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B Theoretical framework

B.1 Optimal trade policy

Proposition B.1. The trade taxes for countryi € {H, F'} in the Nash equilibrium satisfy

=1, ke{HF}, (1)
oo L () s, s, -
T .

where elasticity E:ff = dlog E_;;/dlog %, is the import demand elasticity.

The proof of the proposition is given in the Appendix of the main text. These formulas
have multiple interpretations that nest the cases of other trade instruments. First, export
taxes can be viewed as export-control checks in which goods continue their route but the
customs costs are transferred to households. The theory also nests the case of deterministic
screening where military and civilian varieties receive separate taxes. Second, export taxes
can be implemented through licensing that fixes the quantity of the exported good; quotas
can be reinterpreted as a revenue loss that drives the 7 terms to zero or to a fraction of their
tax values. Export wedges can also be interpreted as randomly disallowing and destroying
exports of 1/7 varieties from a continuum crossing the border. Third, the problem of a
company exporting dual-use goods abroad is equivalent to the problem of the government
setting export policy, to the extent that the government compels the company to internalize
the externality.

The final case to consider is that of discrete bans, which impose infinite rather than
finite taxes. As a reminder, the optimal welfare can be expressed as

(PiC)l—m + (P—Ci)l_nii + 6C7M1—C1 (P)ZM/PiV{)l_CZ .

ni—1 n-i —1 - G—1

Wi=w;L; + (3)

Assuming for simplicity a global economy with a CES nested structure with elasticity o, the
welfare changes are

1

! i’
U Oy e, AuM =g | S Yl | @
S LT sMe 0 |
so that the key sufficient statistic for trade-offs is now
L ey = G [0 G -
o—1 " o lo—1CY |’
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which contains largely the same terms as before. Baqaee et al. (2023) provide more sophis-
ticated accounting for the disappearance of varieties in the network context. In contrast,
we stress-test that sufficient statistic in our empirical section and find that our baseline
measure delivers better performance.

We now proceed to the case of a sequential game in which trade policy is chosen before
defense spending. Such a game presents a reduced-form way of modeling dynamics if one
believes that trade policy choices made today can affect military build-up tomorrow (e.g.
through resource stockpiling, military investment, or delays in observing foreign military
strategies).

Proposition B.2 (Sequential game). Consider the game in which governments set trade poli-
cies (PﬁH), PiF)) first and defense spending (P](V?), P](Vf)) second. The trade taxes for country
i € {H, F'} in the subgame perfect Nash equilibrium are characterized by
T~ 1 T2+ G (M /M) S,
-l T : (5)
T En—1

-, 7’1,,’1/

7'1-'2/( -1 _7;?4 +(1- Qﬂ)S%
M -1
where T~ and T are the usual terms-of-trade components featuring revenue spillovers fol-
lowing trade diversion, and (; _; = (_;/((; + (—; — (;C—;) is the conflict elasticity. The terms-
of-trade components can be expanded as

ke {H, F}, (5)

M
7t —1 ,
T =14 (B /mM)™! Z li_—MEikgl—k;,i’ (5)
ke{H.F}
1 N ! —ii
Ti' = By % By o Eay” |- (5)

“iiT i ik
Proof. The welfare function is given by

C; . M;
m—1 G-1

Wi =wL; + R; + (6)

We express the welfare change following small changes in trade taxes, using
dlog C; = (1 — n;)dlog PE, (7)

dlog M; = (1 — ;)¢ —i(dlog PM — dlog PM), (8)

we rewrite the welfare change as

dW; = dR; + Mi(;,—idlog PY] — Cidlog P{’ — M;(;,—idlog P (9)
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The price changes are the same; however, the revenue changes are different.

The revenue changes are

E_; (%, — 1)E_;;
dR; = ——=—dlog 7%, ~dlog E_;; 10
Tf;lzTi(z K o8 Til’l " Ti\/li,i :Yi,i o8 7 ( )
Eig M (TQA — 1) Ej
+ Z v dlog 7" + —F— dlog Ej. (11)
i Tik
ke{H,F}
We express changes in procurement as
dlogE_;; = S:ii”fdlog T+ Z £V dlog T\, (12)
keK
dlog By, = €% dlog ™%, + > &lfdlog ;" (13)
lek
where
51; Sg@z gzz(l _g ) S%z ]—V[zz( _g—i)é-—i,ia (14)
gi?cl = S—z a2k ( C—i)(—i,ia (15)
Eikz% - S 711( - CZ)g’L —1) (16)
gz' Szkszl( 51) + 5 ik Szl ( Cz)Cz —i* (17)
The changes in revenues can be thus recast as
—iyi iYii_l —ii E_;; T —1 )
ARi= o D4 R ) o Bafl o dlog T (%)
—1i,8 ) —1,0 ke{H,F} ik
T — 1 i 7' — i(m_lE—z',z' —ii
+ > {Ek + ’“TM Ex(Ef —1)+ Y IT Ey &l T } dlog T
ke{H,F} ik 1k il —is iy
Collecting revenue changes and price changes into welfare changes yields
—1,0 Ti(z K — —1,%
dWZ = 7__/\/‘[7‘ X (8—1 i + Z . —z )i + M; S—z zCZ —1i leg T—z i
—i, —i,0 71 K ke{H,F} zk
(19)
zl il —z . Efz i o—iy8 M
+ Z Ew(&f — 1) + Z Eilgik: +—= S+ Misi (1= G o) ¢ dlog 7,
ke{H,F} £k il —i,8 —z K

