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In this Online Appendix we discuss a number of results that appear or are discussed
in the main paper. We also incorporate a number of robustness checks. We make use and
cite various definitions and equations from the main paper, which, for brevity, we do not

reintroduce here but cite accordingly.

1 Proof Lemma 2
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Lemma 2 Consider a world with no Worker mobility, k — 1, where A; = A, and t?’ <
(0+1)(6r—c+1)
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trade and MP to the real wage under free trade and no MP, W; = W /W,, is given by the

Vi, and assume p — 1 for all i. The ratio of the real wage under frictionless

expression:
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Proof: Notice thatx — 1, Lf =L = L;,and M; = L;/ f¢. Since we focus on frictionless

trade, we have
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Using the definition of A, and imposing free trade we have
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Using equation (0.2) and AL, = AF, we can write this expression as
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We will use this expression and consider separately the two cases: zero MP costs and infinite
MP costs.

Frictionless trade but no MP. With frictionless trade and infinite MP costs we have A} = AL,
and ¥, = T¢T), (w})) % so that expression (O.4) yields
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whereas equation (24) becomes
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which gives us
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No MP implies X; = Y}, and equation (15) implies
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and thus



Combined with (O.6) this equation yields

b o N 1/(146)
w (EMZTI Tle) , 0.7)

wl \L MT/T¢

Further, combining (O.5), (0.6), and(0O.7) yields the following closed form solution for
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Using expression (A.24), with k — 1, and noting that with no MP we have X,;, = 0

wages:

except for | =n, )Lmi = Xunn/ Xn, Xn = Yy, and r,, = 7, the expression for welfare is
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Using expression (O.5), we can write
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We can now substitute (O.8) to finally obtain
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Frictionless trade and MP. Using (8) and (10) together with the definition of ¢, and im-

posing zero MP costs we get
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Therefore, relative trade shares are
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Using (7) and noting that A%, = Z’ in from the definition of AL, and recalling that A%, =
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AE, then (A.24) can be rewritten as
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We want to find the expression for W,; when p — 1. We first conjecture that under this limit
wages equalize and we a) derive an expression for the last parenthetical term of the welfare
expression; b) show that ¢, tends to a constant, which is finite and bounded away from zero;
and then c) show that the wage equalization conjecture is true. Combining these three results,

the limit of the expression (O.13) as p — 11is
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a) First show that wages equalize as p — 1 and show that
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From the free entry condition, we have
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From the current account balance condition (17) combined with the labor market clearing

condition (15), we have
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and given that Af, = AF = ZZZT’ETE , we obtain
]
wiLn 1 LnTi _ Xn (0.16)
LeXe T4 LT Lk Xk
Substituting this expression into (O.15) and using ) wk = (1 — 1) Xk Xk, we obtain
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Finally, imposing wage equalization, L,’; = L, and then reorganizing the resulting expression

using the definitions of ¢, t,, and [, yields

completing the derivation.
b) Now we want to show that under the condition in the proposition in this limit equilib-

rium all countries have, ¢, > 0. To show that we compute the limit
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Thus, we simply need to construct the trade shares in the case of wage equalization with



p — 1. The equilibrium conditions in a frictionless equilibrium are the current account

balance,

and labor market clearing,
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with A] given by (O.11), with TP = A= (L} )l_p. Adding up across the current account

balance conditions implies
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Combining the current account balance with labor market clearing and using this last result

together with the expression for A] implies
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This system, together with a normalization for wages, gives us a system of N non-linear
equations in N unknowns. Since wages are equalized in the limit as p — 1, we can let
= 1, and we have from (0.17) that
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and in order for that to be positive we need to assume that
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This is the condition required in the proposition for interior solution. Notice that, around
symmetry, t, = t, since the left-hand side of this equation is always strictly greater than 1.
c) In the last step, we want to show that in the limit as p — 1 equilibrium wages are

equalized. Equation (O.17) can be rewritten as
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Assumption (0.18) is then
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Since, given the normalization of one wage to one, max w}, > 1, so that letting j = arg max, w},

we then have bmaxw}, — a;/I; > 0, and (0.19) implies
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Note that
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and thus the left-hand side of (O.20) when we take the limit is,
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In addition, taking the limit on the right-hand side of (O.20)
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since b max wh — a;/1; is bounded away from zero and must be b max wh — aj/l; < 1 since

the left-hand-side of (O.20) is always greater or equal to 1. Hence, taking limits of (O.20) we
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We have completed the derivations of the two analytical equations for no MP and fric-

have

which means that wages equalize.



tionless MP. Combining equations (0.9) and (O.14) we obtain
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which is expression (O.1), with v = 8/ (0 — 1) — 1 where notice that under symmetry W, =

1. This last derivation completes the proof of the Lemma.

2 Gains Under Unilateral MP liberalization

Proposition O.1 Consider a two-country world with perfect worker mobility (i.e., k. — o0) and
with frictionless trade. Assume that Ay = Ay, T{ = T, and Ly = Ly and that countries are not
fully specialized in innovation or production. Let v* = (20 — 1)(1_” )% and assume that Yo1 < U5,

Y12 < Yo1. Then country 1 gains when 7y,, increases.

Proof: We will derive an expression for the real wage in country 1, w;/P;, and then use
that expression to prove part (ii). Notice that given that w = w! /w} we can normalize the
wage of country 2, wj = 1, so that w = w/. Also, frictionless trade implies that the price
index is the same across the two countries, P; = P, = P.

We first compute the price index. Irrespective of MP costs, under frictionless trade profits

in country i are L (w] + w}) A, where L = L; = L,. But frictionless trade also implies that
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hence free entry requires
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Adding up wages we get
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Using (O.21) and the definition of the price index, equation (A.6), we have that

£\ (-0+1)/(0-0) | —1/9 B
p="1 l(z> % (1 + Vo)1, (0.22)

By the definition of ¥; we have
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Using the definition of w = ¥;/Y¥; we can show that dInw/dInvy; > 0 (see part i). Also,
manipulating (0.23), we get
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We can now write the real wage of country 1, using (O.22), as
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Thus, changes in the welfare in country 1 are given by
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Since, from part (i) we know that dw /9y, > 0, it suffices to show that the first term is positive.

But the sign of this first term is determined by the sign of

1—
oW (2) ! (0.26)

0 0
T—

14w (’)’12)_% w1

Notice that (0.26) is increasing in w, thus if we show that is positive for v, = 7,y =
w = 1it will be satisfied for any y,; > 7, = w > 1. We will show that if 7, satisfies a
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the inequality is satisfied, proving the second part of the proposition; QED.

3 Anti Home Market Effects in a Two-Sector Trade Model

Consider two countries the Home and the Foreign, denoted by H and F, respectively. Labor
is the only factor of production and Ly < L. There are two goods and consumers in the
two countries have symmetric Cobb-Douglas preferences over the goods, with a of total
expenditure devoted to the ek-good, and a share 1 — « of expenditure devoted to the k-good.

Each country can potentially produce both goods. The ek good, is produced under perfect
competition and is composed of a continuum of varieties w, € [0,1] that are aggregated
in a CES fashion with an elasticity of substitution o, > 1. These varieties are produced
in country i = H, F with a linear technology and productivity z;(w). There is an iceberg

cost of shipping the ek-good t;, > 1, for i # n and t; = 1. Productivity is drawn from

10



a Fréchet distribution of the form F; = eliz™?, with T; > 0 and 8 > 1. We assume that
Ty/Ly = Tr/Lp = 1. The technology in this sector is identical to the technology postulated
in the perfect competition setup of Eaton & Kortum (2002).

The k-good is produced using a continuum of differentiated varieties, aggregated CES
with elasticity of substitution ¢ > 1. Each variety in country i = H, F is produced with
a linear production function using labor and with identical productivity across countries.
In order to produce a firm has to incur a fixed cost of entry f¢. There is an iceberg cost of
shipping the k-good, 7,, > 1, for i # n, and y;; = 1. Firms are homogeneous and compete
monopolistically and there is free entry into this sector. The (endogenous) number of firms
is denoted by M;, i = H,F. The technology in this sector is identical to the technology
postulated in the monopolistic competition setup of Krugman (1980).

