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A Proofs of Results in Section 5

A.1 Proof of Lemma 3

Proof. By contradiction, suppose that 6* is not efficient. Then there exists 0 € © such
that

W;i(0)

> W,;(6"), for some 1, (A.1)
W;(0) =

1
5(67), for all j # 1. (A.2)

= =

Let me(0) = {m&(0)} and d(0) = {d%(d)} denote the vectors of extended net imports
and domestic variables associated with the alternative policy 0. By definition of a
competitive equilibrium, we know that for each country j, dj(é) € D5 [mj(é)] This

implies
W;(0) = Ula5(0), (0)] < mas ey U5, 2(9) = ViTms(0)] for all j. - (A3)
From (23), we also know that
W(6%) = Uj[d5(6%),2(6%)] = Vi [ (6°)] for all . (A4)
Combining (A.1)-(A.2) with (A.3)-(A.4), we therefore get

Velme(0)] > Vie[me(6)], for some 1, (A.5)
VelmS(0)] > VE[mS(67)], for all j # . (A.6)

To conclude, note that since m¢(6) = {me(6)} is the vector of extended net imports
that arises in a competitive equilibrium under 6, m¢(f) € M¢. Thus, (A.5)-(A.6)
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contradict (22). O

A.2 Proof of Lemma 4

Proof. (<) The argument is similar to the one used in Lemma 3. By contradiction,
suppose that 6V is not a Nash equilibrium. Then there exists a country i and 0; € O,
such that

Wi (0;,0~.) > W;(6M). (A7)

Let m¢(0) = {m¢(0)} and d°() = {d%(0)} denote the extended net imports and
domestic variables associated with the alternative policy 6 = {6;,0",}. By definition

~ ~

of a competitive equilibrium, we know that d$(#) € D¢[mg(#)]. This implies
Wi(8) = Uild; (9), 2(0)] < maxyecpe e oy Uilds 2(0)) = ViIm§ ()] (A8)
From (25), we also know that
Wi(0") = Uild; (0%), =(6™)] = Vi [mg (0V))]. (A.9)
Combining (A.7) with (A.8)-(A.9), we therefore get

Vi im§ (0)] > Vi fmg (6V)]. (A.10)
To conclude, note that since my (é) is the vector of extended net imports that arises in
a competitive equilibrium under 6, m¢(d) € M¢ and m¢(f) € Q;(6Y;). Thus, (A.10)
contradicts (24).

(=) By contradiction, suppose that there exists i such that m¢(6") does not satisfy
(24) or d¢(6™) does not satisfy (25). Since m¢(6Y) and d$(#V) arise in a competitive
equilibrium under 6V, we already know that m¢(0™) € M¢, mg(0V) € Q;(6Y,), and
dS(0N) € DEImE(6N)]. Hence for the previous condition to hold, there must exist
ms € MY such that



or ch such that

Uilds, z(0™)] > Ui[ds(0), 2(6™)], (A.13)
de € D mE(OM))]. (A.14)

We consider each of these two cases in turn.

Suppose that (A.11)-(A.12) hold. In this case, we first show that there exists
0; = (£;, 5;) such that U;[d¢(6;,0Y,), z(6;, 0N,)] = VE(ig). Start from a solution d¢(1mf)
to the Meade problem (21) conditional on m¢. Since mf € M, we know that such
a solution exists. We let §; = §;(m$) denote the associated domestic policies and let
pi = ps(1h¢) denote the associated domestic prices. Since m¢ € ;(6Y,), we also know
that there exists a vector of world prices p* such that foreign equilibrium conditions
hold. Given p; and p®, set trade taxes f; such that the non-arbitrage condition (7)
holds, i.e.,

]37;9 = ]5; X (1 + fzg)
Given Assumption 2, we know that such trade taxes are feasible. Since (A.12) holds,
note that the combination of (i) the domestic variables d¢(m¢), which solve the
Meade problem (21) conditional on m§ and (ii) the world price p*, foreign variables
de

—7)

€
—1

and net imports m¢, associated with the construction of the offer curve at

m$ and O,

and which therefore satisfy all foreign equilibrium conditions, forms a
competitive equilibrium conditional on (él, 6N.). Since domestic variables solve the
Meade problem (21) conditional on ¢, the associated utility in country 7 is equal to
Us[de(6;,0N,), 2(6;,0N,)] = VE(ne), as desired. Combining this equality with (A.11),

we get
VVZ(éu ‘9§1> - Uz[df(é“ efz% Z(éza Qﬁ)] - ‘/ze(mf) > Vze[mf(eN)] > VVZ(Qsz 0§1>7

where the final inequality follows from the same argument as in the proof of Lemma 3.
This contradicts that 6 is a best response to 6%,.