The best response is characterized by the matrix equation

T:Yiyi— E_;; (g—i,i _ 1) E g” g’b —1
T:\’i ; Ti\;li —i, 1w —4q Z —iC 4
M 1 E_ii o—iyi i,—1
M = ™ i zz(&f —1) Ei i€

7 72 [ . .

M 1 ,“ —i,i i i,—1

b & Eq& . Eii(ES — 1)

71'7,

Z (1 +Ti\fZQ vy ,H)
( Cz z)
Z, 1(1 - Cz,—l) i,—1
(20)



Another way to write the optimal taxes is

=1 TR+ TG (M /M) S

i _ 51,2 ) 91
T g1 ’ (21)

M M (1= ¢ ;)SM
Tsz :_7214 +(ik Gi,—i) ik (22)

Tik Eir — 1
where
T, =1+ (E_i/m)™ > R)E, (23)
ke{H,F}

T = E'RY,,; o+ B RYEL (24)
L]

In that toy extension, in addition to correcting the Marshallian externality, trade inter-
ventions now have an additional strategic dimension. Export taxes and domestic subsidies
act as deterrents, tilting the price ratio to affect the second stage of the game. The welfare
outcome in the first stage is now characterized by

dW; = dR; + M;¢;_idlog PM — Cidlog PE — M;¢;,_idlog PM. (25)

The degree of the strategic force is characterized by the conflict elasticity (; _;, which reflects
how sensitive foreign military spending is to the military price ratio. Under ¢, _; = 1, when
the nominal military spending is not sensitive to the price ratio, Propositions B.1 and B.2
yield the same formulas.

Under ¢; —; > 1, when nominal military spending decreases as the price ratio moves
unfavorably, strategic incentives both amplify export taxes and generate domestic subsi-
dies.! Another way to interpret this is to recognize that the strategic force modifies the
macro shifter (M;/M_;) from Proposition B.1, while keeping the sectoral shifters S in-
tact.? Proposition B.2 thus demonstrates how dynamic incentives can make a case for trade
policy as a strategic deterrent.

B.2 Military centrality in production networks

Before characterizing the optimal trade policy, we introduce some network definitions.
We begin with standard definitions of the Leontief and inverse Leontief matrices and present

'Under ¢; —; < 1, the foreign government decreases its military spending when the military price ratio
becomes more favorable to it. For the home government, taxing home military goods becomes the optimal
policy, as it both raises domestic revenues and deters foreign military spending.

2It also modifies terms-of-trade components. This occurs because trade policy now affects final demand,
which means that taxes make import demand elasticities, which previously were zero, non-zero. (For exam-
ple, import taxes in a country now affect export flows.)
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some helpful facts about them. Then, we introduce the concepts of pull weights and a dis-
tortion matrix. We use these concepts to introduce military centrality, which is the main
focus of our analysis.

Definition 1 (Leontief matrices). The cost-based Leontief matrixis 2 = (€),). The revenue-
based Leontief matrix is Q = (Q), QU = Qu /(75 7).

Definition 2 (Inverse Leontief matrices). The inverse cost-based Leontief matrix ¥ = (Uy;)
and the inverse revenue-based Leontief matrix ¥ = (U;,) are defined as

T=1-Q)!, ¥=1-Q) (26)

The following two facts about Leontief matrices will be helpful for subsequent defini-
tions. First, all the elements of the inverse Leontief matrices ¥, U 1, are non-negative, since
v = ZZOZO Qr, U = ZZO:O Q" Second, one can rewrite the market clearing condition for
goods as

Xx=9 Y E. (27)
1€{H,F}
One can see it by multiplying both sides of equation (?2) by p, and recasting those in the
matrix form: .
Xe=Y uXi+ > By X=X+ Y E. (28)
=1 i€{H,F} i€{H,F}

These facts will be helpful for the next two definitions.

Definition 3 (Final demand weights). Final demand weights for firm £ from expenditures
of country ;7 on firm [/’s output are

G — BV

W) = (29)

Intuitively, wg) is a network-adjusted sales share that goes to country j through final

demand for firm I's goods; >, w,g) is the overall sales share to country j, and >y

Y ek w,ij ) — 1 represents the total sales share, which must sum to 1. This can be verified by
observing that

K
X, = Z ZEjl\ijlk = Z Zwl(q]l)zl (30)

Je{HF} =1 je{H,F} leK
Definition 4 (Distortion matrix). Distortion matrix 8% = (617 is defined as

] Ti1 Wi
(5,(6]1) = J\ij . T = ijTjj}/l. (31)
1k




The distortion matrix equals the matrix of ones when there are no taxes. In the economy
with non-negative taxes, distortions are all greater than or equal to 1. In the economy with
non-negative subsidies, distortions are all less than or equal to 1. These two statements can
be verified by showing that

-0 =9(Q-Q)0. (32)
After introducing these definitions, we proceed with our concepts of firm-level centrality.