The equilibrium is defined as firm entry, M;, and wages, w;, for the two countriesi = H, F
such that labor markets clear and free entry drives profits to zero in both countries.

We prove the following Lemma:

Lemma O.1 Assume that yyr = yrg = 1, Tur = Trg > 1, and Ly > L. Then the smaller

country specializes in the Krugman sector.

Proof: First, notice the free entry condition implies that the equilibrium entry in the Krug-

man sector is given by
ri .
Mi — KfeLi, 1= H, F. (027)

Thus, the market shares for each of the countries in the two sectors can be written as

ek Ti(wﬂin)_g _ Li(wiTin)_e

kT (w0rt) T S L (wiTn)

1-0

A — M (wiyi)' ™" il (wii)
T M (W) Tkl (W)

Using those expressions we now have to solve for equilibrium wages, w;, and entry r;, using

the three of the four labor market clearing conditions for the two sectors and one wage nor-
malization, say wy = 1. Therefore, the equilibrium conditions for ry, r; and wy and wr are
wy = 1and
wr (1—rp) Lp = a Y AB wyLy, (0.28)
n

wiriLi = (1—a) Y A¥w,L, fori = H,F. (0.29)
n
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We can now prove the lemma. We start by proving that wages equalize in both countries

when v;, = 1. Using the equilibrium condition for the k-sector,

Zn wyLy
Y Ly (wp)' 7

(w;)” = (1 —a) fori=H,F,

which implies that wy = wr. Imposing the normalization and using the equation above we

obtain a condition
ZrkLk =(1—a)) L, (0.30)
n
which combined with (O.28) can be used, in turn, to solve for r;, i = H, F, and thus
Tp 9
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We substitute (O.31) into (O.30) to obtain

0
THLH+<1—IX;%> LF:(l—lX);Ln — (0.32)
L 1 (T]:H)_g
=(1-— — | -1 0.33
= [XLH ( i Yk f—}'ﬁ (tee) ' Yk LL—E (TkH)9> ©3)
Ly 9 _
Lr  (Thr) (tru)”°
=(1-— — . 0.34
rg = (1 tx)+thH <1+L_F(THF)9+1+£_Z(TFH)9 (0.34)

We show that Ly > Lr implies rg < 1 — a, under symmetry of trade costs. Notice that this

term is negative iff

L _ L _
TFH ( L_H THF 9) < L_I:(THF) 6(1—|—i(TFH) 6) —
Ln
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> 1,

and under symmetry of trade costs, the last parenthetical term is negative iff Ly > Lr, prov-

ing the result. It is straightforward to prove that rr > 1 — a using equation (0.30). QED
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4 Plant-Level Fixed Location Costs: The case with p =0

In this Section we discuss the incorporation of plant-level fixed production cost under the
special case with p = 0. While we maintain the rest of the assumptions of the model, we as-
sume that for firms from 7 to open an affiliate in [ there is a fixed cost ¢, in units of production
labor of country /. For convenience, we write this cost as ¢; = v;F.

We show that fixed costs of opening a plant can be incorporated into the special case of
our model with p = 0 in such a way that the resulting extension is isomorphic to the existing
model without plant-level fixed costs.

As noted in the discussion of the multivariate Pareto distribution, for this parameteriza-
tion an entrant from a country i will draw a single country where it can produce with the
probability of this country being I is given by Tlp / Yk T]f and the productivity level given by
a Pareto distribution with shape parameter 6. Additionally, we consider only equilibria in

which the following restriction is satisfied:

(1—{—01)

wlpFl/Xl < (TlnPI

c—1
foralli,l and n # L. 0.35
whFa/ X Py ) 7 (©:39)

=1 Hence, this condition

Note that under symmetry, this condition becomes 1 +v < T
naturally extends a similar condition in Helpman, Melitz, and Yeaple (2004) to the case of
asymmetric countries.

Given these assumptions, we first show that the equilibrium is such that all affiliates in
I sell in | and that there is a positive measure of those affiliates that do not sell in n for all
n # | — that is, there is selection of foreign affiliates into all export markets. We begin by
defining the variable profits for a firm from i with productivity z; producing in I and selling

to n, which are given by

N 1 /6E,\"7
Tl (21) = - (Z—;ln) P 1X,.

The productivity cutoff for a domestic firm to export to country n, denoted here by len, are

defined implicitly by 7y, (z},) = w},F,. From the definition of variable profits, the cutoff is

1/(c—1) _
T _ owyFy TG
In Xn Pi’l .

given by

Because the variable profits of any foreign firm from i # [ satisfy 7;;,(z;) = 'y}l_‘fﬁlln (z;), the

cutoff productivity for all firms from i that have a plant in country / to sell to country 7 is

T — T
Ziln = Vil%1p-

13



Now, define 77;;(z;) to be the profits net of marketing costs (but gross of fixed investment

costs) for a firm from i with productivity z; producing in I,
i (z1) = Zmax {Tit(z1) — whE, 0}.
n

The MP productivity cutoffs for firms from i to open an affiliate in country [, z}/'¥, are defined
implicitly by

P
ﬂil(zf}d ) = wfﬁ”l-

We can now prove the following lemma that establishes that there exists affiliates that do not

export:
Lemma O.2 If condition (0.35) is satisfied, then zMP < z] foralli,] andn # 1.

Proof. Consider a firm from 7 in [ with productivity

1/(c—1) Efwl

zfl = i [(rwf (F + (pl) /Xl} B

Because 71;(z;) — wf F = wf @; by construction, this firm would make zero profits, and so
would break even, if it sells only in market I. Now consider the additional profits that could

be earned by selling in market n # I:

1
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~ P 1-0
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Z;klpn O'ZU,;;Fn
= utr, (W) (wf’ (Fito)/% (p>> <0
P, whEy/ Xy Py '

where the inequality at the end follows from the assumption in the lemma. This implies that
Y max {7, (z)) — whEF, 0} = 7y (2f) — wi Fy = wi g,
n

and hence _
1/(c—1) OW
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Finally, z}!? < z] then follows directly from the definition of z} and the assumption in the

lemma. =
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The next step is to solve for price indices as a function of entry levels and wages. Integrat-
ing using the Pareto distribution of entrants and substituting for the cutoffs for exporting, the

price indices must satisfy

B - . ow OYin Wi Tin
e = EEmm e () ()
n l l;én ! U - 9 - ]. Xn Pn
1/(0._1) N 0'—9—1
~ 1-0 0 ocwhE, oy, wh
+ Y M T, (Gy,,wh (—) — (1+v —n 7
; i zn(')’m n) c—0_1 X, ( n) P,

Note that we have substituted ¢, = v;F; to obtain this expression. Letting y1;, = 1and y;, = 0

if I # n, we can solve for P, which can be written compactly as

1-6/(0—1
—0 0 ocwhF, oy ~ p_ -0 1-60/(c—1)
Pt = o) X ;MiTil (U’yﬂwl Tin) (14 py,vn) )
(0.36)

Now, integrating over the sales of the individual exporters that originate from i and sell to n

from country I, we obtain

- _ _ 0 c—0-1
Xitn = MiTy (6,)' 7 PS'X, (m) <’YizZzTn> forn #1

and

N _ _ 2] c—0—-1
X = MiTy (F&y)" 7 PF'X (m) <7ilzﬁ4p> '

Substituting for the price index using (0.36), we have

-6 1-6/(c—1
Xitn = MiTy (&) " (L4 pgo0)' Y X,

—0
-0 _
Lk MicTj (“ijlw;kan> (14, 0,) 7

for all n and [.

