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Defence Expenditure in Spain
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Introduction

• Recent geopolitical context: calls for a swift re-orientation toward more prominent
role of defence expenditure.

• Research question: What are the macroeconomic effects of defence spending?.
• Important differences to normal fiscal policy:

1. Particular statistical treatment.
2. Major empirical challenge: anticipation and long implementation lags.

• How to empirically estimate effects of fiscal policy in this context?.
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This paper

• Exploits evidence from the universe of contracts from the Ministry of Defence in
Spain.

– Military contracts overcome some of the existing empirical challenges: dynamics.
– Highlight role of investment vs. consumption.

• Long implementation lags: focuses on medium-term effects.

• Preview of results:
– Anticipation: output effects precede government spending.
– Output effect takes time to materialise, becomes relatively large but it is transitory.
– Multiplier close to 0.2-0.5 in the short-run, raises to 1.0-1.3 after 5 years.

• Economic transmission mechanism: How should we think about defence expenditure
in a General Equilibrium model?
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The life cycle of major military purchases

1. Government agreement and
budgetary appropriations.

2. Ministry of Defence signs contract.

3. Design and start of construction
(laid down) of military equipment.

4. End of production and testing.

5. Formal delivery and becoming
operational.
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Examples of major military contracts in Spain

Contract
Size

(% GDP)
Contract
Signed

First
Production

First Unit
Ready

First
Delivery

4 F-100 frigates 0.32% 1997 1999 2000 2002
219 Leopard 2E tanks 0.34% 1998 2003 2004 2004
4 S-80 submarines 0.20% 2004 2006 2021 2023
45 NH90 helicopters 0.13% 2006 2010 2011 2014
5 F-110 frigates 0.34% 2019 2022 2025 2028
348 VCR 8x8 0.15% 2020 2022 2022 2025

• Time-to-spend and time-to-build (and time-to-register!): gap until start of
production, production (and redesign) process, delivery gap.



Statistical recording of military equipm.: ESA 101

Military equipment as investment (ESA 2010, p. 443)

“Military weapon systems, comprising vehicles and other equipment such as warships,
submarines, military aircrafts, tanks, missile carriers and launchers etc. are used
continuously in the production of defence services. They are fixed assets, like those used
continuously for more than one year in civilian production. Their acquisition is recorded
as gross fixed capital formation, i.e. as capital expenditure [. . . ]‘”

Time of recording (ESA 2010, p. 443)

“The time of recording of asset acquisition is the time of the transfer of the ownership of
the asset. In case of long-term contracts involving complex systems, the time of
recording of the transfer of assets should be upon actual delivery of the assets, not
the time of cash payments.”
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What source of variation to identify causal effects?

• Variation in National Accounts expenditure: GNA
t = GNA,empl

t +
∑J

j=0 st−j

– A convolution of current spending and previous contracts st .
– Helpful for identifying effects of very contemporaneous items (e.g. compensation

employees, consumption services).
– Problematic when considering large military purchases/programs.

• Variation in financial flows: Gpay
t

– Subjected to financing particularities.

• Signing of defence contracts st as change in agents information set? (fiscal news):

– More suitable for large military programs.
– Military strategy less likely to suffer from countercyclical considerations.
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A new account of defence contracts in Spain

• Digitalisation of total defence contracts on a monthly frequency from
1991-2023, from Military Statistical Yearbook. Go to data

• Individual identification of consumption- and investment-related contracts using
i) description of contracts and ii) official documents. Go to data

• Contracts have multi-annual nature: Corr
(
st ,G

NA
t+h

)
> 0, for h > 0. Correlation
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Consumption and investment defence contracts

(a) Investment-related Contracts
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Empirical specification

• Estimate series of LPs:

zt+h = βhst +Θ′
hwt + ξt+h

• zt+h is output (Yt) or government spending Gt (scaled over trend GDP).

• wt : 8 lags of Yt , Gt and st (and constant and linear trend).

• Identification assumption: defence contracts in quarter t not affected by current
economic conditions.

• Initially consider all contracts st , but our main focus is investment-related contracts.



Dynamic responses to defence contracts

(a) Output
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Fiscal multipliers for defence expenditure

• Cumulative multiplier:

M(h)C =

∑h
s=0 Yt+s∑h
s=0 Gt+s

– Estimated from (st as instrument from
∑h

j=0 Gt+j) :

h∑
j=0

Yt+j = Θ′
hwt +M(h)C

h∑
j=0

Gt+j + ψt+h

– Is it adequate under long time − to − registry spells?
– Useful for medium-run, but not well defined in the short-run.
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Fiscal multipliers for defence expenditure

• An alternative, total spending multiplier:

M(h)T =

∑h
s=0 Yt+s∑H
s=0 Gt+s

– Independent of timing of registry.
– But inference becomes more challenging.

• Note M(h)C = M(h)T for h = H
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Multipliers

(a) Overall multipliers
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Dynamic responses to investment-related contracts

(a) Investment shock: Output
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Multipliers: investment-related contracts

(a) Overall investment multipliers
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Further results and robustness

• Consumption-related contracts IRFs consumption

• Transmission mechanism IRFs macro

• Effect on prices IRFs prices

• Results at EU-level EU results

• Robustness (specification, sample, major contracts, ...) Go to robustness



Defence investment in a GE model

• (Tangible) defence investment, IGt :

Yt = At

[(
KG
t−1

)η
Kα
t N

(1−α)
t

]
KG
t = (1− δG )KG

t−1 + IGt

• – Observation: Depreciation of submarine (social use)̸= Submarine stops affecting
output.

– An example: production of major military equipment where investment and skilled
labour positively spill over total production (large η) but with a link that separates
quickly (large δG ),

• Need to account for time-lags in spending, building and statistical recording.

• Question: what values of η and δG to reconcile model and empirical responses?
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IRF matching: output response
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• η = 0.054 and δG = 0.75 and time-frictions ⇒ replicates reasonably well empirical
response of output.

• Alternatives (standard deprc., defence invest. as public consumption) behave poorly.



Conclusions

• Defence expenditure has stark differences with average fiscal stimulus.

• Output effects are transitory, relatively large, and precede government spending
response.

• Introducing (tangible) military investment in DSGE model might require
non-standard calibrations.

• All in all: effects of major military rearmament are likely to materialise in the
medium-run.



THANK YOU!
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Correlation of contracts and NA data: Corr
(
st,G
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t+h
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Main results: consumption-related contracts

(a) Consumption shock: Output
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Dynamic responses of macro aggregates
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Dynamic responses: prices

(a) Manufacturing: total
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An alternative measure based on EU contracts

• Can we generalise the results to other European countries?

• Use tender-levelTED database.

• Important data limitations: missing major contracts, short sample, strong country
heterogeneity...

• But can be used to gather insights about domestic vs foreign contracts.



Dynamic responses: EU defence contracts
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Multipliers: EU defence contracts
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Multipliers: EU defence contracts
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Robustness
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The Role of the Public Capital Externality
Figure: Defense procurement shock to GDP.
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• dark blue: η = 0.054 (Benchmark)

• light blue: η = 0.015



The Role of the Public Capital Depreciation
Figure: Defense procurement shock to GDP.
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• dark blue: η = 0.75 (Benchmark)

• light blue: η = 0.025



Public Investment Vs. Public Consumption
Figure: Defense procurement shock to GDP.
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• dark blue: positive externality to private production

• light blue: without positive externality to private production
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