Definition 5 (Centrality). We define distortion centrality, consumption centrality, and mil-
itary centrality of firm k for country j as

ch=> wis, (33)
lek;
c
C _ $ixCi
M
s M,
E w oM = Tkt (35)
gl ) ik C Mar
o 55.Ci + s M;

Intuitively, w,jl) stands for the network adjustment, and o ,(fl ) for the taxation adjustment.

An alternative interpretation of these definitions is that nodes with some final sales to coun-
try j have a military sales share characteristic S such that S}/ 4 S = 1. The pull weights
w and the distortion matrix § amplify these characteristics:

D _ j j M _ j QM c _ j Q€
cP= (W @ 5(1))17 cY = (WY ® 5(3))Sj , S = (WY ® 5(]))Sj ) (36)

One can see that the sum of consumption and military centralities yield distortion central-
ity:

CS, +Ci =cCh. (37)
In an economy with no taxes, distortion centrality equals a network-adjusted sales share
to a given country, ) ;- w,g{) < 1. In a closed economy with no taxes, distortion centrality
equals 1. The following lemma provides a more intuitive way to express these centrality

measures.

Lemma 1 (Centrality equivalence). Centrality can be restated as

o [‘I"SM]jk{\{j R — [‘I"SC]jk(;g' | (38)
[@'sM] M + [®'s€)31.C; [@'sM] M + [¥'sC)1C;
Proof.
C]k _ Z E;l(\lflk S]z [\II’SM}jk{\{j . . (39)
[k [B'SM]j M; + [8'5C) 1
As such, in an economy with no taxes, ¥ = ¥ = Cii €0,1]. O
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Another property of this centrality measure is rank invariance in a constant-returns-to-
scale economy conditional on factor prices and trade taxes. Regardless of how one scales
final agents’ incomes, the relative rankings of firms remain the same. This property is help-
ful for empirical analysis.

Lemma 2 (Rank invariance). Consider two economies A’', A" with identical factor prices
and no taxation but different values of final demand M and C (e.g., driven by external en-
dowments). Then, for any two industries k and [,

CM/>C;\Z4'I PN CMI/>CM//

Proof. The rankings of centrality are the same as the rankings of military specialization:
1 1

GG E @ SO © 1+ (WS s 0
The latter inequality can be recast as
[(W'sCl, _ [P'sC
M, < M) (41)

The terms here depend only on the network structure but not on the final demand M and
C. Hence, centrality rankings are invariant to the scale of final demand as long as factor
prices are kept constant. 0

After having defined and explored our centrality concepts, we can proceed with the
proposition for the optimal network taxes. (Details of the proof are relegated to Supple-
mentary Appendix A.3.)

Proposition B.3. The trade taxes for countryi € {H, '} and firm k € K, in the Nash equi-
librium satisfy

centrality trade-off
ToT -\

7 M N

X T—zk+7f?k [( )C—zk C }
T ik — 1 o ’ M_; (42)
T £ —1 ’

centrality trade-off
7 M Y
vy T () et

i Ek—1 '

. i k’ .
where T, and T;" are terms-of-trade components, £ and £~} are import demand elas-

ticities. These terms-of-trade components can be expanded as

-1

F_, T — _ .

X _ 17]{; Zl —”Ll Zl il

7_i7k = ]_ + TM E —X M —3, lg ik + g : ilg_Lk ) (44)
—i,k 1ek;\{k} 72[ 7Zl lek Zl
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(Ti('l_l)Ffil —il M1 .
TM = F-_l 2 r e~ il sz ;l 4
ik ik E , Ti(~ Ti\/; Szk: + E : M lgzk ) ( 5)
ek, il —1,l lek\{k} il

where F}y, is the total cross-border flow from firm k to country j.

Proof. Following a small change in trade taxes, we rewrite the change in welfare as
dW; = dR; — Cidlog P — M;(dlog PM — dlog PM). (46)

There is a set of K firms in the global economy spanning two countries. There are C;
firms in the home economy and X _; firms in the foreign economy.

