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The Online Appendix includes a number of results. First, we include the proofs and sup-
porting results of propositions in the main paper. Second, we discuss a number of results that
appear, or are discussed, in the main paper. Finally, we 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 of Proposition 2

It immediately follows from (13) and (14), that as x — oo workers become perfect substitutes.
Hence, an interior equilibrium in which both innovation and production occur in country i
requires wf = wf . As such, we refer to the single wage w; for country i.

Part (i) First, as a preliminary result, we establish that if L; > L, then w = wy/wy > 1.
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this implies that AF 4 AL = AL + AL = 1) and that ¥;, = ¥; for any i, n. The zero-profit

condition in (16) implies that

The absence of trade costs implies that A AF for any i,n (For future reference, note that
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Using these equations together with the definition of AF, which implies that

AE . MiYi MY,
YL MiYk e MY

and M;f® = L{, we have w = ¥1/Y¥>.

Using the definition of ¥;, and the assumption of A; = A, we can obtain after some
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The right hand side of this equation is increasing in w which implies that w is increasing in
Ly/L,. Since L1 /L, = 1implies that w = 1, then L /L, > 1 implies that w > 1, which proves
the preliminary result.

Second, using the previous result we can prove that if L1 > L, then r; > r,. The proof is
by contradiction. Suppose that r{ < r,. From the labor market clearing condition in (15) and

from (17) and Al = Al = AT, we have
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Assuming that r; < r, then labor market clearing in the two countries requires
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Using the definition for AZT, the result AL = AF and (0.1) and (0.2), after some derivations

expression (O.5) implies that
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which will finally allow us to prove the result by contradiction. Note that when L1 > L,
we have w > 1, so that the term in parentheses on the left-hand-side of this inequality is
negative. If w?/ (1-0)+19=0/(1=p) > 1 then the inequality is violated and the desired contra-
diction is shown. Alternately, if w?/ (1=p)+19=0/(1-p) < 1 we can substitute out Ly/L; from
the inequality using (O.4) to arrive at an expression that given the assumption that 6 > 1
contradicts the initial assertion that r; < r,. Thus, since this assertion leads to a contradic-

tion in all cases, we conclude that 71 > r,, which completes the proof of part i).



Part (ii) Denote the size of the labor forces as L and note that with x — oo w{ = wp = w;.

Let w = wy /w,. From the free entry conditions for countries 1 and 2 and the assumption of

no trade costs, it follows that w = ¥;/¥5. Using the definitions, this implies that
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We first show that v, < 7, implies that w > 1. Note that for v, = 75, the only solution to
(0.6) is w = 1. Totally differentiating (O.6), yields
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Equation (O.6) then confirms that dw/dvy,; > 0. Hence for 7y, < 75, w > 1.
Now, we turn to the labor market clearing, equation (15). With identical countries and

free trade, the labor market clearing condition for country 1 can be written.
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Free entry in each country implies that
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Noting that 7, = 77(1 + w) — wr; we can further consolidate terms, arriving at
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Using the definitions of ¢,,; and ¥,;;, we arrive at
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Now suppose that r; < 7, then we must the ratio on the right-hand side of this expression

be less than one. After simplification the required inequality can be reduced to
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The left-hand side of this inequality must be positive because y;, < 7,; implies that w > 1.
Moreover, w > 1 and y;, < 757 imply that the right-hand side of this inequality must be
negative. Hence, this is a contradiction and we conclude that r; > 5. By the equilibrium

conditions, we have r, = 17 4+ w (17 — r1) which implies that r, < 1. QED.

2 Real Wage in Terms of Flows

We start with the definition of A}, in (10). Using also the definitions of Y;,, and &, setting

| = n and solving for w},, we have
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where ( is a constant that is defined above. Combining the two previous expressions and

using Ty, = T¢T),, we get
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Using (7), the definition of 1,;,, and simplifying, we get
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Plugging this expression into (O.8), and using the definitions of AL, and AL, yields

p ~Le 8 (PR B
Wn _ 4 (TETPM )1/9 Xnn T (X X 0 [ wykFy
P, men X, Xy X, '

Finally, to write wz / X, in terms of flows, note that
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Plugging into (O.10) then yields
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We obtain (X, /Ly) /Py = (Xn/ w,’zin) X (wﬁ / P,;) by combining the last two equations to get

_1-p
N

Selast

— c—1-6

Xn/Ly F, \ 0e-1) 1/6 ( Xunn
=¢ (L TeTh

P, g(Ln (LT M) X

(Zl ann ) -
Xn

c—1-6 -1

(1= ) (1)



This allows us to write gains from openness as
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where M7 is mass of products introduced in an autarky equilibrium. Writing M, in terms of
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ry as in (23) implies that

leaving us with
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as in the text.