Now suppose that (A.13)-(A.14) hold. We can follow a similar strategy. In this case,
we first show that there exists 6; such that U;[d¢(0;,0,), z(0N)] = Vie[me(0N)]. Start
from a solution d[m¢(A™)] to the Meade problem (21) conditional on m¢(6V). Since
m$(0V) € M¢, we know that such a solution exists. Again, we let 8; = 3;[m¢(6")]

denote the associated domestic policies and let p; = p;[m¢(6”)] denote the associated



domestic prices. Since m$(0V) € Q;(0Y;), we also know that there exists a vector of
world prices p* such that foreign equilibrium conditions hold. Given p; and p*, set

trade taxes f; such that the non-arbitrage condition (7) holds, i.e.,

~

Dig = Dy X (1 +tiy).
Given Assumption 2, we know again that such trade taxes are feasible. And since
me(ON) € ©;(AY,), the combination of (i) the domestic variables d¢[m¢(#")], which

solve the Meade problem (21) conditional on m¢(6") and (i) the world price pv,

and net imports m¢, associated with the construction of the

foreign variables d° ;

79

offer curve at m¢(0V) and 6~

—12

and which satisfy all foreign equilibrium conditions,
forms a competitive equilibrium conditional on (éz, 6N.). Since domestic variables solve
the Meade problem (21) conditional on m¢(6"), the associated utility in country i is
equal to U;[d(6;,0%,), 2(0N)] = VE[me(0N)], as desired. Combining this equality with
(A.13)-(A.14), we get

Wi(6:,6%)) = Ui[d5 (6, 6%), 2(6™)] = Vi [mi (8")]
> Ujld;, 2(6")] > U5 (07), 2(6™)] = Wi(6),6%),

which again contradicts that 6% is a best response to .. O

A.3 Proof of Theorem 2

Proof. (Existence) We start by defining a competitive equilibrium with lump-sum

transfers of the “as-if” economy. It corresponds to (p¥¢,m¢, D) such that:

m§ € argmax,ccpe ViS(ms) st pUc-m$ = Dy, for all 4, (A.15)
> mi =0, (A.16)
D; = p“* - mZ, (A.17)

where the equilibrium price vector p*»¢ = (p*, p**) comprises the price vector p* for

all goods as well as the price vector p** = {]535} for all externalities supplied by
country ¢ and demanded in country j. As discussed in Section 5.2, we assume such a
competitive equilibrium exists.

For each country ¢, start from m§ = (m;, m;) € M, with z the vector of exter-
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nalities associated with m7?. We note that the resource constraint for externalities
embedded in (A.16) implies z is common across all countries. Then consider the

solution to the Meade problem conditional on mg,
dé € arg MaXgeepe(mey Uild;, ). (A.18)

Since mj € M, such a solution exists. Let p; and 5; denote the domestic prices and
domestic policies associated with df. Given domestic prices, set trade taxes #; such
that the non-arbitrage condition (7) holds between the domestic prices p; and the
world prices p¥, i.e.,
Dig = Py X (1 +1ig).

Assumption 2 guarantees that this is feasible. By construction, conditional on the policy
vector 0 = {#;,5;}, the profile {4, §r, My, Z, pi, p*, T;} is a competitive equilibrium,
with {¢, s, T;} the consumption, output, and transfers associated with {d¢}. By
construction, we also have: m¢(67) = me, d*(6F) = d¢, and p»¢(07) = (p»(67), p**) =
p“¢. Hence, (A.15)-(A.17) imply 0% is an extended political optimum.

(Efficiency) As in Theorem 1, the argument follows the proof of the First Welfare
Theorem. By contradiction, suppose that m¢(6F) does not satisfy condition (22).
Then there exists m® € M¢® such that:

Ve me(67)] for some 1,

>
> VEmS(07)] for all j # 4,

Since m® (") satisfies (26) and {V} are locally nonsatiated, this further implies

a

pe(0") - m§ > Di(07),
pe(0F) - ms > D;(0F) for all j # i.

<L 0 ~

Adding up the previous inequalities, we obtain
pe(07) - (Y _ms) > Dy(0") =0,
J J

This contradicts »_;m; = 0. Hence me¢(0) satisfies condition (22). Since d¢(6F)
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satisfies (27), Lemma 3 implies that 0% is efficient.

