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Motivation

Defense spending on the rise

» Pledge by several NATO members (e.g. Germany, Sweden, Netherlands) to raise
core defense spending from 2 to 3.5 ppts of GDP: +75%

» How effective is the spending increase in raising military capabilities?
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Motivation

Defense spending on the rise

» Pledge by several NATO members (e.g. Germany, Sweden, Netherlands) to raise
core defense spending from 2 to 3.5 ppts of GDP: +75%

» How effective is the spending increase in raising military capabilities?

Spending targets frequently specified in nominal terms / share of GDP
» More spending may buy more equipment (= capacity)
» But (relative) price of military goods likely to rise, too (limit: only prices rise)

» Suggestive evidence: arms prices accelerated sharply since 2022
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This Paper: What determines the effectiveness of military
spending?

This paper introduces the concept of the Military Multiplier (MM)
» Measures the effectiveness of military spending (# fiscal multiplier)
» Provides estimates for MM in the U.S. across sample periods

» Multi-sector real business cycle model with 10 & investment networks:
determinants of MM

Main results
» Short-run MM = 0.7 post-Cold War, exceeds unity during Cold War
» Shrinking industrial base of the U.S. economy explains the decline in MM

» Economic strength # military capacity; industry structure is key
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2. Introducing the Military Multiplier

» X, dollars of military spending buys G; of equipment at price P;: X; = P; - G
» Let X denote percentage change in military spending (in units of output):

X= g + p
<~
Equipment Price
Definition (Military multiplier)
MM=¢=1-7
X X
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2. Introducing the Military Multiplier

» X, dollars of military spending buys G; of equipment at price P;: X; = P; -

» Let X denote percentage change in military spending (in units of output):

X= & + p
=~
Equipment Price
Definition (Military multiplier)
MM=¢=1-7
X X
Differs from fiscal multiplier
I AL L LA
X % %

Price response p is a sufficient statistic for MM
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Cumulative Military Multiplier

Cumulative MM (adapting Mountford and Uhlig, 2009)

k
. i=0 Pj
Cumulative MM(k) =1 — %
Zj:o Xj
Key distinction from fiscal multiplier
» Fiscal multiplier: how does private spending respond to government spending?
» Military multiplier: how does the relative price of defense goods respond?

» In one-sector models: p =0 = MM =1 always
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Partial-Equilibrium Perspective

Market for military goods
Ye=€p (supply), yz=—-€'p+g (demand)
Policy specified not in terms of g

» Sets budget increment x = p 4+ g (measured in numéraire good)

» Substituting for g = x — p gives transformed demand curve
ve=—(1+eh)p+x,

with slope — (1 + ¢“) and “nominal” spending shifter x

1. Intro 2. MM 3. Evidence 4. Model 5. Analytical results 6. N-sector model 8. Conclusion
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Supply and demand in the market for military goods

(a) Inelastic private demand
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Supply and demand in the market for military goods

(a) Inelastic private demand (b) Elastic private demand
p/\ S
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Elasticities determine MM

Price response and hence MM fully determined by elasticities

» Higher elasticities on either side = smaller price rise = larger MM

MM = 1—5 - [1+ 1 ]_1

€d+es

1. Intro 2. MM 3. Evidence 4. Model 5. Analytical results 6. N-sector model 8. Conclusion References  8/27



Elasticities determine MM

Price response and hence MM fully determined by elasticities

» Higher elasticities on either side = smaller price rise = larger MM

MM = 1—5 - [1+ 1 ]_1

€d+es

What determines elasticities?
» Over time: reallocation of resources to military sector

» From partial to (dynamic) general equilibrium — multi-sector model
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3. Evidence: Military prices vs. producer prices
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Notes: Implicit price deflator for federal national defense expenditures (BEA NIPA Table 1.1.9) and producer price index (PPI), both normalized to

100 in 1947. Military prices rise more steeply than PPI, especially around major buildups.
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3. Evidence: Price Response to Defense Shocks

Military spending moves defense-sector prices
» Use defense-spending “news” shocks (Ramey, 2016; Ramey and Zubairy, 2018)
» Estimate local projections (Ramey and Shapiro, 1998)
» Cold War period (1947 Q1-1990 Q4) vs. post-Cold War (1991 Q1-2018 Q4)

Price response as sufficient statistic for MM
» Response of defense goods prices and manufacturing PPI
» Manufacturing absorbs bulk of DoD procurement (=~ 40%)
» Compute cumulative MM:

k .
MM(k) =1 — L"k Pesi
Z,‘ Xt+i
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Response to military buildups: defense spending