The changes in firm prices are
dlogp, = Z Z U Qud log Tiik + Z Z Uy Qi d log 737 (47)
keK; k'eK_; k' €K kek;

The changes in aggregators’ prices are

dlog PC = Z Z Z s W Qg | dlog Tfi,k"‘Z

Sgc/ + Z Z qujlekk/] leg Ti/,:/[

kek; | lek kek_; Kek leK kek;
) (48)
dlog P =" 1) N sh Q| dlog 7, > sh 4+ Y Y i Wy Qe | dlog !
ke | leK kek—; ke leK kek;
_ (49)
leg Pi\/{ = Z SJLJZ-JC + Z Z S%J\I’lk/Qk/k leg T:Yi’kﬁ—z Z Z SA/IM\I/”CQMC/] leg Tl-j];//l
keki | leK kek_; ek Llek kek;
(50)
The changes in revenues are
F—i,kz X (Tiyi,k - 1)F—i,k
dR; = M dlog 7=\ + Z vy g dlog F_;
kek, —uLk'—ik kek; —i,k =ik
Fi (Tt = 1) Fy,
+ Z delog i + Z T ardlog Fi, (51)
ke ik kek ik

where F;, denotes the aggregate flow from firm £ into country 7 and is characterized by the
elasticity of demand Egllfl = dlog Fjjy /d1og T, .

The elasticities can be further decomposed. One can write

P = W Qi X
dlog X; = Z Z ledlog Ej — Z Z leogﬂik (52)
k'eK je{H,F} ke, Kek_;

U X
—E E %dlogTﬁ. (53)
K ek kek; !
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We express E/f' = dlog F;i./dlog 7, as

Bl = S5.(1—m) ll{j = o}so + Z Z S W (54)
kek 1€k,
+1{j =S = G) |1 = o}shp + D> shi Uy | dlog
kek 1K,
Then we express é’gl’f/ = dlog Fjiy /dlog T, as

Uy Ej Uy X,

ik kL5 5401 k3 L A
gol/ — E‘;l/ + Z Skk’ Z Z ggl/ Z T . (55)

keK; j'e{H,F} leK lek, k

The changes in revenues can thus be recast as

F—Z (Tic,; —1)F77;’l — TZM_l i
= s ey s A e Lot 0

kek; T kT ik lekC; T—Ll —i,l lek T
M
zk:’ (szl DF_iy —il o —1
+Z Z FY I Y +Z o Faliy ¢ dlog il
k'ek Tkt lex, il ex
or
F_ip (T:sz —DF ik —ik
dRi=) 5+ (€= 1) (57)
ke, \ T-ik TikT—ik
—1F_ M _ ,
2 : —zl 4l a—il 2 :Tl l X
-+ X g—i,k + L TM Elgl—i,k dlog Tf’i,k
lekK\{k} z,l T ek il
M
T: — 1 /
k' ik
+> {Fm + = Fw (& — 1)+
k€K Tik!
X M
(%, — D) F_iy M _ ,
—1,l (2 Til il M
+ Z TM TX. gzk’ Z - Eleik’ leg Tik!
€K, —i,0 " —1,l lEK\{k} 3l
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Collecting revenue changes and price changes into welfare changes yields

- =D F .
zk zk: % —1,
Wi = Z{ Mot (€ )

kek T —zk —zk:

- 1)F , M _q .
—” bl ol Til il
+ Z g—i,k + Z M Elg_i,k

T T:
1eK;\{k} —7,,l —i,l lek il

—Ci D)0 s Q| = M | D> s W

lek k'ek_; lek k'ek_;

+M; | Y+ Z Z SM W Qg | o dlog 77

lek kek_
M
T' A 1 /
+ E )+ ik z , gzk +
> {+ Bt -
kel
A l)F_ l M
7,l %, il
+ Z 7' gzk‘/ Z T llgzk/
1€K; *Zl =l lex\{ky 4
|Gy \plkgkk,] Y
lek kek; lek kek;
+MZ Z Z SJX[Z-J\I’”CQMC/ }dlog 7'272//1
LIEK keK;

12
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One can take the first term in isolation for a given k£ and rewrite it as

-1

F iy T:Yi,k -1 F_i —i,l

i i e VS VR S s > R ETL+Y R, | (59)
—ik —i.k —i,k lek\{k} lex

b ( M; ) E_i S%,kM—z Z Z X Qg S ”M_Z E_ z7lq~llk’ o

M_; Foirn E_ip e Foin E_i Xy Uy

S Xk:’Qk’k Ei Uy Vi
Xe U

lek ek, bk
X
Foip |75 —1 ik
_ 0 0 1 X
- M X (g—i,k - 1) + 7:i,k
T ik T ik

Mi % 7
+ 7 (M > SERSYr+ Z Sk Z S—zlwlk’ )Blk/ !

k'ek_; lek

- fzk E Slc’kE : lk/ lk/

ek, lek
Fop ) 7% — M; B oo
= —nm X (5—m 1)+ 75, + 720 SZikSZin T Z Sl
ik T ik M-;

k'eK_;

Tl k Z Sk’kczk’
kK —
Analogously, the second term can be rewritten as
! — :
J (5;,5,—1)+7;M+<M )Zs M= Sh— > ShCR (60)
T ~/ kek keK;

That makes optimal taxes

X M M, E oM O M O oD
™, =1 i e e {(M,i) [S—i,ks—i,k + D wek, Sk’kc—i,kz’] =D kK., Sk’kcz'k’}

TN 5:;:,]: -1 ’
(61)
T —1_ T {( ) > kex, Skl [ i+ D kex, Skk’oig}}
M gzk’ _ (62)