Finally, the equilibrium (with A = 0) is a set of firms, production worker wages, and
innovation worker wages for each country, M, w”, w® such that the market for innovation
labor clears,

1Y Xin = wiL§ (0.37)

itir
n,l
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and the market for production labor clears,

1 1
wl'L] = = Y X + (1 —n— 5) X;. (0.38)
in

Note that these two equations are the same as in the case without fixed costs up to the calcu-
lation of Xj;,;, which we now address.!

To link the equilibrium without fixed costs to the one with fixed costs, let 7;,, and Tlp be
the parameters for trade costs and productivity in the model without fixed costs and denote
with tildes the ones in the world with fixed costs. Then, in the world without fixed costs, we

have

M. TCT? (v wlt;,)
Xy = ilid ('Yzl ! ln) X,

6
Lix MTST] <7jklw£Tkn>

and in the world with fixed costs, we have

- .- _ _
MTET? (gl 2y,) " (14 py,0,) @Y

~o
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Yk MkTETE (”ijzwzf Tkn) (1+ ppvm) /Y

Xn-

iln —

Thus, if we set
Tlp = Tlp

and
Tin

(1 _|_ ]/ll vn)l/(()’—l)—l/e

then the two equilibria yield the same (M, w”, w¢). Note that

Tln

%ll =T = 1 foralll

and
Ty = T (14 0,) YDV S 1 for 1 1,

where the inequality is strict for all v, > 0 since # > ¢ — 1 by assumption.

Note that prices are also the same in the two equilibria. Prices in the equilibrium without

10ne may have thought that we needed to subtract M;w; ¢, from 71}, ; X;;,, but recall that 7X;;; are the
profits net of marketing costs for firms from i producing in I and selling domestically in /. When the cutoff is
determined by wlp (F + ¢;) rather than wlpFl, then this means that X is already net of wf (F + ¢;), and hence
it should not be subtracted again.
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tixed costs are given by

0 pr 1-6/(c—1) 9
-0 _ nin P~ p .
b = <9—(U—1)> (0 Xy > ;MinTl (U’Yizwl Tln) p

while in the equilibrium with fixed costs we would have
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Because (M, w”, w¢) are the same and given the definition of the variables with tildes, then
prices must also be the same. Finally, the gravity relationships of the two models are also the
same as long as “own country” pairs are excluded.

Finally, because our counterfactuals entail moving 7’s or 's by a certain percent change,
the counterfactual implications of a percent change in the 7’s (with no transformation of 's)
are the same if we lived in a world with fixed investment costs as long as the key inequality
(0.35) holds.

5 Isomorphism

In this Section we present a formal isomorphism of our model where the firm has a multivari-
ate Pareto productivity to one where each firm’s productivity in a location is the product of
a core productivity and a location-specific efficiency shock as in Tintelnot (2017). The results

are independent from the assumptions on labor mobility across sectors.

5.1 Environment

The basic environment of the model with location-specific productivity shocks is the same as
in the main paper. The difference is that a firm’s productivity is the product of two random
variables: a “core productivity” parameter ¢ and a vector of location specific productivity
adjustment parameters, z = (z1,2, ...,zN). A firm with productivity variables ¢ and z pro-
ducing in country [ has labor productivity ¢ X z;.

These assumptions imply that a firm with productivity ¢ and z producing in location  to

serve market 1 has a unit cost given by wlp Tin/ (¢z;). Such a firm chooses to serve country n
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from the cheapest production location I, charging a price

pin = min{p;,}

o) . {%‘lwfﬁn}
mms{ ——mm p .

c—1 1 ¢z

We assume that ¢ is drawn from a Pareto distribution,

b F(p)=1- (%)

where k +1 — ¢ > 0, while z; for firms from i are drawn i.i.d from a Fréchet distribution with
parameters 6 and Tj,

—0
z) ~ e T

We again assume that firms incur a destination-specific fixed cost w}, F;, in order to have
the possibility of serving market n. In addition, we assume that these fixed costs are paid
before the vector of location-specific efficiency shocks z is observed, but knowing the firm’s
core productivity ¢. We assume that firms have to decide ex-ante how many markets they
might end up serving; once, the vector z is observed, the set of possible markets to serve
is given. Hence, firms choose to pay the entry cost to the destination market n if expected

profits are larger than entry costs. Firms make this calculation market-by-market.

5.2 Firm’s Problem

The entry decision into each market 7 gives us a threshold productivity level ¢; for which
firms from country i with ¢ > ¢¥ pay the fixed cost w)F;, and serve n and firms with
¢ < ¢F donot. To derive ¢ , imagine first that a firm from i with productivity vector (¢, z)
is forced to supply a country n from . The revenues of this firm would be (P,/ pin)” 1t X,

Let v;1, = Z-1¢pirn. Expected profits (gross of the fixed marketing cost) for such a firm are

o—1 o\ o—1 1-0
P (G5) T B
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Letting G(z; T) =1 — e~TZ then we know that ;1 1s distributed according to G(v;;,,; ('yilwl’cln)fg Tip).
Next, notice that for every ¢ > 1 we have

—0 1/e 1/c
© o4 0+c _ -1/
[E(v5,)]"¢ = [/0 vdG(v; (m’mwz’nn) T; )] =T < 5 > [('Yilwl'fln) ? Ti] ,

(0.39)
1/c
where we denote y, =T (%) :

This result implies that expected profits in this case are

4

_ (c—1)/6
Py 1971 (X, /0) B2, ) = PEY97 N (X /@) [ (rawof i) T Ta]

- o 1_‘71, 0+1—0
T\ 2 '

In fact firms in i that are not forced to supply a country n from [, they will choose the pro-

where

duction location that minimizes delivery cost, hence

1—0 1-0o
E[mlaxpgl< 4 ) 4>“(xn/a)(v},/)] :P,z”( 7 ) ¢ (X /0)E(min vy) '

c—1 c—1
However, v;,, = min; vy, is distributed according to G(v;,; ¥;,), where
p —0
¥, =Y (%.].w]. r]-n) T (0.40)
j
We finally have that the expected profits we are interested in are

Py 17 1 (Xu/0)Biy,

where
By = E(minovy,)' ™" = m ¥ " (0.41)
This definition implies that P71 (¢7,) o1 (X,,/7)Biy = whE;,, and hence
p =
P = | wg(ii” Bim] Pln (0.42)

Given that the expected marginal cost of producing and shipping the good from country i to
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n, using production location [ is

p
LW T
c; = E|min o il L In
! 214)1'11
1
p 4 -
. YirW; Tin wyFiy 1
= E _ —_— P
1
_ iy | nFn 1 1_0‘?1/913”
mn Xi’l ,-),170' mn
1
p T
a1 | wiE
= M) |0 ;(m Py.
n

where we have made use of definition (O.43). Notice that this expected cutoff cost, is the
same as the realized cutoff cost, up to a constant, in the main paper.

We can also calculate the share of firms from i serving in n that choose to do so from
location I, ¢;;,,. Since v;;, is distributed G(v;y,; (’yilwf T1,) "9T;) and | = argmin; vy, then
standard results with the Fréchet distribution imply that ¢;;, (which is also the share of sales
by firms in 7 in n that is produced in location /) imply that

—0

B (viwltm) Ty

iy = v, (0.43)

5.3 Price index

To calculate the price index Py, note that since pj;, = ;%79;1,/¢ and the measure of firms
from country i with ¢ is M;dF;(¢) then

1-0 ) l=o
e () " o) e

D
and hence
_ —1)/60 _ _
PY0 = o ML g (g) "),
where
1 =9 K
1= ’YK +1—0

Plugging in from (O.42) we get (after some simplifications)
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—1/x

(k4+1—0)/x(c—1)

b _ wh b p (1 -0)/ (0 T)gx /0

=y 2 FM;F, b 4% , (0.44)
1

where
cr = lel/K(O./,j/)(K+17(7)/K(¢771)'

5.4 Market Shares

We will construct and make use of three market shares that are relevant for our model and
potentially empirically relevant. To introduce these shares, let X;;,, denote the sales to market
n by firms originating in country i that are produced in country /. Notice that total spending
and total output are given by X, =} ;; X;;, and Y; = }; ,, Xjj,,. The share Aﬁ,l, Alj;l, /\f\f, can be
derived using the formulas (8), (10), (11).