(a) Post-Cold War (b) Cold War
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Intro

Response to military buildups: defense-goods prices

Notes: Resyonse of real defense- goods prlces (defla
2. MM 3. Evidence

(a) Post-Cold War
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Response to military buildups:

manufacturing prices

(a) Post-Cold War
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Cumulative Military Multiplier

(a) Post-Cold War (b) Cold War
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Takeaway: Price evidence

Post-Cold War
» Defense-goods prices rise strongly (= 0.5%); manufacturing PPI rises ~ 0.2%
» Implies short-run MM =~ 0.7

Cold War
» Defense-goods prices fall - MM > 1
» Consistent with productivity gains during buildups (llzetzki, 2024)

Markups not the driver

» No significant markup response in post-Cold War; mild increase during Cold War
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4. Model

From partial to (dynamic) general equilibrium

> Price elasticities reflect how quickly factors of production can be reallocated
across sectors

Framework: N-sector RBC model (Vom Lehn and Winberry, 2022)
» Input—output linkages & investment network
» One period = one year: labor mobile, capital is the limiting factor

» Costly capital reallocation (immediate) v one-year time-to-build for new capital

» Perfect competition (markups unresponsive, consistent with evidence)
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Model — Household

Representative household maximizes expected lifetime utility

L1+
EoZﬂt [|0g(c )1 e
t=0
subject to the budget constraint C: + Q¢ t41Bty1 = Be + Wil + T
» (. ; is consumption of sector-i good and C; = b ﬁl ch
i=

» L;; labor supplied to sector i and L; = Z Ly i
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Model — Generic sector |

CES production function

€i

—1

N <
Veg = @Ac - |0k + (L= L) + (1= 00 3 wyXi
j=1

with A ; sector-specific productivity, kt,i capital input, L;; labor, X; ; intermediates

Capital accumulation
Kei=(1—-0)Kei+ /\H [
j=1

N N
. 1
Kei= Ke-1,i + Z} Reij =5 ZIQSUR:%U
J: J:

~
reallocation (immediate, costly)
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1

Model — How to expand productive capacity

Capital accumulating firms

N

o0
% 1 o
max Eg g QO,t rt,iKt,i - P;i’t,i - E Pt,,th,ij
t=0 Jj=1

where Pf,-j price of reallocated capital; Qp + is stochastic discount factor

Optimality requires
Ptl,i = EtQt 11 [ft+1,i +(1— 5)P1{+1,i]

25 = |ri+ (L= 0)PL] - (1= eyRy)
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1

Model — Reallocation and market clearing

Sector-pair-specific reallocation flows depend on sectoral prices

o PLP
Y GyPY + 5P

: oL o
Capital reallocated from j to i as long as Pt,

Market clearing

> P

o.
ty’

amount decreasing in ¢j;

N N
Yei=Cei+ Z Xe ji + Z l ji + Gt.i

j=1

Intro 2. MM 3. Evidence 4. Model 5. Analytical results
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5. Elasticities in general equilibrium

Proposition. Under simplifying assumptions, the GE elasticities are:
Demand elasticity: sum of private-use shares in defense output

=3P

feF
Supply elasticity:

N
1—ap 1 13
e~ epr— + Yy —=— 2L
ap =1 1+ ¢Dj fD
factor substitution

capital reallocation

where ¢jp = ¢jpRpj; are marginal reallocation costs

Key insight: supply elasticity depends on size-weighted reallocation costs — “effective
reallocation costs”
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Industry structure and the MM

Leontief case (ep — 0), three sectors:
1 1
S~ Em n &
1+ épm & 1+ éps ¢

(a) Post-Cold War economy (b) Cold-War economy
Services (75%)
Manufacturing (27%) 0
Manufacturing (10%) Services (45%)
émD ¢5D

Defense (4%)
Defense (8%)
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MM determinants: industry share, reallocation cost
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6. Calibration: 64-sector model

Target BEA “use tables” for two time periods

>

vVvYyyvyy

Post-Cold War: 2023 table — 1 defense sector 4+ 63 other sectors

Cold War: 1947 table (43 sectors; missing sectors set to zero)

Consumption shares b;: sectoral shares in personal consumption expenditures
Capital shares «;: ratio of compensation to employees to value added
Primary input shares 6;: ratio of intermediate input to final output

