooted disagreements over religious beliefs or ide-
ologies (e.g., communism)

23

Border Clashes Unclear borders or intensifying border clashes 15

Economic, Long-Run Control over trade routes, markets, or valuable resources;
economic rivalry and protectionism

10

Domestic Politics Leaders may use foreign war to distract from domestic
issues or to rally their population around a common cause

8

Revenge/Retribution Wars can be initiated in response to perceived wrongs or
to regain lost honor, even if there’s no tangible gain to
be had

3

Economic, Short-Run Economy in severe recession (e.g., unemployment is high) 2

Back
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Distance of war sites almost uniformly distributed in sample
Cumulative distribution function of
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Longer horizons: effects very persistent
Back
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Large wars w/o world wars
Back
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All war sites (158)
Back
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Third countries w/o belligerents
Back
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Wars can be big or small . . .
Replace war-site dummy with quantitative measure of war size

Compute share of foreign war sites in world GDP in year prior to war

Foreigni ,t = ∑
j∈Ji ,t

GDPj,t−1

GDPworld ,t−1
,

where Ji ,t set of all countries that become war sites of foreign war in year t

Measure GDP-weighted average distance from war-site economies

F (i , t) = ∑
j∈Jt

GDPj,t−1

∑k∈Jt GDPk,t−1

[
ln(1+ di ,j )

ln(1+ dmax )

]
,

Memo: 35 domestic wars, 961 foreign wars
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Spillovers Foreign war: accounting for size of war site
War site normalized to 1% of world GDP
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Is distance just gravity?
Measure exposure with importshare rather than distance

Keep baseline: Foreigni ,t as dummy variable

Measure distance by accounting for aggregate import share from all war-site economies

F (i , t) = 1− ∑
j∈Jt

importsj→i ,t−1

importsi ,t−1

F (i , t) = 1 amounts to maximum “distance,” just like in baseline

Memo: 58 domestic wars, 848 foreign wars
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Spillovers from foreign war depend on import share
Point estimates and 90% confidence bounds based on Driscoll-Kraay SE
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Condition spillovers on severity of war

Focus on all nearby wars

War sites located within 1,000 kilometers

Redefine dummy, Foreigni ,t , to take on the value of 1 in this case only

Modify indicator function in the following way

F (i , t) =
DMWi ,t

maxDMWi ,t
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Spillovers from nearby war by severity
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Model outline

Household preferences over consumption, CH,t , and labor, NH,t

U(CH,t ,NH,t) =
1

1− σc
C1−σc
H,t − κ

1+ φ
N
1+φ
H,t

Owns internationally immobile capital stock, KH,t , which evolves according to:

KH,t =

[
(1− δk )KH,t−1 +

(
1− ϕi

2

(
IH,t

IH,t−1
− 1

)2

IH,t

)]
e−∆kωt

Final good used for consumption, investment and as intermediate input, is composite of
domestically produced and imported goods (both Dixit-Stigliz aggregates)

YH,t =

 ∑
j∈{H,F ,RoW }

υ
1
ψ

Hj

(
(1− ∆IceωHj,t)YHj,t

) ψ−1
ψ


ψ

ψ−1
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Objective

max
CH,t ,IH,t ,B

$
H,t+1

E0
∞

∑
t=0

βtU(CH,t ,NH,t),

subject to

PH,t(CH,t + IH,t)−WH,t(h)NH,t(h)− Rk
H,tKH,t−1 −DivH,t = E$H,t

(
B$
H,t

R$H
t

− B$
H,t−1

)
.

Labor demand
NH,t(h) = (WH,t(h)/WH,t)

−ψw Ns,t

Wage setting a la Calvo: the optimal wage, W̄s,t(h) satisfies

Et
∞

∑
j=t

θj−t
w ΘH,t,jNH,jW

ψw (1+φ)
H,j

 ψw

ψw − 1
κPH,jC

σc
H,jN

φ
H,j −

W̄H,t(h)
1+ψw φ

W
ψw φ
H,j

 = 0
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Producers operate under monopolistic competition; production function:

YHH,t(f ) = AH,tMH,t(f )
α
(
KH,t−1(f )

ιNH,t(f )
1−ι
)1−α

.

where MH,t is intermediate input and

log(AH,t) = ρA log(AH,t−1)− ∆Aωt (1)

Price setting a la Calvo in the currency of the producer.

Monetary policy

RH,t

RH
=

(
RH,t−1

RH

)ρR,H
([

ΠH,t

Π̄

]ϕπ,H
[
ZH,t

ZH

]ϕz,H
)1−ρR,H

Back
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Calibrated parameters

Parameter Symbol Value

Discount factor β 1/1.04
Risk aversion σ 1
Frisch elasticity φ 2
Capital depreciation δ 0.10
Debt-elastic interest rate µ 0.001
Invest-adj. costs ϕI 4
Bias towards intermediate inputs α 0.5
Bias towards capital ι 0.35
Elasticity of substitution (goods) ψp 11
Elasticity of substitution (labor) ψw 11
Calvo wage probability θw 0.15
Calvo price probability θp 0.15
Target labor n0 0.333
Target per-capita output y0 1

Parameter Symbol Value

Trade elasticity ψ 0.80
MonPol persistence ρR,F = ρR,RoW 0.25
MonPol inflation ϕπ,F = ϕπ,RoW 1.2
MonPol output ϕy ,F = ϕy ,RoW 0.t

Introduction Data and basic facts Empirical framework and results Structural interpretation Conclusion Robustness 40/20



Estimated parameters (multiple shocks)

Prior Posterior

Parameter Distribution Mean Std. Dev. Mean 5% 95%

War Shock
ρI Beta 0.600 0.200 0.5294 0.3251 0.7242
ρII Beta 0.300 0.200 0.2100 0.0004 0.4326

Capital Stock ⇓ ∆K Inv. Gamma 0.100 0.200 0.0153 0.0131 0.0173

Market Access ⇓ ∆Ice Inv. Gamma 0.200 0.200 0.0955 0.0588 0.1328

Productivity ⇓ ∆A Inv. Gamma 0.050 0.200 0.0800 0.0648 0.0955
ρA,H Beta 0.500 0.200 0.9119 0.8595 0.9631

Monetary Policy
ρR,H Beta 0.500 0.200 0.5386 0.2877 0.6246
ϕπ,H Normal 1.500 0.200 1.1929 1.0101 1.3615
ϕz,H Beta 0.350 0.150 0.4506 0.8595 0.9631
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Estimated parameters (single shock)

Prior Posterior

Parameter Distribution Mean Std. Dev. Mean 5% 95%

War Shock
ρI Beta 0.600 0.200 0.7066 0.5116 0.8852
ρII Beta 0.300 0.200 0.4772 0.1788 0.8063

Productivity ⇓ ∆A Inv. Gamma 0.050 0.200 0.0829 0.0680 0.0975
ρA,H Beta 0.500 0.200 0.6428 0.3975 0.8632

Monetary Policy
ρR,H Beta 0.500 0.200 0.5274 0.2423 0.7878
ϕπ,H Normal 1.500 0.200 1.2022 1.0100 1.3813
ϕz,H Beta 0.350 0.150 0.4435 0.2766 0.6190
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SINGLE SHOCK SCENARIO
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Spillovers to Foreign: model v data (target)

Output Inflation Capital TFP
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External model validation—predicted spillovers: model v data (not
targeted)

Output Inflation Capital
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Inspecting the mechanism: Foreign

Macro Trade
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