We can use standard arguments about price indices in this kind of environment to get

—(xk+1-0)/(c—1 0
I . 41
Az’n_

—(xk+1=0)/(0—1)\px /6"
Y MibiE, ¥

(0.45)

In relation to the main paper, this expression is ‘distorted” through the term F;,, which, of
course, cancels out if F;,, = F,. Notice that the term ¥, is slightly different from that paper,
but very closely related.

To get trade shares, recall that firms from i that sell in 7 produce a share ,;, in country n
(equation 6). Hence the import share by # from [ is the weighted average of these production

E

shares across i weighed by the A},

An = 3 Pinhin- (0.46)
1

To get MP shares, note that the value of goods produced in I by firms from i to be delivered
tonis 1,L?iln/\£1 Xn, hence the total value of goods produced in I by firms fromiis}, ¢ilnA51Xn,

and so :

A]}A . Zn ¢ilnAinX”
— E .

: Z],n wjlnAan"

Thus, these expression are all as in the main paper.

(0.47)
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5.5 Profits

Let us now compute total profits made by firms from i from their production in country /,
I'l;;. We know that total variable profits made by firms from i in country / are ), gbilnAEan /0.
What are the fixed costs paid by these firms? The measure of firms in country i that serve

country n through location [ is 1, M;b¥ (¢7) ", hence
My =) (l/)izn/\ixn/ 0 = i, Mibf (95,) " wﬁFin) - (0.48)
n
To proceed, note that from (0.42) and (O.41) we have

IR ¥ (S WACEA S04
b (9F,) " =

1 K
Pr. 1 o=-1
WpFin | 7 1
(["—xn ] )

o (k+1-0)/(c-1)
P =, (—”) MbSE, /e grse ) F

whereas from (0.44) and (8) we have

n Xn 1 m in’s
hence
bK ~ K/ 0' 1 11;1(/9
R = M e ey
() g
3 5y AEX
= (/o) i
1 n+tin

Using expression (0.48) and the above definitions we have that

N _ AEX
I = le’im)\z’axn/”_ZIPiZan(’Y/U)K/(U Y O whFin
n n

wy Fiyy
= (/o= (7/o) ) Y PinAinXn

SO
Iy = nAjY,, (0.49)

where
oc—1

= ok
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with the interesting result the realized share of profits is constant but depends on «.

5.6 Equilibrium

Wages, spending, and number of firms, wf , X; and M,; solve the exact same system of equa-
tion in Section 2.3 in the paper, provided that AL and ¥, are the same. Notice that the
occupational choice model does not interfere with the rest of the derivations in the model as
the equilibrium equations are the same given wf , Xi and M;, which in turn are fully deter-

mined by the equations above. Given that we proceed to characterize welfare in the model.

5.7 Welfare

To look at welfare, we start with

T (wh) " Tin
/\nn = Z p
i Y (W Tkn) T

Using ¥, = ) (w) /71) -f T;; this implies

-1/6
P _ )\Zn
(Zi /\in Tin /‘Ym>

“1)/6 /e \— (k1
NE _ TOEMATY Y ()

m P%_U'

We also have

N\ 1/(c-1) _
Plugging in for ¢} = (U%) Pln and B;;,, = F‘YZ(Z D78 we then get

>—(K+1—¢T)/(¢7—1)

—Kkpx A g wk/0 ((WhEy, Kk+1—0
¢ OE MY (_Xn Py

Pl*U’ —

n

E
)‘in
hence

p
wi, F
P, = cib, ' M /Ry 179 <—n -

(x+1—0)/x(c—1)

(/\En) 1/x
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and real wage is

wfi <A£n> e ()‘En) o <21 )\51 T un /‘I'rin> 16 banlq/K
Py - o (%) (k+1-0) /x(0—1)

n

Let &, = Xin/ L Xjin, then we can show that

¥ Ty AL
Zi:TinT_I::ﬂin = nn’

Ennn

so finally we have

k+l—c

(Lu/(1— 7)) e 1wt (;;_) =

n

141 -1/6 B 1/6-1/x
<A£n> (&nnn) e <)‘5n> (T

1/6
nn

| &

—(k+1—0) —1/x
1 [(an) o1 ]

so the gains from openness are

k+l—c1
1

GO — ();_:) o1 </\Zn>l/6 (ennn)il/e (A5n>1/91/K
k+l—c

1 _ _
_ & o1 x 1 Xnnn 176 Zl ann 1/6-1/x
Y, X, X

bl’l M}z/K/

(0.50)

(0.51)

where we used the definitions of A,Zn, €unn, and AEH. This expression is the same as the main

paper aslongas1/0 = (1 —p) /8and 1/x —1/0 = p/0 so that

1/xk=1/6,1/6=(1—p) /0.

Notice that the case of p = 0 in the main paper corresponds to the case x = 0 here.

5.8 Formally Connecting the Models

We finally formally connect this model to the model in the main text. The variables with

tildes correspond to the variables of the model in the main text.
i) Parameters 7y, T, T and L are the same,
ii) Weset F;,, = F, = F,

iif) Set 1/x = 1/8,1/0 = (1-p) /8 = 0 =1x, 15 =0
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iv) Set wages, w; = @;, spending, X; = X;, and entry, M; = M;, the same.

: : . - E .
v) Given those, we can define ¥;,, = Y}, ¢;;,, = ¢¥;;,, and )\51 = A}, since

—0 .\ T 1/ (1—p
Yin =) (’Yijijjn) Ti=)_ <’Yiij'TJ'”> Ty = 1Yin( ?,
j j

and
—(k+1—=0)/(c—1)pK /6
)LE — Mib:'cFin T;{n
m —(k+1—=0)/(0—1)pK /6
¥ MibtF,, 3
_ MY e
oMb,
and also

9
(Yawit,) T

lpiln = ‘Pin ]
 (gwit) 0P T
- Tl/(lfp) - ll}iln

in
completing the isomorphism of all the variables in the two models. Notice that these deriva-
tions also imply Al = XlTn and AM = ;\Z]-\IA.

vi) We finally show that the price index is the same up to a constant. Using (O.44) we can

write the price index as

_ _ _ -1/
[ W (k+1—0)/x(c—1) Mnbzpnn(iﬂ—l o)/ (o I)TZT/ZQ 3
! ? Xn /\En

and using the definitions above

v —1/0
1 gt/ (o) (g1/0-p)) (1P)
. (@) (K+1—U)/K(U_1) Mnann 7 7 (Tli’l p)

P, = =
n Xn

s E
Ann

i (wn) (e 1-0)/x(e=1) [ yp, B2, (K+1—(T)/((7—1)‘?in] 18

= =P
Xn )KE nn

nn

given that AE, = AL so that this would imply P, = P,.

vii) The final step is to show that the models solve the same equilibrium conditions. Given
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the above definitions and the discussion in Subsection 5.6 this holds completing the deriva-

tion of the isomorphism between the two setups.

6 Process Innovation

Process innovation involves a conscious effort on the part of firms to lower their marginal
cost of production, but like all innovation involves uncertainty. Suppose that when firms
enter, in our model, each entrant in country i can augment its T} by a proportion 4;. The cost
of this possibility is 4 /& in terms of home labor.