3 Proof of Proposition 3

We start with part (i) of the proposition and begin by showing that the mass of varieties is
proportional to the population of the economy. For any given relative wage, the limit as

x — 1 of the measure of innovation workers is
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Similiarly, L’ = L;. It immediately follows that M; = L;/f¢. Letl, = Ly/ Y¥;L;, t; = T¢, and
_y 1 y 7] i

LT
t=Y, Z’—Lf = Z]- lit;. The assumption that A; = A, for all i, together with the definition
A = (Tp) /Lp implies that T;; = T¢T/ = T¢(L!) P Let W; (X;) be the real wage
(expenditure) in country i under frictionless trade and no MP, and let W (X ) be the real
wage (expenditure) in country i under frictionless trade and MP. We first characterize the
expressions for welfare under restricted entry in the following Lemma, which is proved in

Section 6.
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Vi, and assume p — 1 for all i. The ratio of the real wage under frictionless trade and MP to the real

Lemma O.1 Consider a world with no worker mobility, xk — 1, where A; = A, and % <

wage under free trade and no MP, W; = W} /W;, is given by the expression:
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wherev =0/ (0 —1) — 1.

With the help of this Lemma, we can now proceed to prove the two parts of the proposition.
Notice that around t; ~~ t, the restriction specified in the Lemma is always satisfied, so that

we can make use of the Lemma for proving Proposition 3.
_ 2
Part (i) We first show that real wages increase iff ¢ < 6 = (1+_6)2’ by using Lemma O.1.
1+6-+6

Taking logs in (O.20), differentiating with respect to the size of one country ¢;, and evaluating

itatt; = t, for all i, we get that the sign of this derivative is determined by
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or equivalently, by the sign of vy —6/(1 +0) . Having vy > 6/(1 + 0) is equivalent to
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Part (ii) Now consider real expenditures. Total real expenditure in country i is X; =
(w! +w¢) L;i/ Py = (1 +w¢/w!) LW,

In the no-MP equilibrium, we must have w?/ wf = 1 — 77, whereas in the MP equilibrium
, labor market clearing for innovation labor, ) wlffk = (1 — 1) ¥k Xk, and production wage

equalization for p — 1, yield

Consider the ratio X; = (X} /P¥) / (X;/D;). The total expenditure gains from MP are
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and hence, using (0.20),
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This expression is similar to what we had above for real wages, only that instead of v we

now have v + 0. Thus, the condition for real income to increase with MP is that (v+0) 7 >
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6/ (1 + 6). Notice that this condition is equivalent to § > ¢ — 1, which we always require for

the various integrals to have a finite mean. Thus, real expenditure must increase with MP.
In a similar manner we can show that the innovation wage increases under frictionless

trade and MP. With frictionless trade and no MP we have W/ = W;n/ (1 — 1), while with

frictionless trade and MP we have Wf™* = Wi*%iy / (1 — 7). This implies that
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Taking logs, differentiating, and evaluating around t; ~ t, we obtain
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which is always positive because 6 > max {1, — 1}, implying that real profits are higher
with frictionless MP than with no MP.

Now consider part (ii) of the proposition. We begin by solving for the equilibrium real

income of innovation labor in country j. In the absence of MP, there can be no specialization

in trade or MP so we relative wages are fixed at
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The price index continues to be given by
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but in our simplified case, we have
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These three equations completely pin down the real income of a unit of innovation labor in

the no MP equilibrium.