Input-output shares wjj: share of sector j input in total input of /

Investment network (Vom Lehn and Winberry, 2022)

| 2
>
| 2

Map 37 sectors to our 63 non-military sectors (year 2018)
Own-sector investment \;; = 0.35: maintenance & repair (Atalay, 2017)
Defense investment shares from BEA 2023 table
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Reallocation costs

Reducing degrees of freedom (/N2 sector pairs)

» Defense sector can expand only at expense of manufacturing sectors (19
sectors)

» Reallocation from non-manufacturing to defense: prohibitively costly
» Among non-defense sectors: no reallocation

» Heterogeneous ¢p ; for each of 19 manufacturing sectors

Identification
» Target 1-year MM in post-Cold War economy
» Target price responses of each of 19 manufacturing sub-sectors

» Minimize distance between model and data, weighted by inverse variance
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Reallocation costs: results

BEA Code Industry Description Model Data ép,i
327 Nonmetallic minerals 0.2627 0.4218 0.0002
33640T Other transportation equipment 0.2630  0.1996 0.0002
311FT Food, beverage, and tobacco 0.1858  0.5939 0.0056
324 Petroleum and coal products 0.1499  0.1545 0.0176
313TT Textiles and textile products 0.1130 0.1071 0.0247
331 Primary metals 0.1559  0.1586 0.0294
3361MV Motor vehicles and parts 0.1205  0.3715 0.0324
335 Electrical equipment 0.1127  0.1074 0.0363
325 Chemicals 0.0480  0.0579 0.0400
333 Machinery 0.0847  0.1199 1.0895
334 Computer and electronic products 0.0567  0.1053 2.8088
339 Misc. manufacturing -0.0677 -0.2499 19.8606

Notes: Price elasticities of sectoral prices to a defense spending shock (averaged over 5 years). Selected sectors shown.

6. N-sector model
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Decomposition of MM

(a) Post-Cold War economy (b) Cold War economy
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Takeaway: Decomposition

Post-Cold War economy (panel a)
> Reallocation costs are the dominant force driving MM below 1
» [0 and investment networks contribute modestly

» Without reallocation costs — economy behaves like 1-sector model (MM = 1)

Cold War economy (panel b)
» Networks and reallocation costs play a noticeably smaller role
» Larger industrial base = lower effective reallocation costs

> With defense production efficiency gains: model matches MM > 1

Key: same reallocation cost parameters for both calibrations—only sector sizes
differ!
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Intro

Dynamic adjustment in the defense sector
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1

Takeaway: Defense sector dynamics

Intro

Real purchases rise less than spending (in output units) because relative price rises

Without reallocation costs: prices don't increase, purchases = spending
one-for-one

Private consumption of defense goods is crowded out in all scenarios except no
reallocation costs

Capital returns in defense sector increase = drives reallocation dynamics

Capital stock initially drawn down, offset by prolonged reallocation flows

2. MM 3. Evidence 4. Model 5. Analytical results 6. N-sector model 8. Conclusion References  30/27



MM and buildup persistence

Defense spending ” MM
' == Baseline
1.31 = = Transitory, p, = 0.15
1.2
1.14
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0.7
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Takeaway: Persistence

> More persistent spending lowers the impact MM but raises the cumulative MM

» Mechanism: persistent buildup signals sustained demand =- sharper initial price
response

» Over time: higher investment expands capacity, making spending more efficient

P> Policy implication: credible long-term commitment improves cumulative
effectiveness
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8. Conclusion

Military Multiplier
» Concept: % increase in military equipment from additional unit of output
» Evidence: MM > 1 during Cold War, ~ 0.7 post-Cold War

» Mechanism: reduced industrial base raises effective reallocation costs

1. Intro 2. MM 3. Evidence 4. Model 5. Analytical results 6. N-sector model 8. Conclusion References 33/27



8. Conclusion

Military Multiplier
» Concept: % increase in military equipment from additional unit of output
» Evidence: MM > 1 during Cold War, ~ 0.7 post-Cold War

» Mechanism: reduced industrial base raises effective reallocation costs

Implications
» Economic strength # military capacity; industry structure is key
» Credible long-term commitments improve cumulative effectiveness

» Multi-country extension: coordinated procurement within EU
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Real weapon price response to military shock

(a) Manufacturing prices (b) Weapons prices
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Response of manufacturing and weapon prices to the military buildup shock in the post-Cold War
period
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