(Implementability) The argument follows the same strategy as in the proof of
Lemma 4. By contradiction, suppose that #° is not a Nash equilibrium of the policy
game under extended market-access commitment around 6. Then there exists a
country ¢ and él € O, such that

Wi(6;,67)) > W;(67), (A.19)
pPe(07) - m(0:,0%) = pUe(6") - mi(67). (A.20)

i

Let me(0) = {m¢(0)} and d*(d) = {d¢(A)} denote the extended net imports and

domestic variables associated with the alternative policy 6 = {éz, 6F.}. By definition

~ ~

of a competitive equilibrium, we know that d$(0) € D¢[mS(0)]. This implies
Wi0) = Uild: (9), 2(0)) < ma e pepe gy Ul 2(0) = VemE@)]. (A21)
From (27), we also know that
Wi(67) = Uilds(67), 2(07)] = Vo lme (67)]. (A.22)
Combining (A.19) with (A.21)-(A.22), we therefore get
Vi (8)) > Vie[ms (67)). (A.23)

To conclude, note that m¢(0) € M¢, since m¢(6) is the vector of extended net imports
that arises in the competitive equilibrium under 6, and p*<(6%) - m&(0) = D;(0%), by
(A.20) since p»(0F) - m¢(0F) = D;(6F). Thus, (A.23) contradicts (26). O

B Proofs of Results in Section 6: Imperfect Compe-
tition
B.1 A General-Equilibrium Model with Imperfect Competition

In each country 4, there are two types of firms: perfectly competitive firms f € F7,
and imperfectly competitive firms, f € F/, which we simply refer to as imperfect

competitors. When all firms are perfectly competitive, i.e., F; = FI', the environment



reduces to the baseline model from Section 3.!

Imperfect competitors’ technology. Each imperfect competitor f sells a differ-
entiated good g = f, both at home and abroad. We let ¢;; > 0 denote the quantity
produced by imperfect competitor f for destination j. We assume f’s production set
is separable across destination markets, Vy(s;) = [[; Vy;(s:), with Vy;(s;) the sub-
production set for destination j, and that each imperfect competitor only purchases
inputs from perfectly competitive firms. We let quj > 0 denote the vector of inputs
purchased by firm f to sell in j and yy; = (—qu, qr;) denote its associated vector of
net output. Across all destinations, firm f’s net output is y; = {yy;}.

Resource constraints. In each country i, the difference between total demand and
total supply is equal to imports from the rest of the world. For any good g produced
by perfectly competitive firms,

Yot DY af =Y ysg+mb, (B.1)

heEH; fert ferr

where mg denotes country ¢’s net imports of good g. For any differentiated good

produced by an imperfectly competitive firm f,

Q=Y Cchr— Y Yr (B.2)

heM; freFk

with y,; <0 the input from firm f purchased by a competitive firm f’.

Across countries, the sum of total imports is zero. We denote each country ’s net
import vector by m; = (m;’,m]), where m; = {mj } and where m] = {m/,} is i’s
net imports of imperfectly competitive goods, with mffj = —qy; for all f € F! and
j# i, miy; = qp if f € F/ and j # i, and m/;; = 0 otherwise. International market

clearing is, then,

> m;=0. (B.3)

Policies, prices, and budget constraints. In addition to the trade taxes and

domestic policies considered in our baseline model, we assume that governments may

!For ease of notation, we omit externalities from our analysis in this section. The same results
hold in the presence of local externalities.



impose trade taxes on the exports and imports of imperfect competitors as well as
subsidies on the profits received by households who own them. We let ©; = T; xS; x T."
denote the set of feasible policies in country ¢, with 7, the set of feasible profit subsidies.

An imperfect competitor f exporting from i to j # i may be subject to an export
subsidy % 1;» imposed by country ¢, and to an import tariff t%, imposed by country j.

For each f € F!, trade taxes create wedges between local and world prices,

w, ]
pjf(j = Dy (1+ t;(j)a (B.4)
p =} (1 + 1)), (B.5)

where pifj is the price received by firm f when exporting to country j and p%- the price
paid by households in j. For intra-national trade, we use the convention p% = p;‘;.
The non-arbitrage condition for goods produced by perfectly competitive firms is
unchanged and given by

P = (LD, (B.6)

where pf;, p;”’P , and tf; are 7’s local price, the world price, and ¢’s trade taxes on good
g, respectively.

We adopt the following vector notation for prices and taxes: the vector of export
prices and subsidies of imperfect competitors selling from 7 are p;* = {p};} e Fl i,
and tX = {t fj} FEFT i) the vector of import prices and tariffs of imperfect competitors
selling to i are pM = {pfi}fefii and tM = {tfi}fefiﬁ and the vector of domestic
prices and trade taxes in ¢ for goods produced by perfectly competitive firms are

= {pL} and t]" = {t]'}. Finally, the world price vector is

pY = (pw,P,pw,I)

?

where p! = {pw’l} is the world price vector for goods produced by imperfect com-
petitors, with the convention that pfZ = pfZ = pfl for f € Fl.
Each imperfect competitor f € F! may also be subject to a profit subsidy #7,

imposed by the country ¢ in which it is located. This creates a wedge between the

firm’s profits and the capital payments 7 received by the households who own them,

ﬁ‘f = (1+t}r)77f. (B7)



The total capital payments received by a household h € H; are then equal to

Th = Z WhfT -+ Z whffrf. (BS)

ferf feF!