In the equilibrium with MP, the fact that there are not trade barriers and there are free flow
e __ 4
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of ideas requires that factor price equalization prevails for innovation labor: w{ = w
for all i. For all i # j production labor can only be used for marketing fixed costs so that

PLi=(1—-5(1+0))X;

w;

As in the MP equilibrium, production labor from country j must unilaterally serve global

demand. Hence, the labor market clearing condition becomes
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which, after substituting for w¢ and wf , simplifies to
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where N is the number of countries in the world economy. The price index can now be

written
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Combining the wages and price indexes for the two equilibrium yields
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Taking the logarithm of this expression and differentiating with respect to N we obtain
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We complete the proof by contradiction. Suppose that the real wage of country j innova-
tion workers were to increase with an increase in the number of countries that the country

after some simplification:




engages in MP. Then, we would have
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but rearranging this expression yields
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Note that the left hand side of this inequality is strictly increasing in N so that if this condition
tails for N = 1, then if must fall for all N. Evaluating this expression at N = 1, yields

1> 62,

Note that the requirement that 6 > max(1,0 — 1) implies that the term on the right-hand
side of this inequality must be greater than one. This contradicts the assertion that income
must rise. Hence, the real income of innovation workers in country j must fall.

Finally, using the equations above, aggregate real expenditure change is given by

:(1+M)E.

1+06 P;
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Totally differentiating this expression with respect to N it can be shown by contradiction that

an increase in N must be associated with an increase in real expenditure. QED

4 Gains from MP: Frictionless Trade and Homogenous Work-

ers

We now establish the claim in Section 2.5.3 that a move from frictionless trade but no MP
to frictionless trade and frictionless MP increases the common real wage paid to workers
employed in the innovation and production sector under perfect worker mobility, or homo-
geneous workers, k — 0.

To prove the result we first compute the real wage under two scenarios: (i) frictionless
trade and frictionless MP; and (ii) frictionless trade but no MP. Then we compare the two
cases. Note that when ¥ — oo, wages in the innovation and production sector are equalized,
w; = ws.

(i) Frictionless trade and frictionless MP. From (A.9) and the normalization wy = 1, we
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get
Wy =TS/ TS, . (0.15)

Using (A.11), which holds in the case of frictionless trade and MP, together with (A.7), (17)
and (O.15), and replacing into the price index in (A.6), we obtain the real wage in country n

under frictionless trade and MP,
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(ii) Frictionless trade but no MP. Given that there is no MP, trade is balanced so that
Xy = Yy and L, = 171:;1 for all n. Therefore the current account balance in (17) together
with the fact that all income is accrued to labor, X, = wy,L,, and L} = 5L, imply that
wyLy = Y AE X;. But since there is frictionless trade but no MP, then by replacing for the

definition of AL , the current account balance can be written as

Normalizing wy = 1, and using M,, = r,L,/ f®—for which r, = 7 as there is no MP—the

above expression implies that wages can be expressed as

1
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Also, using (0.17), My, = r4L,,/ f¢, rs =y and ¥;,, = Tle.pwi_g, we have that
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Finally, we get the real wage by substituting the above relationship and X,, = wy,L, into the
price index in (A.6), and using (0.17),
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Comparison. To prove our result we simply need to show that (O.16) is larger than (O.18),
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or equivalently,
1
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Note that the right-hand side of this expression is less than or equal to max; Tlf (T¢/f°) -

1/(1-p)

We can then write the inequality as,

@) ]

which is always true. QED.
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5 Gains From Openness: Homogeneous Labor

As reported in the paper, the gains from openness are given by
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Letting x — oo reorganizing the expression and using r, X, = w,L{,, the gains from openness
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can be written
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Free entry requires w, L), = 7 .1 j Xnij s0 we may rewrite the gains from openness as
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Because }; ; Xpyj > Xpunn and ) j Xty > Y1 Xuin, GOn > 1. When labor within a country is

homogeneous, a country cannot lose from openness.

6 Proof Lemma O.1

;L
We first define [, = ZL't =T¢,and t = éJL =Y lit;.

