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



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?.



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?.



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.

¢ | ong implementation lags: focuses on medium-term effects.



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.
¢ | ong 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




The life cycle of major military purchases

1. Government agreement and
budgetary appropriations.

La Moncloa

Madrid, 20 de febrero de 2004

El Consejo de Ministros ha autorizado la financiacién de los créditos plurianuales
para la adquisicién de cuatro submarinos S-80 y el buque de proyeccién estratégica
LLx, de acuerdo a lo establecido en la Ley General Presupuestaria. El pasado 5 de
septiembre el Consejo de Ministros autorizé al Ministro de Defensa a iniciar las
actuaciones necesarias para las citadas adquisiciones.

El coste del Buque de Proyeccion LLx es de 360 millones. La construccién estd
previsto que finalice en 2008 y se entregue el buque a la Armada. Este programa
supone para IZAR unos 3,13 millones de horas de trabajo directo y otros cinco
millones de horas en trabajo inducido, lo que equivale al empleo de unas 1.645
personas durante cinco afios.

El coste estimado del programa de submarinos S-80, para cuatro unidades, es de
1.755,8 millones. La entrada en servicio de los submarinos se producira entre los
afios 2011 a 2014.

Este programa supone, igualmente para IZAR, unos ocho millones de horas de
trabajo directo y, al menos, otros ocho millones de horas en la industria auxiliar. El
astillero invertira 1.250.000 horas/hombre de ingenierfa y se propiciara la creacién de
2.814 empleos durante diez afios. Por otra parte, el programa asegurara el
sostenimiento de este tipo de buques en Espafia.
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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.



Examples of major military contracts in Spain

Size Contract First First Unit First
Contract (% GDP)  Signed Production Ready 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.
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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 [...["
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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?

T . . I
e Variation in National Accounts expenditure: GNA = GNP

J
+ Zj:o St—j
— A convolution of current spending and previous contracts s;.
— 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: G/?
— Subjected to financing particularities.
e Signing of defence contracts s; as change in agents information set? (fiscal news):

— More suitable for large military programs.
— Military strategy less likely to suffer from countercyclical considerations.



A new account of defence contracts in Spain

e Digitalisation of total defence contracts on a monthly frequency from
1991-2023, from Military Statistical Yearbook.

® Individual identification of consumption- and investment-related contracts using
i) description of contracts and ii) official documents.

e Contracts have multi-annual nature: Corr (s, Gt’\f%) > 0, for h > 0.CEEED
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Consumption and investment defence contracts

(a) Investment-related Contracts (b) Consumption-related Contracts
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Empirical specification

® Estimate series of LPs:
Ziih = BpSt + @/hWt + &pn

® z,.p is output (Y;) or government spending G; (scaled over trend GDP).
® w;: 8 lags of Y:, G and s; (and constant and linear trend).

¢ |dentification assumption: defence contracts in quarter t not affected by current
economic conditions.

e Initially consider all contracts s;, but our main focus is investment-related contracts.



Dynamic responses to defence contracts

(a) Output (b) Government Spending

Quarters Quarters
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Fiscal multipliers for defence expenditure

e Cumulative multiplier:
h
M(h)C = Zs=0 Vers
Yl Gers

— Estimated from (s; as instrument from Zf:o Giyj)

h h
Z Yirj = Ohw: + M(h)© Z Geyj + Yrin
j=0

j=0

— lIs it adequate under long time — to — registry spells?
— Useful for medium-run, but not well defined in the short-run.
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® An alternative, total spending multiplier:

M(h)T — Z::O Yt+5
il Gers



Fiscal multipliers for defence expenditure

® An alternative, total spending multiplier:

M(h)T — ZQZO Yt+5
Yoo Geys

— Independent of timing of registry.