From the firm’s perspective, the relevant concern is how process innovation will affect its

expected costs of serving foreign markets. Adapting (A.2), we have

o Gitn ) " A
Pr (Citn > Citns - Citn = Citns s Cinn = Cin) = 0 | Y |(Tfa;) T} (ﬁ) X
k=1 ikn

1
_g\T-p 6/(1—p)—1
((Tf“i) Tlp‘:ﬂn) Ten O

Assuming as before that marketing fixed costs are such that firms do not operate on the

support of the distribution, we still have

Pr (argmkin Cin=10N mkin Cikn = c) = Pr(Ciap>¢ . Cipn=2¢...Cinn > )

1
1—

0
P

= O0(Yina;) T ((Tieai) szé‘ﬁf)
= iy, ¥,

0—-1

where ¥;, and ¢;;,, continue to be given by the expressions in the text. Given this linearity,
(A.3) becomes

Pr (arg mkin Cin=1n mkin Cin < c;‘l> =a;p;,Yin (cfl)e

and hence,
. x ) %\ 0 N
Pr (mkm Cikn < cn) =Y aipp, Yin ()" = 2% (c;,)" .
k

The expected sales of the firm from i through I to n that has invested in process innovation
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of a; are

c::
E(xan) = iy, Find XS] / e dc,
0

)

1 #\0—0+1
ﬂimlPilnTianPg ()77,

and the expected marketing costs are
Pr (mkin Citn < c:;) whFy = whE Y ai, Y (c5)?,
k
0
= a;whF, ¥, (c).

Thus, the total expected profits (net of innovation costs) of serving # for a firm from i choos-

ing process innovation level n are

*\0 0 517(7 o—1 / x\1—0 p
Entiy(a;) = ai¥i (c,) XnPy " (cp) " —wyFy

6—c+1 o
0
c—1 X,P7l g 71
- g~ g (Z2n PE
Y9 o1 ’”( whE, &HT) W

Summing over all n and subtracting off the process innovation cost and the entry cost, the

total expected profits of innovation level a;

EMli(a) = L Emn(a) =] (Mﬂrf)

o

0
c—1 X, P71 g \ o1 (a;)"
= a; ¥ n PE — wf ! e

0Dyt (P ste) bt (Y

The first-order condition for the choice of the optimal level of process innovation is

o—1 X,P{l o\ B
y ¥ n whEy = wi(a;)" L.
—0 — 0 +1 ’”( whFy &10'> nfn = wi(a)

Substituting the first order condition into the zero expected profit condition yields

o
a—1

(ar)" =

fi-
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To complete the analysis, we can define the country innovation parameter as

1/«
TfZTf( - ff) , (0.52)

a—1

and the country entry fixed cost parameter as

ff = (a;)aﬂ‘f, (0.53)

- (2 ff’)a+ﬁ-

a \a—1

This expression shows that total innovation costs are the sum of the process innovation costs
(first term) and product innovation costs (second term). All the derivations in the paper are
therefore consistent with a model in which firms can choose the level of process innovation
at the time of entry with the parameters T and f{ adjusted to reflect the bundling of process

and product innovation.

7 Gravity: Alternative Estimations

7.1 Poisson PML estimation

By estimating the restricted and unrestricted gravity equations via Ordinary Least Square
(OLS), we assume that any source of variation in the error term, ¢, is orthogonal to the
independent variables. This is a strong assumption, but one that is routinely made in gravity
equation estimations. However, if g, is heteroscedastic, OLS estimates may be biased (see
Silva & Tenreyro (2006)). To study the effect of this bias, we re-estimate both the restricted
and unrestricted gravity equations using the Poisson pseudo-maximum-likelihood (PML)

estimator proposed by Silva & Tenreyro (2006). We report the coefficient estimates in Table 1.

7.2 Instrumental-variable estimation

We instrument trade costs with distance dummies, border, and language dummies, as well
as an index of the quality of a country’s infrastructure from the World Competitiveness Report.
Trade costs are the sum of freight costs (in logs), calculated from cif/fob U.S. imports and
then assumed to be symmetric for U.S. exports, and inward and outward tariffs combined
as log(1+t;/100) x (1 + #;;/100). As dependent variable, we use a Head-Ries measures of
trade flows: for restricted gravity, log(X;; x Xji;) — log(Xi; x Xj;;) with i = USA; and for
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Table 1: Restricted and unrestricted gravity, PPML estimator.

Distance Dummies Other Gravity Controls
Tariff | D2 D3 D4 D5 D6 | Self Border Lang. | Chi-sq.
Restricted -84 | 04 -17 -04 -16 -12| 22 0.3 -0.2 6006
(2.6) | (0.3) (04) (0.2) (04) (0.6) | (0.5 (0.4 (0.2)
Unrestricted | -54 | -06 -06 -08 -1.7 -13 | 28 0.8 -0.2 34975
(1.7) | (0.1) (0.3) (0.1) (0.2) (0.2) | (0.2) (0.2 (0.2)

Notes: Robust standard errors in parenthesis.

Table 2: Restricted and unrestricted gravity, instrumental variables (2SLS).

OLS v
Restricted Unrestricted || Restricted Unrestricted

(1) ) 3) (4)
Trade costs -11.8 -6.9 -14.38 -9.74
(1.02) (3.10) (4.98) (5.22)
Constant -5.5 -6.9 -4.69 -5.99
(1.10) (1.00) (1.42) (1.59)

Observations 45 45 45 45
R-sq. 0.21 0.10 0.20 0.08

Notes: The dependent variable for the restricted gravity equation is log(Xj; x Xj;;) — log(Xi; x Xjj;) with i = USA, while
for the unrestricted gravity equation is log(X); x X;;) —log(Xj; x Xj;). The variable “trade costs” is the sum of freight
costs (in logs), and inward and outward tariffs combined as log(1 + t;;/100) x (1 + #;;/100) with t; being the tariff rate
for goods from i to I. Trade costs are instrumented in columns 3 and 4 using distance dummies, self, border, and language

dummies, as well as an index of quality of infrastructure. Robust standard errors in parenthesis.

unrestricted gravity, log(X;; x Xj;) — log(X;; x Xji). We choose to use these indices, rather
than the trade flows (in logs) directly, because the data on bilateral freight costs are available

only for the United States, impeding the inclusion of two sets of country fixed effects in the

gravity equations. Table 2 presents the results.

7.3 Estimation using other tariff-weighting schemes

We estimate the restricted and unrestricted gravity equations using tariff measures that are
calculated using as the common weights the value of global trade in that industry divided by
the value of total global trade. The underlying tariff data is from the World Integrated Trade
Solution (WITS) data provided by the World Bank and calculated at the H.S. six-digit level
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Table 3: Restricted and unrestricted gravity, alternative tariff weights. OLS

Distance Dummies Other Gravity Controls
Tariff | D2 D3 D4 D5 D6 | Self Border Lang. | R-sq.
Restricted -128 | -05 -04 -14 -29 -27 | 21 0.2 0.6 0.84
(-3.5) | (0.5) (0.6) (0.6) (0.5) (0.6) | (0.7) (0.6) (0.3)
Unrestricted | -56 | -0.7 -0.7 -0.7 -20 -1.7 | 3.3 1.0 0.0 0.89
(1.9) | (0.3) (0.3) (0.3) (0.3) (0.3)|(0.4) (0.3) (0.1)

Notes: Robust standard errors in parenthesis.

for the year closest to 1999 for which data were available. The elasticity estimates, obtained

via OLS, are shown in Table 3.