Tik! ik’

Without loss of generality, assume that for the taxed nodes there is only one connecting
node in a given country that takes all the sales and also has no final demand from the aggre-
gator. For instance, for an exporting firm k in country ¢ that would be an importing mirror
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node in country —: with no final demand from aggregators in country —:. This would sim-
plify the tax formulas to

X 1 The+ Tﬁ\/li,k [(%) CYx— CZ’JJ

= . , (63)
Tk £ —1

M M; M D
M1 B T+ [(E) Chin— Czk]
= G

which is exactly the proposition formula. [

(64)

Proposition B.3 subsumes Proposition B.1. There are two main changes in the tax for-
mulas compared to Proposition B.1. First, the final sales share S* is replaced by the mili-
tary centrality C*. In the horizontal case, one can verify that the military centrality equals
the sales share exactly. Second, there is the addition of a new distortion centrality term
CP. This term captures the impact of roundabout imports. In the horizontal case with no
roundabout component, distortion centrality equals zero, as exported goods never return
as re-imports into the domestic economy.
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C Empirical measurement

C.1 EU dual-use list

On dual-use list, % On dual-use list, % On dual-use list, %

R*>=0.36 O  80% R*=0.61 O % R%>=0.83 o

40% 60%

40%

40%

20%
20%

0% 25% 50% 75% 100% 0% 25% 50% 75% 100% 0% 25% 51\(/}% 75% 100%
sM cM cM/o

Figure OA.C.1: Robustness: Includes military subcontracts

On dual-use list, % On dual-use list, % On dual-use list, %
R*=0.54 o R*=0.56 8 R®=0.61 o
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O o
O
250, o 250 25%
o oo
S
0% éw ®°® 0% 0%
0% 25% 50% 75% 100% 0% 25% 50% 75% 100% 0% 25% 5M0% 75% 100%
sM cM C"/o

Figure OA.C.2: Robustness: Weighted by trade flows
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On dual-use list, % On dual-use list, % On dual-use list, %
R*=0.29 @ R*=0.46 0© R*=0.54 @
60% o o o

60%

40% 50%
40%
S0% 25%
20%
0%
0% 0%
0% 25% 50% 75% 100% 0% 25% 50% 75% 100% 0% 25% 51\(4)% 75% 100%
gl c¥ C"/o
Figure OA.C.3: Robustness: 4-digit level
On dual-use list, % On dual-use list, % On dual-use list, %
2L O 2L O 2L (@)
60% R“=0.33 o R“=0.35 . R°=0.43
O 0
60% e)
(@)
40%
40% e
20%
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O 10%
PO o
&5
0% 00 @ 0%
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g™ g'gM (1+c™)/o

Figure OA.C.4: Alternative measures

16



On dual-use list, % On dual-use list, % On dual-use list, %

R*=0.35 o} R?=0.59 O 509 R*=0.69 o
40% 00% 40%
40% 30%
20%
20%
20%
10%
0% 25% 50% 75% 100% 0% 25% 50% 75% 100% 0% 25% 50% 75% 100%
sM cM c/o

Figure OA.C.5: Robustness: Soderbery (2015) based on Broda and Weinstein (2006)

On dual-use list, % On dual-use list, % On dual-use list, %
R?=0.35 o R?=0.59 o R*>=0.72 o
50%
60%
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20% 20%
20%
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gM cM C"/o

Figure OA.C.6: Robustness: Fontagné et al. (2022) elasticities
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C.2 The U.S. Export NTMs after 2022, figures

US export NTMs after 2022, % g()s:yexport NTMs after 2022, % US export NTMs after 2022, %
60% 0

20 2 2
R“=0.28 o O R°=0.41 @) 60% R“=0.78 @]
60%
40%
40%
40%
20%
20% 20%
0% 0%
0% 25% 50]\70 75% 100% 0% 25% 50;;0 75% 100% 0% 25% 50% 75% 100%

S C cM/o

Figure OA.C.7: Robustness: Includes military subcontracts

US export NTMs after 2022, % US export NTMs after 2022, % US export NTMs after 2022, %
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Figure OA.C.8: Robustness: Weighted by trade flows
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Figure OA.C.9: Robustness: 4-digit codes
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Figure OA.C.10: Robustness: Alternative measures
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Figure OA.C.11: Robustness: Soderbery (2015) based on Broda and Weinstein (2006)
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Figure OA.C.12: Robustness: Fontagné et al. (2022) elasticities
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C.3 The U.S. NTMs after 2022, tables

Dependent Variable: Had a US export NTM after 2022
Model: 1) @) ®3) (4) (5) (6) (™)
Variables
Sy 0.5773** 0.0783
(0.0926) (0.0915)
CitJo 2.589%**  2.443**  2.179"*  2.166"* 1.947* 0.7805*

(0.3339) (0.3825) (0.3200) (0.3249) (0.2984) (0.3037)