Fiscal multipliers for defence expenditure

® An alternative, total spending multiplier:

h
Y,
M(h) T — Z;:O t+s
Zs:O Gt+5

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

® Note M(h)¢ = M(h)T for h=H



Multipliers

(a) Overall multipliers
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: —— Total expenditure multiplier
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(b) Medium-run multipliers

—— Cumulative multiplier
—— Total expenditure multiplier




Dynamic responses to investment-related contracts

(a) Investment shock: Output
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(a) Investment shock: Output (b) Investment shock: Gov. Spending
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Multipliers: investment-related contracts

(a) Overall investment multipliers

8 —— Cumulative multiplier
3.04 — Total expenditure multiplier
25
2.0
1.5+
1.04
051
0.04
0 10 20 30



Multipliers: investment-related contracts

(a) Overall investment multipliers (b) Medium-run investment multipliers

1 —— Cumulative multiplier 8 —— Cumulative multiplier

3.0 — Total expenditure multiplier 304 = Total expenditure multiplier
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Further results and robustness

Consumption-related contracts

® Transmission mechanism

Effect on prices

Results at EU-level

Robustness (specification, sample, major contracts, ...)



Defence investment in a GE model
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Defence investment in a GE model

e (Tangible) defence investment, /C:

Y, = At[(Kﬁl)”Kf/vﬁlfa)]
KE = (1-6°)KE,+1°

® 1 reflects influence of KtG_1 on Y; , 0¢ controls persistence of this effect.
— 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 1) but with a link that separates
quickly (large 6°),

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

e Question: what values of 77 and §¢ to reconcile model and empirical responses?



IRF matching: output response

*l — Data
—— Model

0 4 3 2 16 20 24 28
Quarters

® 7 =0.054 and 6¢ = 0.75 and time-frictions = replicates reasonably well empirical
response of output.

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



Conclusions

® Defence expenditure has stark differences with average fiscal stimulus.

® Qutput effects are transitory, relatively large, and precede government spending
response.

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

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



THANK YOU!
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3.2.

Importe total contratado
3.2.5. Distribucién por adjudicaciones mensuales (en millones de pesetas)

. N DE % . %
MES CONTRATOS % ACUMULADO tMPONTE * ACUMULADO

TOTAL ..., e a2 100,00 108,00 173.187 100,00 1u0,00
Enero 318 2,27 2,27 1149 0,64 0,84
Febrero 522 3,93 6,00 2.350 1,32 1,96
Marzo 812 6,22 12,22 34.573 2,00 3,96
Abnl . 1914 13,66 E 14.719 B,26 12,22
Mayo 1.601 11,43 16.238 9,11 21,33
Junio 1.759 12,55 12,724 7,14 28,47
Juho 1781 12,71 11,666 6,55 35,02
Agosto ... 865 6,17 7317 4,11 39138
Septiembre 1.248 8,89 8.766 492 44,05
Octubre 1125 8,03 8.188 4,60 48,65
Noviembre 1.033 737 5716 3,21 51,86
Diciembre ............ ...... 976 6,97 85.780 48,14 100,00




ASUNTOS ECONOMICOS
del Ministerio de Defensa

5.8. Importe total contratado distribuido por clase de material. Pesetas.

GRGANO ) .
CLASE DE CENTRAL EJERCITO DE TIERRA ARMADA EJERCITO DEL AIRE TOTALES
MATERIAL " 3 " W 3

Con-| impore | Con | Imporie |Con-| Importe |Con-| importe | Con-| Importe
tratos| tratos tratos| tratos| tratos
ToTAL. 3011 24913006136 15578 83792321142 1560 BAS24.001.432 1376 40928711547 21525 23416120257
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Animales vivos. 1 2s000 9 08 0 (] ] 1,908
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ticuios de Impieza. 0 2zaviets 20 Stesdsii 20 561042 24 AT2st77i7 344 5225,