8 Additional Tables
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Table 4: Aggregate Variables. Data and Model.

Country Name X;iata X;ﬂodel L, Yldata Yimodel r?atu r;ﬂodel Ai/X?ata

Australia 0.042 0.024 0.053 0.04 0.03 0.137 0.128 0.151
Austria 0.024 0.020 0.028 0.02 0.02 0.140 0.140 0.101
Benelux 0.078 0.056 0.077 0.09 0.07 0212 0213 -0.189
Brazil 0.093 0.102 0.184 0.10 0.10 0.140 0.145 0.058
Canada 0.079 0.073 0.096 0.09 0.08 0130 0.130 -0.012
China 0303 0292 1501 033 032 0.139 0.140 0.003
Cyprus 0.001 0.001 0.002 0.00 0.00 0.158 0.157  0.392
Denmark 0.014 0.014 0.024 0.02 0.01 0192 0193 -0.057
Spain 0.089 0.066 0.084 0.09 0.07 0133 0.135 0.086
Finland 0.017 0.010 0.019 0.02 0.01 0.203 0201 -0.188
France 0.152 0.139 0179 0.16 015 0174 0175 -0.028
United Kingdom 0.154 0.149 0.183 0.16 0.15 0.160 0.160 0.044
Germany 0263 0.267 0382 030 030 0176 0.178 -0.073
Greece 0.016 0.010 0.013 0.01 0.01 0.151 0.156 0.271
Hungary 0.010 0.017 0.035 0.01 0.02 0.045 0.046 0.196
Ireland 0.011 0.005 0.011 0.02 0.01 0.092 0.090 -0.275
Italy 0.172 0.103 0.121 0.19 0.11 0.150 0.150 -0.018
Japan 0.598 0511 0523 0.66 056 0.182 0.180 -0.053
Korea 0.1056 0.117 0.200 0.12 013 0160 0.163 -0.031
Mexico 0.081 0.077 0.266 0.08 0.08 0.127 0.130 0.103
Poland 0.024 0.023 0.126 0.02 0.02 0.115 0.116 0.128
Portugal 0.018 0.020 0.033 0.02 0.02 0.084 0.087  0.182
Romania 0.007 0.006 0.065 0.01 0.01 0.149 0.158 0.090
Sweden 0.030 0.020 0.031 0.03 0.02 0169 0.166 -0.104
Turkey 0.042 0.053 0.109 0.04 0.05 0.150 0.159 0.052
United States 1.000 1.000 1.000 1.00 1.00 0.179 0.180 0.034
Average 013 012 021 014 013 015 0.15 0.03

Note: Expenditure X;.i“t“ is from the WIOD, an average over 1996-2001, for manufacturing; output Yf”ta is calculated
using the expenditure data and bilateral trade shares in manufacturing, from the WIOD, an average over 1996-2001,
as Yi"l”t“ = Y, (AL )dataxdate, Jabor [; is equipped labor from Klenow & Rodriguez-Clare (2005), an average for the
nineties, adjusted by the share of manufacturing employment from UNIDO; the trade and MP deficits are calculated
as A; = Xdata — ydata(1/G) 4 X994 (1 40 — o) / (00) + 1 Ty (A)T)4*2y#ata where the bilateral MP shares are from Ramondo
et al. (2015), an average over 1996-2001; and the innovation share is calculated as % = 1 — (YA (1 /) + X90(1 + 0 —
o)/ (09))/(Xdat — A;). The variables X"odel ymodel and ymodel are as implied by the calibrated model with trade and MP

imbalances. Variables X, Y, and L are relative to the United States.
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Table 5: Gains from Openness, Trade, and MP. Baseline calibration.

GO, overall GO, direct GO, indirect | GT | GMP

1) () €) @ | O
Australia 1.207 1.422 0.848 0.924 | 1.117
Austria 1.346 1.383 0.973 1.033 | 1.110
Benelux 1.602 1.529 1.048 1.097 | 1.278
Brazil 1.038 1.069 0.970 0.987 | 1.003
Canada 1.490 1.572 0.949 1.056 | 1.068
China 1.034 1.074 0.963 0.978 | 1.000
Cyprus 1.372 1.372 1.000 1.370 | 1.004
Denmark 1.324 1.280 1.034 1.104 | 1.071
Spain 1112 1.160 0.959 0.996 | 1.019
Finland 1.291 1.245 1.037 1.074 | 1.093
France 1.190 1.177 1.011 1.040 | 1.073
United Kingdom ~ 1.267 1.281 0.989 1.029 | 1.130
Germany 1.182 1171 1.009 1.025 | 1.102
Greece 1.130 1.140 0.992 1.071 | 1.000
Hungary 1.440 1.730 0.833 0.948 | 1.163
Ireland 1.895 2182 0.868 0.990 | 1.277
Ttaly 1111 1.135 0.978 1.014 | 1.015
Japan 1.051 1.035 1.015 1.026 | 1.027
Korea 1.049 1.056 0.993 1.011 | 1.012
Mexico 1.167 1.224 0.953 1.018 | 1.010
Poland 1.133 1.209 0937 | 0988 | 1.014
Portugal 1.265 1.405 0.900 0.968 | 1.067
Romania 1.139 1.150 0.990 1.076 | 0.998
Sweden 1.395 1.403 0.994 1.052 | 1.125
Turkey 1.058 1.068 0.990 1.026 | 0.995
United States 1.098 1.076 1.020 1.032 | 1.053
Average 1.246 1.290 0971 | 1.036 | 1.070

Note: The gains from openness refer to changes in real expenditure between autarky and the calibrated equilibrium.
The direct and indirect effects refer to the first and second terms, respectively, on the right-hand side of (27). The gains
from trade (MP) refer to changes in real expenditure between an equilibrium with only MP (trade) and the calibrated
equilibrium with both trade and MP. Changes are with respect to the baseline calibrated equilibrium without trade and
MP imbalances, A = 0.
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Table 6: MP Liberalization. Baseline calibration.

% change in: innovation share real expenditure real production wage real innovation wage
r X/P wP /P wt/P
Australia -11.49 3.40 3.83 -2.72
Austria -0.52 3.00 3.05 2.73
Benelux 10.63 5.61 417 11.08
Brazil -4.14 0.26 0.61 -1.84
Canada -3.06 3.03 3.27 1.44
China -5.33 0.26 0.70 -2.45
Cyprus 0.00 0.06 0.06 0.06
Denmark 2.33 2.30 2.01 3.49
Spain -5.94 0.93 1.41 -2.11
Finland 2.88 2.81 2.45 4.28
France 1.02 224 2.13 2.76
United Kingdom 2.16 3.36 3.14 4.46
Germany 1.29 2.71 2.57 3.37
Greece -1.85 0.11 0.28 -0.82
Hungary -14.80 3.76 4.24 -4.23
Ireland 7.52 4.94 4.60 8.81
Italy -3.70 0.83 1.16 -1.05
Japan 0.99 0.72 0.61 1.22
Korea -1.02 0.49 0.59 -0.03
Mexico -8.26 0.81 1.45 -3.44
Poland -9.40 0.95 1.60 -3.91
Portugal -9.72 2.64 3.18 -2.47
Romania -2.65 0.02 0.27 -1.32
Sweden 2.51 3.63 3.38 4.93
Turkey -2.14 -0.01 0.20 -1.08
United States 0.75 1.32 1.23 1.70
Average -2.00 1.93 2.01 0.88

Note: MP liberalization refers to a five-percent decrease in all MP costs with respect to the baseline calibrated values. The
variable w* is the wage per efficiency unit in the innovation sector, while w? is the wage per efficiency unit in the production
sector. Percentage changes are with respect to the baseline calibrated equilibrium without trade and MP imbalances, A = 0.
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Table 7: The Rise of the East. Baseline calibration.