Household and government budget constraints are as in the baseline model, except that
governments now also pay for profit subsidies. We let t7 = {t7} . #1 denote government
1’s profit subsidies and note that, conditional on household budget constraints in
country ¢, the government budget constraint is still equivalent to country ¢’s trade

balance.

Decentralized equilibrium. The problems of households and competitive firms

are the same as in our baseline model,

cn € argmax, up(c) st. xn(c,pl,pM s;) =m, + Ty, for all h € H;, (B.9)
Yy € argmax, mi(y, pf 0, 8) sty € Vi(sy), for all f € FF. (B.10)

Each imperfect competitor f in country ¢ is imperfectly competitive with respect
to the output of its differentiated good, but otherwise takes prices as given. Input

cost minimization by firm f € F} producing g; units in j requires
q‘ij cargminge p; -q" st (—=q",qp5) € Vii(si). (B.11)

We let C;(qy;,pl, si) denote the associated cost function for each destination j.
Compared to perfectly competitive firms, imperfect competitors internalize how (a
subset of) prices and quantities are jointly determined, as in Costinot and Werning
(2019). Formally, each firm f € F/ has a strategy set ¥(s;) = [1; Zf;(si), which
is separable across markets. We let os; denote firm f’s strategy for market j. For
each destination j, once all imperfect competitors have submitted their strategies
0; = {0oy;}, their output in that country ¢; = {qy;} as well as their prices p}’ = {p};}

are determined by an “auctioneer” according to
q; = Qj(ajap;‘jasj71—’jv{ﬂ-h}h€%j) and pj\/[ :ﬁ;‘w(o’japfasj71—’jv{ﬂ-h}h€?[j)v (B12>

subject to the constraints that households in j maximize their utility subject to

budget constraints, perfectly competitive firms maximize their profits, and market



clearing conditions hold for the goods sold by imperfect competitors in j, i.e., there
exist {cpfhen, and {yf}fef]p satisfying (B.2), (B.9) and (B.10). Given g¢;, we assume
uniqueness of {cp}nen;, {yf}fej_-]p, and p}’ that solve (B.2), (B.9) and (B.10); and
given pju , we assume uniqueness of {cn frer;, {Yr} e FP and ¢; that solve this system.

The problem of an imperfect competitor f from ¢ selling in market j is then

maXaijEfj(si)Trfj(Ufj? O'ffjapzpvp;'?a Siy Sj, T%: 7—37 {ﬂ.h}hEHj) (B13)

1+ t5 B
1+tMpfj( fir0— fJ?p] 1555 jv{Wh}hGHj)qu(o'fjvO'—fjap§373j7Tj’{ﬂ-h}he’Hj>

—Cyj [Gri(or, 01505 s 855 Ty {mnnen, ), 0 > si) 5

where o_;; is the strategy profile of other imperfect competitors. We assume that
(B.13) is strictly concave so its solution can be characterized by first-order condi-
tions. Cournot competition corresponds to the special case where oy; = ¢y; and
Gri(ogs, a,fj,pf, 55, T, {Th}nen,;) = qrj, whereas Bertrand competition corresponds
to the special case where oy; = p}) and pili(oy;, 055,05, 55, T, {mntnen,) = phi. In
what follows, we restrict attention to these two polar cases.?

The rest of the equilibrium conditions are standard. They consist of the good
market clearing conditions (B.1), (B.2), and (B.3); the non-arbitrage conditions

(B.4)-(B.6); and the government budget constraints.

B.2 The Case for Market-Access Commitments

Assumption on available policy instruments. Our main result extends Theorem
1 to environments with imperfect competition under a stronger version of Assumption
2 that ensures each country has control over not only its local prices but also the
post-tax profits of its imperfect competitors.

For each country 4, let 7;© denote the set of feasible trade taxes {t } on goods g
produced by competitive firms, with P the number of goods that they produce; let
TM denote the set of feasible import tariffs {t '} on foreign imperfect competitors
f € FL., with M; the number of foreign imperfect competitors; and let 7,* denote
the set of feasible export subsidies {t ~} on domestic imperfect competitors f € F; !
and foreign destinations j # 4, with X; the number of domestic imperfect competitor-

destination pairs. Recall that 7;" denotes the set of feasible profit subsidies {t7} on

2Monopolistic competition & la Dixit-Stiglitz obtains as a limit case with many firms.
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domestic imperfect competitors f € F}, with F; the number of country 4’s imperfect

competitors.

Assumption 2-I (Governments Have Access to a Complete Set of Trade Taxes and
Profit Subsidies on Imperfect Competitors). In each country i, the set of feasible trade
taves is T, = TP x TM x TX with TP = RY, TM =RM: | and T.X = R*i| and the set
of feasible profit subsidies is T,* = R¥.