Fixed-effects

Polynomial S}, Yes

Piecewise S} Yes Yes Yes
Goods controls (trade, sales, ...) Yes Yes
HS 2-digit Yes
Fit statistics

Observations 5,135 5,135 5,135 5,135 5,135 5,134 5,134
R? 0.01597  0.03529 0.03547 0.05602 0.06666 0.16382 0.38737
Within R? 0.05602 0.02950 0.03845 0.01941

Heteroskedasticity-robust standard-errors in parentheses
Signif. Codes: ***: 0.001, **: 0.01, *: 0.05

Table OA.C.1: The U.S. NTMs after 2022: Military sales share versus military use

Dependent Variable: Had a US export NTM after 2022
Model: (1) ) ®3) (4) (5) (6) ™ (8)
Variables
Cdt/o 1.520%*  2.109*** 1.938*** 1.993***
(0.2960) (0.3018) (0.2919) (0.2748)
rank Cs /o 0.2908***  0.3275*** 0.2674™* 0.2859**

(0.0208)  (0.0231)  (0.0210)  (0.0256)

Fixed-effects

Polynomial s Yes Yes

Polynomial ¥'s{% Yes Yes

Polynomial rank s Yes Yes

Polynomial rank ¥'s% Yes Yes
Fit statistics

Observations 5,135 5,135 5,135 5,135 5,135 5,135 5,135 5,135
R? 0.05141 0.04688 0.07284 0.06029 0.07901 0.06444  0.08586  0.06546
Within R? 0.05141 0.04688 0.07284 0.06029 0.07901 0.06444  0.08586  0.06546

Heteroskedasticity-robust standard-errors in parentheses
Signif. Codes: ***: 0.001, **: 0.01, *: 0.05

Table OA.C.2: The U.S. NTMs after 2022: Military use and rank of military use
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D Calibration

D.1 Proof of Proposition 4

The welfare is
Wi =Ui({¢;}, {m;}) (65)
subject to C; = w; L; + R; + D; — M,.

Following a small change in trade taxes, we rewrite the change in welfare as

dW = Z Uz’c ijj + Uim’jdm]’ (66)
ZC L C M
= Z de + Uic,j lé —=1 dlog w; — Uic,jp—]cdlog ch — Ujpp.j—=r-dlog PM

m,Jj DM
J J P

Following a tax intervention, the changes in firm prices are

dlogp, = Z Z Uy Qprid log T:";’k + Z Z Uy Qe d log 7371 (67)
kel k'ek_; ke kek;
+ Z Z \Ijlk/Qﬁlj/dlog w]‘/
ke j’

The changes in aggregators’ A € {C, M } prices are

leg sz = Z Séi,k + Z Z Séil‘ylk/Qk/k leg T:Yi,k (68)
k:EICi leK k/EK,i
+ Z [Z Z Séil\ylkgkk’ leg Ti';;//l + Z Z Séilqjlklﬁéj/dlog w
k'ek Liek kek; K'eK 1j’
dlog PiA = Z Z Z Sﬁ\ylk/Qk/k leg T:Yi’k (69)

keK; lek K'ek_;

) (s DY sV

kel ek kek;

dlog ! + Z Zszlqjlk/Qk’ «dlogwj
k'eK L'

The changes in revenues are

Fi = 1)F



(T2 = D F e — DF i
dR_; = : Ydlog F_; Fllog F i, (71
keZK = og H%; uﬂi‘fk ogFin,  (71)

where Fj; denotes the aggregate flow from firm % into country ¢ and is characterized by the
macro-elasticity of demand ggﬁ’ = dlog Fjiy /dlog 7.

The changes in home revenues can thus be recast as

Foap (5 —DFk,
dRi =} { s e e CIVE) (72)
ke, \ ik TikT—ik
- 1)F; ‘ M _q .
—zl il —i,l Tz i
+ Z El+D S Fal g dlog T (73)
ey T iex T
Tzré\c/’l -1 ik’
+ > 4 Fae o R (G — D+
ke Tik!
- OF. . 1 .
—Zl 1, —1 i
+ Z M TX 8ik,’l + Z - Filgili;’ dlog 7—1’/’://( (74)
lek; _Zl —i,l lek\{k} il

We rewrite the welfare change as

income term Foik
M

M
—i,k

dZ;

e ™~

Uici - Uici - ic, ic
[Pé] dW; = dR; + [P.é] <Z[ J]dR +Z [—]} ijjdlogwj> (75)

: j#i b

ic,i Uic, j C Uic,i - Uim7 j M
_Z{ {PC]]C’jdlong _Z[PC} {PMJ]deIOgPJ
J ¢ J

J
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Collecting terms yields

F—z' k B Uzcz' -
: ’ dW, = dZ;+
Ti\/li,k [ Pic ]
X - X
- F_; F 75, —1 .
i,k —i.k i,k 4,1 il —1,l
Z {1 + Y (Ex — 1)+ M Z M X E ik
keK; —1, —i,k lEK:z\{kI} —i,l —i,l

M Uini - UiC»j SE SC SQ CC
ik pC pC kRl T Z kG
j 7

kKeK_;

M Uic,z' - Uim,j X

—T ik PC M + Z Sk"k k! legT—i,k’
J v J kek_;

3 {Ré»]_l[ ]O]ZZC 52, [wJ’L’ ]dlogwj
{ } [P ]ZZC Sk"[wjlljk}dlogw]

J 5!
Define factor centrality by

A _Z A Q0
k

to obtain the formula listed in the proposition

D.2 Alliances

(76)

(77)

We consider the case of alliances in partial equilibrium with heterogeneous cost of mil-
itary across countries. We abstract from general equilibrium considerations in this section

alliances, however, are derived in full generality.