China in autarky MP liberalization into China || Frictionless MP into CHN from US
% change in: r wP/P wt/P X/P r wP/P w¢/P X/P r wP/P  w®/P X/P
Australia -057 -047 -077 -049 | 067 010 045 012 || -440 064 -1.75 0.48
Austria -1.02 -080 -140 -0.89 | -030 0.01 -017 -0.02 | 322 067 256 0.95
Benelux -1.04 051 -116 -0.64 | 095 010 070 022 || -081 020 -0.31 0.09
Brazil 0.07 -018 -014 -017| -011 001 -0.06 0.00 || -0.89 010 -0.43 0.02
Canada -226  -048 -1.78 -0.65 | 1.16 014 080 022 || -1063 087 -538 0.09
China 1955 -484 574 -329 || -1195 173 -545 075 || -9225 4388 -62.65 34.20
Cyprus 0.00 -157 -157 -157 | 0.00 -0.08 -0.08 -0.08 | 0.00 0.75 0.75 0.75
Denmark -118  -1.24  -196 -138 | 022 -003 011 0.00 || 0.69 1.31 1.75 1.40
Spain 019 -013 -002 -012| -0.10 002 -0.03 0.02 || -0.03 0.22 0.20 0.22
Finland -298 -056 -240 -091 || 1.68 017 122 038 || -3.73 -0.05 -237 -0.50
France -0.60 -0.67 -1.03 -073 | 032 002 021 006 || -077 044 -0.03 0.36
United Kingdom -0.58 -0.50 -0.84 -0.56 || 0.48 006 035 011 || -1.32 033 -046 0.21
Germany -1.57 028 -123 -044 | 1.00 013 073 023 || 466 -0.02 -285 -0.51
Greece -003 -035 -036 -035| -007 -002 -0.07 -0.03 | 0.09 0.10 0.16 0.11
Hungary 006 -022 -019 -022| -031 008 -0.09 0.07 || 2.03 017 124 0.23
Ireland -0.79 -033 -076 -0.37 | 0.58 012 043 014 || -556 092 -2.16 0.68
Italy -037 -057 -079 -0.60 | -0.04 0.00 -0.03 -0.01| 056 054 087 0.59
Japan -1.81 057 -167 076 || 121 013 08 026 || 086 0.09 -043 0.00
Korea -118 027  -098 -0.39 | 0.68 0.09 050 016 || -1.60 -0.06 -1.02 -0.21
Mexico 034 -014 006 -011| -025 003 -011 0.01 || -336 059 -1.36 0.33
Poland 024 -009 005 -007| -010 003 -0.03 0.02 | 072  0.08 0.49 0.13
Portugal -051 -030 -058 -033| -018 0.03 -0.08 0.02 || 051 0.10 0.38 0.13
Romania -0.03 -029 -031 -029 | -005 -0.02 -005 -0.03]| -007 004 0.00 0.03
Sweden -113 045 -1.12 -055| 0.86 010 061 018 || 234 024 -116 0.02
Turkey 002 -022 -021 -022| -006 000 -004 -001 ]| 0.04 018 0.20 0.18
United States -253 -048 -2.03 -0.76 || 1.34 016 098 031 || 21.87 227 1575 4.85
Average 001 -064 -067 -065| -0.09 012 006 012 || -398 210 -2.23 1.72

Note: China in autarky refers to the counterfactual scenario in which trade and MP costs from/to China are set to infinity;
MP liberalization into China refers to the counterfactual scenario in which MP costs into China are decreased by ten
percent; frictionless MP into China from USA refers to the counterfactual scenario in which MP costs from the United
States into China are set to one. The variables are: real expenditure, X/P; innovation share, r; real wage in production,
w? /P; and real wage in innovation, w’/P. Percentage changes are with respect to the baseline calibrated equilibrium
without trade and MP imbalances, A = 0.
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Table 8: The Fall of the West. Baseline calibration.

Rise in MP barriers from US "Brexit I” "Brexit I1”
% change in: r wf/P w*/P X/P r wf/P w®/P X/P r wf/P w/P X/P
Australia 2655 -5.44 740 -453 || 0.09 0.01 0.05 0.01 0.14 0.01 0.08 0.01
Austria 5.72 -0.04 3.29 045 || -0.15 -0.04 -0.12 -0.05| 026 -0.07 0.08 -0.05
Benelux 9.31 -2.32 336 -1.14 | 0.02 -055 -053 -054| -033 -054 -0.75 -0.58
Brazil 6.10 -0.74 278 -0.22 || 0.02 0.01 0.03 0.01 0.01 0.02 0.03  0.02
Canada 3530 -5.00 1351 -2.41 || 0.01 0.00 0.01 0.00 | 0.10 0.02 0.08 0.03
China 6.20 -0.67 2.88 -0.17 || 0.00 0.00 0.01 0.00 || 0.01 0.01 0.01 0.01
Cyprus 0.00 -031 -031 -0311 0.00 -142 -142 -142 | 0.00 -137 -137 -1.37
Denmark 5.73 0.00 354 069 || 001 -005 -0.04 -005| 004 -0.16 -0.13 -0.15
Spain 3.73 -0.16 1.99 0.14 || -045 -018 -044 -022 | -0.14 -0.18 -0.26 -0.19
Finland 6.60 -0.20 388 061 || -022 -0.17 -030 -0.20| -0.26 -0.31 -047 -0.34
France 8.78 -0.68 457 026 || 0.06 -0.01 0.03 0.00 || 0.06 -0.14 -0.11 -0.13
United Kingdom 15.68  -3.06 584 -1.60 || -0.63 -047 -0.84 -053 | -235 -135 -2.73 -1.57
Germany 9.25 -0.82 4.69 0.16 || 0.13  0.00 0.08 0.01 || -0.07 -023 -0.28 -0.24
Greece 1.78 -0.15 0.91 0.02 || 0.03 -0.01 0.00 -0.01 || 0.11 -0.05 0.02 -0.04
Hungary 6.86 -0.69 288 -048 || -1.18 -0.12 -0.74 -0.15| -048 -0.21 -046 -0.22
Ireland 3556 -7.08 984 566 | 0.03 -002 000 -002]| -144 -047 -125 -0.53
Italy 4.78 -0.23 256 019 || 0.04 0.01 0.03 0.01 0.19  0.02 0.13 0.04
Japan 3.95 -0.27 212 016 || 0.02 0.00 0.02 0.01 0.07 0.01 0.05 0.02
Korea 411 -0.41 2.02 -0.01 || 0.01 0.01 0.02 0.01 0.02  0.02 0.03 0.02
Mexico 19.08 -2.23 828 -0.77 || 0.00  0.00 0.00 0.00 || 0.00 0.00 0.00 0.00
Poland 0.83 0.22 0.69 028 || -0.34 -0.09 -028 -0.11 | 0.08 -0.12 -0.08 -0.12
Portugal 2.26 -0.01 1.23 011 || -045 -010 -0.35 -0.12 | 092 -050 0.00 -0.45
Romania 0.16 -0.02 0.07 0.00 || -0.01 -0.02 -0.02 -0.02 | 0.08 -0.04 0.01 -0.03
Sweden 9.08 -1.33 397 -045 | -051 -034 -064 -038 ]| -0.73 -048 -0.92 -0.55
Turkey 0.77 -0.04 0.41 0.03 || 0.01 0.02 0.03 0.02 || 0.03 0.04 0.06 0.04
United States -16.67  -1.29 -11.52 -3.07 || 0.06  0.01 0.04 0.01 028  0.02 0.19 0.05
Average 8.13 -1.27 3.11  -0.68 H -0.13 -0.13 -0.21 -0.14 | -0.13 -0.23 -0.31 -0.24

Note: Rise in MP barriers from U.S. refers to an increase in 7;; of 20 percent, for i = US, i # . “Brexit 1” refers to an increase
in 7; of five percent, for i = GBR, | € EU, and i # I, "Brexit II” refers to an increase in 7;; and v;; of five percent each, for
i=GBR, ! € EU,and i # I. The variables are: real expenditure, X /P; innovation share, r; real wage in production, w? / P;
and real wage in innovation, w°/P. Percentage changes are with respect to the baseline calibrated equilibrium without
trade and MP imbalances, A = 0.
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Table 9: Gains from Openness, Trade, and MP. Calibration with p = 0.