Domestic preferences over net imports. The first step towards extending

Theorem 1 is to define Meade utilities with imperfect competition. We let
Vll(mz) = maXdieDI(mi) Ul(dl), (B14)
where D/ (m;) consists of the domestic profiles

di = ({Ch}hEHN {yf}fe]-'fu]-'fa {Ufi}feff7pf37pz]'\47 {Wh}hEHia {ﬁf}fe]-'fv Si, Tl)

that satisfy the following equilibrium conditions in country i: (i) consumption solves
the utility-maximization problem (B.9) for all h € H; with profit income given by
(B.8), (ii) production solves the profit-maximization problem (B.10) for all f € FF,
(7i7) imperfect competitors’ inputs solve the cost-minimization problem (B.11) for all
f € Fl and j, (iv) imperfect competitors’ domestic strategies o; solve (B.13), with
j =1, for all f € F!, (v) quantities and prices of goods imported from imperfect
competitors satisfy (B.12) with j = 4, (vi) country i’s consumption, production and
imports satisfy (B.1) and (B.2), and (vii) country i’s domestic policies s; € ;.
Note that the Meade problem only requires the optimality of imperfect competitors’
behavior when they sell in their own domestic markets. We define M! as the set of net
imports m; for which D! (m;) is non-empty. We assume that V! is locally nonsatiated
within M! and that there exists a competitive equilibrium of the corresponding “as-if”

exchange economy.

3Compared to the case of perfect competition, conditions (iv) and (v) depend on the strategies o ;
of all imperfect competitors, not just those located in . This does not, however, create complications
in defining the Meade utility. Under Cournot competition, the strategies of imperfect competitors
located abroad, o¢; = qy; for f € .7-'; with j # ¢, are determined by country 4’s vector of net imports
m;. Under Bertrand competition, these strategies, oy; = p% for f € .7-']1 with j # i, are determined
by country i’s domestic profile d;.
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Political optimum. Having defined Meade utilities with imperfect competition, we

can define a political optimum following the same approach as in Section 4.
Definition 4-1. A global policy vector 6 is a political optimum if net imports,
m(6F) = {m;(0F)}, domestic variables, d(6F) = {d;(67)}, and world prices, p*(0F),
satisfy for all i:

m;(07) €argmax,, cpg Vii(mi) st pU(07)-m; =0, (B.15)

(2

dl(ep) carg maxdieplz[mi(ap)] Uz(dl) (B16)

Market-access commitments work. We can now state a version of Theorem 1

extended to our environment with imperfect competition.

Theorem 1-1. Given Assumption 2-1, there exists a political optimum 0F that is both
efficient and a Nash equilibrium of the policy game under market-access commitment

around 0F .

Proof. Efficiency and implementability both follow from the same argument used for
Theorem 1 in Section 4. The argument for the existence of a political optimum is new.
We begin, as in the proof of Theorem 1, by recalling we have assumed the existence of

an “as-if” competitive equilibrium with {m;} and p* satisfying

m; € argmax,; Vii(mg) st p“ -1y =0,

We then extend these variables to a full equilibrium profile. For each country 4,

we select a domestic profile

di = {{Ch}hEHi7 {yf}fe]—‘fu}‘{a {O-fi}fe]:f?pf’pz]’wv {ﬂ-h}heHw {ﬁf}fe]-‘{a Si, Tz}

that solves i’s Meade problem (B.14) at m;, and, using Assumption 2-1, we set import
tariffs tM on imperfectly competitive goods and trade taxes tI” on perfectly competitive
goods to satisfy (B.5) and (B.6), respectively. At this point, we have determined
all variables except exporting strategies oy; for all f € F/ and j # 4, as well as the

X

1)

associated export prices p;*, export subsidies ¢X, and profit subsidies t7. And our

construction has ensured that the profile constructed so far satisfies all equilibrium
conditions except (B.4), (B.7), and (B.13) when i # j.
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Next, for each country 7, we select exporting strategies oy; and export subsidies
t%; to ensure that for all imperfect competitors f € F/ and j # ¢, (B.13) holds. This
is possible by Assumption 2-1 and Lemma 5-I, stated and proved separately below.
Finally, we set export prices p}; to satisfy (B.4) and profit subsidies 7 to satisfy (B.7).

By construction, this profile is an equilibrium under the chosen policies #7 = {6F =
(83,7 tM X 17)}. Since we have assumed there is a unique equilibrium associated
with any policy profile, we have m; = m;(67) and d; = d;(9*) for all i. By construction,
these quantities satisfy (B.15) and (B.16). Thus, 67 is a political optimum. O

The extension of Theorem 1 to imperfect competition uses the following lemma.

Lemma 5-1. Fiz any two countries i and j # i, net import vectors m; € M! and
mj € MJI-, domestic profiles d; € D! (m;) and d; € D]l(mj), and tariffs t% imposed by j
on imperfect competitors f € F! that export from i. For each exporter f € F}, consider
the exporting strategy o¢; implied by j’s net imports m; and domestic profile d;, either
orj = qr; under Cournot competition or o¢; = p% under Bertrand competition. There
exists an export subsidy tifj imposed by country i such that os; solves (B.13) given t%,

with all other variables evaluated at their values implied by m;, d;, and d;.