We define effective military good by ( that depends on a vector of militaries m via func-

tion M with an alliance jacobian A.
¢ = M(m), ;)Ti =A
that
% (¢:/€) B — PMm; — max,
The resulting first-order condition is
%;w@ _ L; ;%Q] o 9 e dlosl i

dé; Yo mG dlogl Y Vil
24
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We define the aggregator ( that determines the final share of the military prize impicitly, so



Ifone plugsin¢ = H > « 71:Ck and takes a derivative with respect to (;, one obtains

,GiHY; JHY G — GHYG
Z Vi T ~2 =0
= ¢ ¢

That means that all indices of such type sum to a constant. The question is to find  that

makes it sum to 1. We redefine § = yo # and { = ¢ /H. Then the identity would continue
to hold. Hence, we can normalize H = 1.

-1 _
Define g; = [Zj aiﬂg] v G =22, 95 P =3".(9;/9)P}". Then the FOCs are:
i = Gi/(9:6) _ PM
' ¢ g
' / MC
%G = CYi {%’aii - b 31
Summing over ¢ yields

1= g — gz‘Png

B
522]-7}@3'193' <::@—15

That gives us the optimal military capacity

_ G-1PM\NG-1, ¢ (, G-1PM

To back out optimal military good purchases, note that

m = M~ (¢)

Some helpful derivatives for future work are:

o _
o¢ . G-1 956
anM ngPMQ g_M
d(¢i/<) — G0 G-1 pM _ 9,¢ g:PM
A ST T
a(¢/C)  G—1PY—(g;/g)PV 9¢ . 9:C g9; P
opM — %

: g pu’ B8 gpPM B

PMY - el [ g€ giPiMC_g]
et | oot ) - () [ - 2

g ¢
oG _ [ 9, aC uPM] - ,—{_ gjé]_[gjé] 9P Gl 9
oPM [ EIr =T R AN =l = I i R




D.3 Jacobian calculation

The goods market clearing can be written as

X = \ill(SC(WL +R+D—-M) +sMM) (78)
Note that . Ny »
. T — 18y, Tij — Lo
Ri = Z 7_/\:, TMXk+ZTQk’_ij7 (79)
kek_; ki ki kek k,—j

which can be recast in matrix form as R = ARX. After accounting for revenue amplifica-
tion, the goods market clearing condition can be recast as

X = AXF (sC(WwL+D — M) +sMM), AX = (I— ¥'sCAR) . (80)
The factor market clearing is
wL = QV'X. (81)
Plugging in an expression for X yields
AYWL = QVAXF (sO(D — M) + sMM), AL =1- QVAXT'sC. (82)

Solving for that equation allows us to solve for factor prices.
To find a wage jacobian, we now consider an equation that results from small policy

changes:

(dAY)WL + A¥wLdlog w = dQY AX¥ (s (=D — M) + sMM) (83)
+ QY(dAX)E (sC(—D — M) + sMM)
+ QYAX (%) (sC(~D — M) + sMM)

+ QY AXE d(sC(-D — M) + sMM)
One can further expand changes in each matrix:

~/
Y

d¥ = —F'(aY) T dAX = AXd(W'sCAR)AX, (84)

Expressing the primitive d€2 as a function of d log w and d log P for taxes and military changes
allows to recast the expression as

Adlogw = dlogP, (85)

which allows us to recover a relevant jacobian.
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D.4 Stockpiling

The utility contest function is

i\1C m =C Q,;4;C g(ml)
Ulterbi k) = 20w A s Sy @9

Taking the first-order condition with two players yields

i g'(ma)(g(ma) +32;.9(my)) — glmi)g'(ms) 1

= 87
pM (g(mi) + Zj;éi (my))? Pic (&7
> () (L —w) _ 1
gim;) v\l — v
, EE— 88
Wotm) P FC (%)
The derivative with respect to m; is
g'(m;) viv;
B (89)
g(m;) PM

Ifg(m;) = m], theng'/g = ym; . If there is a stockpile of goods m; and g(m;) = (mg; +
m;)7, then ¢’ /g = v(mg; +m;)~'. We introduce ¢’ /g = vxsm; ', where r; = m; /(mo; +m;)
is the ratio of military goods to the total goods, including the stockpile. Note that in this
case