r GO, overall GO, direct GO, indirect GT GMP

(1) (2) (3) (4) G ©
Australia 0.093 1.080 1.176 0.918 0.969 1.044
Austria 0.128 1.156 1.193 0.970 1.055 1.068
Benelux 0.184 1.378 1.320 1.044 1.135 1.256
Brazil 0.127 1.026 1.060 0.968 0.987 1.008
Canada 0.116 1.264 1.327 0.953 1.117 1.087
China 0.125 1.023 1.060 0.966 0.985 1.007
Cyprus 0.150 1.188 1.188 1.000 1.188 1.007
Denmark 0.165 1.170 1.147 1.020 1.129 1.059
Spain 0.121 1.068 1.112 0.960 1.009 1.021
Finland 0.175 1.190 1.153 1.032 1.113 1.104
France 0.155 1.117 1.110 1.007 1.056 1.067
United Kingdom 0.143 1.161 1.172 0.991 1.046 1.104
Germany 0.156 1.128 1.119 1.008 1.044 1.091
Greece 0.141 1.077 1.090 0.988 1.057 1.009
Hungary 0.042 1.156 1.407 0.822 0.949 1.087
Ireland 0.076 1.314 1.476 0.890 1.062 1.144
Italy 0.135 1.074 1.097 0.979 1.031 1.023
Japan 0.161 1.040 1.026 1.014 1.027 1.029
Korea 0.144 1.030 1.038 0.992 1.012 1.010
Mexico 0.115 1.101 1.157 0.952 1.038 1.016
Poland 0.105 1.070 1.142 0.937 1.004 1.016
Portugal 0.077 1.114 1.247 0.893 0.977 1.045
Romania 0.136 1.084 1.106 0.980 1.074 1.005
Sweden 0.148 1.215 1.218 0.997 1.098 1.107
Turkey 0.136 1.043 1.062 0.982 1.021 1.005
United States 0.164 1.086 1.067 1.018 1.041 1.063
Average 0.131 1.129 1.164 0.972 1.047 1.057

Note: The gains from openness refer to changes in real expenditure between autarky and the calibrated equilibrium.
The direct and indirect effects refer to the first and second terms, respectively, on the right-hand side of (27). The gains
from trade (MP) refer to changes in real expenditure between an equilibrium with only MP (trade) and the calibrated
equilibrium with both trade and MP. Changes are with respect to the baseline calibrated equilibrium without trade and
MP imbalances, A = 0.

36



Table 10: MP Liberalization. Calibration with p = 0.

% change in: innovation share real expenditure real production wage real innovation wage
r X/P wP /P w®/P
1) (2) 3) (4)
Australia -11.54 1.45 2.05 -4.58
Austria -3.74 1.66 1.94 -0.26
Benelux 10.13 5.27 4.07 10.47
Brazil -4.93 0.28 0.64 -2.23
Canada -3.25 2.32 2.54 0.65
China -5.33 0.26 0.64 -2.45
Cyprus 0.00 0.17 0.17 0.17
Denmark 1.42 1.28 1.14 2.00
Spain -6.08 0.60 1.02 -2.50
Finland 2.63 217 1.89 3.50
France 0.26 1.52 1.50 1.65
United Kingdom 0.65 2.51 2.45 2.84
Germany 0.68 2.04 1.98 2.39
Greece -1.94 0.24 0.40 -0.74
Hungary -26.19 2.90 3.48 -11.60
Ireland -4.96 3.57 3.78 0.96
Italy -3.38 0.59 0.85 -1.13
Japan 1.18 0.65 0.53 1.24
Korea -1.41 0.26 0.37 -0.45
Mexico -7.46 0.53 1.02 -3.29
Poland -10.29 0.63 1.24 -4.69
Portugal -15.68 1.61 2.27 -6.70
Romania -2.95 0.15 0.38 -1.34
Sweden 0.65 2.48 2.42 2.81
Turkey -2.85 0.14 0.36 -1.30
United States 1.23 1.36 1.24 1.98
Average -3.58 1.41 1.55 -0.48

Note: MP liberalization refers to a five-percent decrease in all MP costs with respect to the baseline calibrated values. The
variable w* is the wage per efficiency unit in the innovation sector, while w? is the wage per efficiency unit in the production
sector. Percentage changes are with respect to the baseline calibrated equilibrium without trade and MP imbalances, A = 0.
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Table 11: Gains from Openness, Trade, and MP. Calibration with x = 5.

r GO, overall GO, direct GO, indirect GT GMP

1) (2) €) 4) G) (6

Australia 0.055 1.213 1.520 0.798 0940 1.123
Austria 0.150 1.345 1.375 0.978 1.042 1.109
Benelux 0.197 1.597 1.538 1.039 1.081 1.273
Brazil 0.145 1.037 1.069 0.970 0.989 1.002
Canada 0.128 1.487 1.576 0.945 1.071 1.066
China 0.139 1.033 1.074 0.962 0.980 0.999
Cyprus 0.167 1.373 1.373 1.000 1372 1.004
Denmark 0.194 1.323 1.278 1.035 1.099 1.070
Spain 0.137 1.110 1.159 0.958 1.000 1.018
Finland 0.193 1.288 1.246 1.033 1.065 1.090
France 0.175 1.190 1.176 1.012 1.040 1.073
United Kingdom 0.158 1.267 1.282 0.988 1.032  1.130
Germany 0.172 1.181 1.172 1.007 1.023 1.101
Greece 0.161 1.130 1.139 0.992 1.073  1.000
Hungary 0.067 1.384 1.668 0.830 0982 1.122
Ireland 0.065 1.873 2273 0.824 1.019 1.264
Italy 0.151 1.110 1.135 0.978 1.017 1.014
Japan 0.178 1.051 1.036 1.015 1.025 1.026
Korea 0.162 1.049 1.056 0.994 1.012 1.012
Mexico 0.133 1.165 1.223 0.952 1.026 1.008
Poland 0.122 1.128 1.206 0.935 099 1.010
Portugal 0.102 1.250 1.388 0.901 0.986 1.055
Romania 0.160 1.139 1.150 0.990 1.078 0.998
Sweden 0.160 1.394 1.407 0.991 1.054 71.124
Turkey 0.160 1.058 1.068 0.991 1.027 0.995
United States 0.183 1.098 1.075 1.021 1.030 1.053
Average 0.15 1.24 1.29 0.97 1.04 1.07

Note: The gains from openness refer to changes in real expenditure between autarky and the calibrated equilibrium.
The direct and indirect effects refer to the first and second terms, respectively, on the right-hand side of (27). The gains
from trade (MP) refer to changes in real expenditure between an equilibrium with only MP (trade) and the calibrated
equilibrium with both trade and MP. Changes are with respect to the baseline calibrated equilibrium without trade and
MP imbalances, A = 0.
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Table 12: MP Liberalization. Calibrations with k¥ = 5.

% change in:

innovation share

real expenditure

real production wage

real innovation wage

r X/P wP /P w®/P
(1) 2) 3) 4)

Australia -16.59 3.91 4.11 0.20
Austria -1.12 2.98 3.02 2.75
Benelux 19.29 5.75 4.73 9.55
Brazil -4.51 0.21 0.36 -0.71
Canada -6.11 2.99 3.17 1.70
China -5.91 0.20 0.39 -1.01
Cyprus 0.00 -0.04 -0.04 -0.04
Denmark 2.80 2.30 2.17 2.87
Spain -7.13 0.85 1.07 -0.63
Finland 3.10 2.83 2.67 3.46
France 0.80 2.25 2.22 2.42
United Kingdom 2.24 3.36 3.27 3.82
Germany 0.90 2.78 2.74 2.96
Greece -1.96 0.10 0.18 -0.29
Hungary -20.66 3.62 3.92 -1.07
Ireland 13.28 5.05 4.85 7.70
Italy -4.79 0.78 0.95 -0.20
Japan 0.92 0.71 0.67 0.90
Korea -1.14 0.48 0.52 0.25
Mexico -9.65 0.73 1.03 -1.29
Poland -11.36 0.87 1.19 -1.53
Portugal -12.30 2.53 2.81 -0.13
Romania -2.65 0.01 0.11 -0.53
Sweden 2.04 3.65 3.57 4.07
Turkey -2.22 -0.03 0.06 -0.47
United States 0.90 1.34 1.30 1.52
Average -2.38 1.93 1.96 1.39

Note: MP liberalization refers to a five-percent decrease in all MP costs with respect to the baseline calibrated values. The
variable w* is the wage per efficiency unit in the innovation sector, while w? is the wage per efficiency unit in the production
sector. Percentage changes are with respect to the baseline calibrated equilibrium without trade and MP imbalances, A = 0.
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