Proof. First, suppose that all imperfect competitors compete & la Cournot in desti-
nation j. To assess whether the prescribed strategy oy; = gqs; is optimal for each
exporter f € F/, we note that its first-order condition is
M
1 14150C(a.plsi)

~M P
Pri (i a-ris 05> S5 L {mh then,) = B.17
f]( Jis9=fjrFj 25547 {7 the y 1_nfj(qu>]-+t5‘g’ day; ( )

where 17;(qy;) is the inverse elasticity of the residual demand faced by f in destination

I
_alogﬁ%(ijv q—fj>p§)a Sj, CT’jv {Wh}hEHj)

dlog qy;
Setting t7; to satisfy (B.17) ensures (B.13) holds.

Second, suppose that all imperfect competitors compete & la Bertrand in destination

Nri(qri) =

J- To assess whether the prescribed strategy oys; = p% is optimal for each exporter

f € F!, we note that its first-order condition is

w__ Prpfy) 14155 0Ck(ag,0F ) 50)
I pp(p) = 11485 9qy;

(B.18)
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where pg;(p}t) is the elasticity of demand faced by f in destination j,

_8log ijj(p%7p1\—/[fjap§37 Sj, ,-Tj7 {Wh}hGHj)
0log p}

pri(PF;) :
So, t7; can be set so that (B.18) and hence (B.13) hold, i.e., each exporter finds it

optimal to set any desired price p%. O

C Proofs of Results in Section 6: Bargaining

C.1 A General-Equilibrium Model with Bargaining

In each country i, there are three types of firms: perfectly competitive firms f € FF,
suppliers of differentiated inputs, f € F°, and buyers of differentiated inputs, f € FZ.
Each input supplier from country ¢ serving a foreign destination j # ¢ is matched with
a separate buyer in this destination.* Within each bilateral relationship, bargaining
determines input prices between suppliers and their buyers. When all firms are
perfectly competitive, i.e., F; = F!', the environment again reduces to the baseline
model from Section 3. In line with the extension to imperfect competition developed in
Supplemental Appendix B, we assume that in addition to the trade taxes and domestic
policies considered in our baseline model, governments may impose trade taxes on the
exports and imports of differentiated inputs, t7; and ¢}, as well as subsidies on the
profits received by households who own suppliers and buyers of these inputs, t}r.S

Suppliers of differentiated inputs. In each origin country ¢, suppliers of differ-
entiated inputs have the same technology as imperfect competitors in Supplemental
Appendix B. Each supplier f buys a vector of inputs quj > 0 from perfectly competitive
firms in country ¢ in order to produce and deliver gz; > 0 units of its own differentiated
good to destination j. As before, we let y;; = (—qjlfj,qu) and y; = {yy;}. For all

suppliers f € F° and all destinations j # 4, input cost minimization requires

qp; € argminge pl -q” st (= qp5) € Vyi(si). (C.1)

4Following Antras and Staiger (2012a,b), we assume domestic transactions are competitive; all
trade in differentiated inputs occurs across borders. This is innocuous for our results.
®As in Supplemental Appendix B, we omit externalities from our analysis for ease of notation.
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We let Cy;(qsj, pF, ;) denote the associated cost function for each destination j, which
also depends on the prices p! charged by country i’s perfectly competitive firms and

the domestic policies s;. We assume C;(qy;, pl, s;) is weakly convex in gy;.

Buyers of differentiated inputs. In each destination country j, the buyer b
matched with a supplier f can combine its gy; units of the differentiated input with
the inputs of perfectly competitive firms in order to produce goods that are locally

sold on competitive markets. For all buyers b € ]—"JB, revenue maximization implies
yr € arg max, p pf st (yP —apy) € Vulsy), (C.2)

where yf = {yfg} denotes b’s vector of goods sold on competitive markets in country
J, with the convention that yéz < 0 if good ¢ is used as an input by b. We let
ys = (Y5, —qy;) denote the buyer’s net output vector. We let Ry(qy;, p} , 5;) denote the
associated revenue function of buyer b, conditional on its purchases g¢; of differentiated
input from f as well as country j’s domestic prices and policies, pf and s, respectively.

We assume Rb(qu,pf, s;) is strictly concave in gy;.