Asistencia écnica 7 4GDEVE 438 1326087 4 21507 0 917 11051154151

Bombas (Compe Mol). 16 1583635 47 JBoWTS 22 42302509 7 184538300 %2 968163

wes 0 1 00000 5 12341264% 0 6 20341264%9

Calefac. sanea. y font. 18 1369725 72 1658658 6 24003363 3 _ 24620482 99 118

Combust y carbur 9 187756725 206 1503048808 23 521588398 23 2303155 48 921021610

Comunicaciones. 27 MATANET2 73 SBSES12 19 2618147519 10 Go4medse 220 1590871,

Construceié s 604 SIE23 19 110902163 51 ekS0ES! 718 7272001
Menores. 0 0 2 o3, 155768000 O 0 5 16383605

Equagricolas yjardiner. 1 1851800 10 2073247 2 7msow 13 10360047

Equipos de cocina 8 03875 8 5. 17 G2atesy 12 B2TEE 15 487035679

(Gastos protocolaros 52 73T 30 IEETE O 0 0 3 20888513

‘Gestos traslacs, etc. D 15ew0421 19 156390888 1 60000, 2 00000 208 1Esessess

Felicopteros. 0 o o 0 134086291315 0 0 1 340201315

Informstica 34 1321478865 266 7EO418004 24 1380251169 109 1940891045 723 6032048883

Infraesiructu 13 100473221 1083 3g70014438 42 750325 71 1084589753 1304 6792666228

Insiru. medidar y proc 8 25416831 67 2resoiats 14 2185011% 13 178578081 1@ 933835584

Limpicza y jard 6 @sa3sst 255 a7 S1 27615781 44 TATEEIS 414 2544206435

Maderas. S 1B481 43 T4UED 4 13010 4 o3gry 56 0548103

Manten 70 7E2E34TA 2151 1034939274 S04 1372USUI0E2 104 54%TSIISS 3120 3035444285

Maguinaria, hert U0 DETHRLI 125 028014 9 1561251 19 140501511 % o70.

Méguinas de oficna 54 603651 63 2841557 6 104503 2 1030883 125 794,

quinas tran 37180 2 67T 8 1753iET & N718 4 204,

Materialincendios ssa030 71 252 1 69580025 4 124677000 59 1082401767

Material oficina 21 AT2NE 1307 17STERTI0 20 737, 7 7sis2s0 1475 505,

Materialforeteria wesaI4l 330 i3 3 215471819 17 4%, 4 7a3s7soTs

M_sléctio y e 5. 75 30wt 38 95425 3 2665026 204 5651

Materil santario 1 202173 30 S4SiETisB 18 92183620 15 18332300 404 1220867360

Material de campaia 31 780 5 0ME® 2 B/BME 3 40401

les. s 38 785, 5 namin 2 345, 57 arse

Mobiiaro Giverso. 31 9F7EsS 645 TESSSS 19 108543871 4 @3 1028 1197318512

Moores. 5557616 15 532513250 9 249325 3 msmon & 515,

Munici 2 etz 31 24g7soETs 28 2251508628 7 373450 8 5160498303

Paracaidas y M Bucss. 0 0 18 moswer s fosss 9 iEedses 0 ssasesy
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Correlation of contracts and NA data: Corr (s;, GY})
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Main results: consumption-related contracts

(a) Consumption shock: Output (b) Consumption shock: Gov. Spending
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Dynamic responses of macro aggregates

(a) Employment (b) Inventories
(c) Investment (d) Private Consumption




Dynamic responses: prices

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

e Can we generalise the results to other European countries?
Use tender-level TED 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

(a) Output (b) Government Spending

2.04

0.0




Multipliers: EU defence contracts
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Multipliers: EU defence contracts

(a) National (b) Foreign

Quarters Quarters



Robustness

41— Baseline (8 lags)
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The Role of the Public Capital Externality

Figure: Defense procurement shock to GDP.
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e dark blue: 7 = 0.054 (Benchmark)
® light blue: n =0.015



The Role of the Public Capital Depreciation

Figure: Defense procurement shock to GDP.
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e dark blue: 7 = 0.75 (Benchmark)
® light blue: n =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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