(m()i + 7712')'y K—'ym'y

Vv, = = . 90
(mo; +mu)Y + (mo—i +m—)” K, "m] +rk_Jm’, (90)

For the purpose of v estimation we assume that x; = «_;, simplifying the expression to

m
ST T o1
From that,
_lyl(l 2} 1 - m;
sy s = o, k= ———, 92
B S ey (92)

naturally follows. The estimating equation can be rewritten as

log m; = log[vi(1 — ;)] (93)

D.5 Weights

General equilibrium conflict weight equals:

7,C'L i,cC PC 1 Qi PjC
+ § j PCJC‘jMJA _,C + § j _PéOjM
ﬁi B Ui '/5' Z /5 - g'(my) vy (1 1/) Z ViV pM (94)
'L,I'::;J i J zmj ’LM jM g(mz) 7 7 + : P’i]\/}M jM
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D.6 Production data for China

S@rch, Detection, Navigation, Guidance, Aeronautical, and Nautical System and Instrument Mfg

Semiconductor a;d Related Device Mfg

Iron and Steel Mills and Ferroalloy Mfg

Fluid Power Valve and Hose Fitting Mfg

Aircraft Mfg -

Radio and Television Broadcasting and Wireless Communicatiops‘E/quipment Mfg

2 -
Other Electronic ComponeNfgrrous l\}etal (except Aluminum) Smelting and Refining L7
rinted Circuit Assembly (Electronic Assembly) Mfg —T ight Truck and Utility Vehicle Mfg

Aluminum Sheet, Plate, and B§ll ®tfger Miscellaneous Fabricated Metal Product Mfg/
Cormnercial Printing (except Screen and Books)

All Other Metal Ore Mining are Printed Circuit Board Mfg
et mampang
Tr g%@g}/if\éa ve and Pipe Fitting M . . .7
o/ ( /(Eap%mtégr, Resistor, Colil, Tra/n/sfdrmer, and Other InductorMfg Petroleum Refineries

Om%‘mm%ﬁgomer C/omfnunications Equipment M[{ﬁ Other\Basic Organic Chemical Mfg

_ -7 Crude Petroleum and Natural Gas Extracton

.

% in military basket (network-adjusted)

1 .
Electronic Connector Mfg All Other Miscellaneous Chemical Product and Preparation Mfg
QO e 4
O % OM Natural Ga/s,L’iquid Extraction E}r oadwoven Fabric Mills
O L7
o ( Other/Bers/ic Inorganic Chemical Mfg
N0 N4 S Tobacco Mfg
A& & > 7 o)
@,{{5 YO e > Autpmobile l\ﬁg o Other Vegetable (except Potato) and Melon Frm
: @)
0 O o o8 o) ' .
. Pharmaceutical Preparation Mfg

0.0 0.5 1.0 1.5 2.0
% in household basket (network-adjusted)

Notes: Data for the Chinese input-output table are taken for 2018 from the National Bureau of Economic
Statistics. Data for the final military demand come from the revenue of military firms accessed via CSMAR.
We convert the NBES industry classifications to NAICS (Rev. 2012). The consumer and military network-

: . s e (I-0)~1'sC (I-0)~t'sM :
adjusted sales are calculated using Leontief inverses as [m} and [m , where 2 is an
input-output expenditure matrix and s©, sM are expenditure shares of final agents.

Figure OA.D.1: 2018 input-output table for China
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D.7 Weight 5 on military contest: A GE decomposition

Weight j; for the U.S. increases from 180% to 250%, while the effect for China drops from
225% to 140%. This occurs because military spending affects demand for factors across
countries, which affects final goods’ prices. An increase in Chinese military demand lowers
domestic wages (d log wepan/dMcan = —0.025) because military sectors depend more on
the Rest of the World than consumer sectors do (38% and 25.8% of the basket respectively;
Table OA.D.1). The opposite occurs in the U.S. (dlog wepn/dMceun = 0.017, 31% and 19%
of the basket). This results in the value of the prize being lower compared to the partial
equilibrium in China and higher in the U.S..

CHN USA ROW
w pP¢ pM w PC¢ pPM w pc¢ pPM
CHN -2.4847 -1.8049 -1.4985 0.0615 0.0740 0.0635 -0.8000 -0.5867 -0.4875
USA -0.2051 -0.2245 -0.2136 1.6931 1.1047 1.3337 -0.3901 -0.2833 -0.3238
ROW 0.0000 -0.0951 0.0000 0.0000 0.0473 0.0000 0.0000 -0.0392 0.0000

Notes: The rows indicate the countries that increase their military spending. The columns report price reac-
tions in the respective countries. The rest-of-the-world wage is normalized.

CHN USA ROW
C M C M C M
CHN 72.498 60.181 3.659 2.101 3.608 0.000
USA 1.739 1.565 65.115 78.693 2.662 0.000

ROW 25.763  38.254 31.226  19.206 93.730  100.000

Notes: The rows report the network-adjusted purchase share of the labor factor across various countries by
consumers and military.

Table OA.D.1: Decomposition of general equilibrium effects behind military spending
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