Hold-up problem between suppliers and buyers. Following Antras and Staiger
(2012a), we assume that within each buyer-supplier pair, Nash bargaining takes place
after suppliers have produced their differentiated inputs. For any supplier firm f € F?
and any destination j # 4, differentiated inputs have zero value outside the bilateral
relationship and the buyer receives a fraction ff; € [0,1) of the ex-post surplus.
Anticipating this hold-up, the supplier f chooses the quantity gs; of its input for
destination j in order to maximize its share of the ex-post surplus net of production

costs,

qfj € argmax, (1-— ﬁfj) [Rb(q;pfasj) - (P% _P%)Q} - ij(%pfasi), (C.3)

where the difference between the buyer’s cost of the input, p%q, and the supplier’s

revenue, péq, measures trade taxes paid by the buyer-supplier pair.® In turn, the

6By taking p% and pfj as given in (C.3), we assume that the supplier ignores that its choice of
quantity g may also affect trade taxes paid through changes in prices at fixed ad-valorem rates. This
is consistent with Antras and Staiger (2012a) who assume specific trade taxes and thus abstract from
such considerations. Taking into account these considerations does not affect our results.
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price received by the supplier is equal to its per unit payment after bargaining,

(U= B5) [Rolars pf s 55) — (03 — Py ars) c4
Pyj = a5 : (C.4)
J

Resource constraints. In each country i, the difference between total demand and
total supply is equal to imports from the rest of the world. For any good g sold on

competitive markets, the good market clearing condition is

Dt D D M= D Yryt D it iy (€5)

heM; feFS j#i feFB ferk

Across countries, the sum of total imports is zero,
> mi =0, (C.6)
i

where country i’s net import vector m; = (m!’, m7) comprises its net imports of goods

sold on competitive markets m! = {mf;} and its net imports of differentiated inputs
my = {m7y;}, with mg;; = —qy; for all f € F7 and j # i, myy, = qp if f € F} and

j # 1, and mffj = (0 otherwise.

Decentralized equilibrium. The problems of households and competitive firms

are the same as before,

cn € argmax, up(c) s.t. xp(c,pl,s) =m, +T;, for all h € H;, (C.7)
Yy € arg max, mi(y,pl,si) sty € Ve(si), for all f € FF, (C.8)

except that total capital payments received by a household h € H; are now equal to

Th = Z WhfT s + Z whffrf, (Cg)

fer? fEFSUFE

ﬁ'f = (1 + t?)ﬂ'f. (ClO)

Suppliers of differentiated inputs and their buyers minimize cost and maximize revenue
as in (C.1) and (C.2), respectively. Bilateral bargaining determines the quantity and
price of differentiated inputs, as described by (C.3) and (C.4). Finally, the market
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clearing conditions (C.5) and (C.6) hold, along with the non-arbitrage conditions for

differentiated inputs,

pl =05 (1+t5), (C.11)
P =t (1 + 1), (C.12)

for all f € 77 and j # 4, the non-arbitrage condition for goods sold on competitive
markets,
pg = p;”’P(l + tf;), (C.13)

and the government budget constraints.

In line with the notation of Supplemental Appendix B, we let p* = {p};} e 7S ik,
and t* = {tffj} rers j+i denote country i’s vectors of export prices and export subsidies
for differentiated inputs, p}* = {p}f }jcrs and t} = {t}{} ;czs denote its vector of
import prices and tariffs for differentiated inputs, p;” = {p},} and t{" = {t/} denote its
vector of domestic prices and trade taxes for goods sold on competitive markets, and
pY = (" p
vector for differentiated inputs.

w

w:5) denote the world price vector, with p*¥ = {p;’fjs} the world price

C.2 The Case for Market-Access Commitments

Assumption on available policy instruments. We impose the same assumption
on the set of available policy instruments as in Supplemental Appendix B, so that
each country has control over not only its local prices but also the post-tax profits of
suppliers and buyers of differentiated goods.

For each country i, let 7;" denote the set of feasible trade taxes {t};} on goods g
sold in competitive markets, with P the number of these goods; let T, denote the set
of feasible import tariffs {t% } on foreign input suppliers f € F7,, with M; the number
of foreign input suppliers; and let 7;X denote the set of feasible export subsidies {tjc(]}
on domestic input suppliers f € F° and foreign destinations j # 4, with X; the
number of domestic input supplier-destination pairs. Recall that 7,7 denotes the set
of feasible profit subsidies {t}r} on domestic suppliers and buyers f € F° U FP, with

F; the number of country 4’s input suppliers and buyers.

Assumption 2-B (Governments Have Access to a Complete Set of Trade Taxes and

Profit Subsidies on Suppliers and Buyers of Differentiated Inputs). In each country i,
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the set of feasible trade tazes is T, = T,0 x TM x TX with TP = RY, TM =RM: | and
TX =R¥i, and the set of feasible profit subsidies is T,* = RI.

Domestic preferences over net imports. Next, we define Meade utilities with
bargaining. We let
Ui(d;), (C.14)

B _
V7 (mi) = maxg,eps (m,)

where D (m;) consists of the domestic profiles

di = <{Ch}h€7-lw {yf}fe]-'fu}',isuffupzl'gﬂ {Wh}hGHw {ﬁf}fe}‘fuffa Siy TZ)

that satisfy the following equilibrium conditions in country i: (i) consumption solves
the utility-maximization problem (C.7) for all h € H; with profit income given by
(C.9), (i) production solves the profit-maximization problem (C.8) for all f € FF, (iii)
input suppliers solve the cost-minimization problem (C.1) for all f € F° and j # i, (iv)
input buyers solve the revenue-maximization problem (C.2) for all f € FZ, (v) country
i’s consumption, production, and imports satisfy (C.5) and the net output of its input
suppliers and buyers are consistent with its exports and imports of differentiated inputs
m?, and (vi) country i’s domestic policies s; € S;. We define MP? as the set of net
imports m; for which D?(m;) is non-empty. We assume that V;? is locally nonsatiated
within MP and that there exists a competitive equilibrium of the corresponding “as-if”

exchange economy.

Political optimum. Having defined Meade utilities with bargaining, we can define

a political optimum as follows.

Definition 4-B. A global policy vector 6 is a political optimum if net imports,
m(0F) = {m;(0F)}, domestic variables, d(6F) = {d;(67)}, and world prices, p*(0F),
satisfy for all @:

m;(0F) € arg MaX,, e \B VB(my) st p“(07)-m; =0, (C.15)
d;(07) € arg MaXy, epBim,or)  Uilds)- (C.16)

Market-access commitments work. We are ready to state a version of Theorem

1 extended to our environment with bargaining.
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Theorem 1-B. Given Assumption 2-B, there exists a political optimum 0F that is both
efficient and a Nash equilibrium of the policy game under market-access commitment

around 0F .

Proof. Efficiency and implementability again follow from the same argument used for
Theorem 1. As in Supplemental Appendix B, only the argument for the existence of a
political optimum is new.

We begin, as in the proof of Theorem 1, by recalling we have assumed the existence

of an “as-if” competitive equilibrium with {m;} and p" satisfying

m; € argmax,, ¢y Vi () st pY ey =0,

We then extend these variables to a full equilibrium profile. First, for each country

1, we select a domestic profile

di = ({cnthen;, {yf}fe}‘fufisuffapz1'37 {mhthen. {ﬁf}fefisuffv si, I7)

that solves i’'s Meade problem (C.14) at m;, and, using Assumption 2-B, we set
trade taxes tI” on perfectly competitive goods to satisfy (C.13). At this point, we
have determined all variables except the export prices pX and import prices pM

M

of differentiated inputs, the associated export subsidies ¢ and import tariffs ¢},

and profit subsidies ¢T on suppliers and buyers of differentiated inputs. And our
construction has ensured that the profile constructed so far satisfies all equilibrium
conditions except (C.3), (C.4), (C.11), (C.12), and (C.10).

Next, for each bargaining supplier-buyer pair f € F° and b € FJB , with j #£ 4, we
select export and import prices pffj and p% that ensure both (C.3) and (C.4) hold.
This is possible by Lemma 5-B, stated and proved separately below. Finally, we set
export subsidies ¢7; to satisfy (C.11), import tariffs ¢}] to satisfy (C.12), and profit
subsidies ¢} to satisfy (C.10).

By construction, this profile is an equilibrium under the chosen policies #7 = {67 =
(84, tF M X 47)}. Since we have assumed there is a unique equilibrium associated
with any policy profile, we have m; = m;(67) and d; = d;(9") for all i. By construction,
these quantities satisfy (C.15) and (C.16). Thus, 67 is a political optimum. O

The extension of Theorem 1 to bargaining uses the following lemma.
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Lemma 5-B. Fiz any bargaining supplier-buyer pair f € F° and b € ]:JB, with j # 1,

)

net import vectors m; € MP and m; € MY, and domestic profiles d; € DF (m;) and
d; € Df(mj). There exist an export price pifj and an import price p% at which (C.3)
and (C.4) hold, with all other variables evaluated at their values implied by m;, d;,

and d;.

Proof. Since Rb(qu,pf,sj) is strictly concave in qy; and Cy;(qsj, pf, s;) is weakly
convex, the quantity chosen by the supplier f solves (C.3) if and only if the associated

first-order condition holds, i.e.,

8Rb(qu7p§37 Sj)
dq

_ 0Cy(ay,pi s i)

=0. 1
o 0 (C.17)

(1-Byy) — (0}; — p};)

To construct p3; and p}} at which (C.3) and (C.4) hold, it is therefore sufficient to
find p}; and p}] that solve (C.4) and (C.17). Such a solution is given by

[Ry(qp;. 0L, s;)  ORy(applosi) | 0C(ap. 07, si
pf =18y AL e U 5205+ 83) | 9C5(as; )

i qfj dq 0q '
= (1 - Byj) M] + By OR(agspyss) 1 9Cs(ap;pfs0)
fi— J j
df; dq (1— By5) dq
O]
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