Lemma O.1 Consider a world with no worker mobility, k. — 1, where A; = A, and
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trade and MP to the real wage under free trade and no MP, W; = W /W,, is given by the

expression:

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

[(1—n)t+nt]" 1Y
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wherev =0/ (c —1) — 1.
Proof: Notice thatx — 1, LY = L¢ = L;, and M; = L,/ f*. Because 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 (0.21) and A, = 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 AZ =
AE and ¥, = T¢T) (wh) ~? so that expression (O.23) yields

AT —(1-p)/6
wﬁ == nl/(l ) ’
(TeT /%,) " AL

13



whereas equation (24) becomes
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Combined with (0.25) this equation yields
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Further, combining (0.24), (0.25), and(0.26) yields the following closed form solution for

wages:
, [T\
wf = (i) (0.27)
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Using expression (O.13), with x — 1, and noting that with no MP we have X,;;,, = 0 except

forl =mn, ATTm = Xunn/ Xn, Xn = Yy, and r,, = 1, the expression for welfare is
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Using expression (O.24), we can write
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We can now substitute (O.27) 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

i (0.29)

and )
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Therefore, relative trade shares are
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Using (7) and noting that AE, = le—i’”", from the definition of Af, and recalling that AL, =

m’
AL then (0.13) can be rewritten as
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=, /\E Z L Te and Tp = Al-r (Lp) we have

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 (0.32) 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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Using AL, = LT and multiplying by X, we have r, =7 LT X SO
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From the current account balance condition (17) combined with the labor market clearing

condition (15), we have
whLh +7Y ALXe = X,
k

and given that AL = AF = we obtain
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Substituting this expression into (0.34) and using ) wlf L]’z = (1 — 1) Xk Xk, we obtain
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Finally, imposing wage equalization, LZ = L, and then reorganizing the resulting expression

using the definitions of ¢, t, and [, yields
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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,
L,T¢
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and labor market clearing,
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with A] given by (0.30), with Tip = Al=r (Llp )1_9. Adding up across the current account

balance conditions implies that
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Combining the current account balance with labor market clearing and using this last result
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together with the expression for A] implies that
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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 (0.36) 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
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(1+6) > 2 (0.37)

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.36) can be rewritten as

P —0/(1=p)
w:
a;/l; + 1 = b, 0.38
{ [k L (wy ) =87/ (1=p)] —(1-p)/0 } ! (038)

B—0c+1 t” 0—oc+1

where

Elz‘:a'

Assumption (0.37) is then
0<b—t/l.

Since, given the normalization of one wage to one, maxw} > 1, so thatletting j = arg max, w},

we then have bmaxw}, — a;/1I; > 0, and (0.38) implies that

max w)

1—p)/0
[k () =0/ =)~ 7F)

= (bmaxwh — a;/1;) (1=p)/8 (0.39)
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Note that

—(1-p)/0
; P\—=0/(1—p) — min w’
Fl)lrr{ { [E e (wy) } } min w;,

and thus the left-hand side of (0.39) when we take the limit is,

, max w} . maxw)
lim = lim .
oL | [ l(aof) 6/ ] "0/ [ oo minw)
In addition, taking the limit on the right-hand side of (0.39)

. —(1—p)/0
%:rr}{(bmaxwg—a]’/l]’) }:1,

since b maxw) — a;/1; is bounded away from zero and must be b max wh — a;j/l; < 1 since

the left-hand-side of (0.39) is always greater or equal to 1. Hence, taking limits of (0.39) we

P
_ max w
lim — | = 1.
p—1 \ min w;
which means that wages equalize.

We have completed the derivations of the two analytical equations for no MP and fric-

have

tionless MP. Combining equations (0.28) and (O.33) we obtain

1
1 0

__0_ - oc—1-6
(T) ™0 (Tf) ™% ¥, L T¢ t ey
Wy, = - ( n)l ] ]1] ( —> =
¢ (e T (7P) T (1 —m)t+nt;
5L (1) (7))
1
1 9
1- ol
(Ln p) 1+0 ¢ ; o 1_1§
W = 0 L [ 1—p\ T40 <(1_77)t+’7ti) —
e 150 (7 1-p
té—&-e Z] l]t] 1+6 (L] )

1—n)t+nt;)" 170
+ +

which is expression (0.20), with v = 6/ (0 — 1) — 1 where notice that under symmetry W, =

1. This last derivation completes the proof of the Lemma. Q.E.D.
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7 Gains from Openness: Unilateral MP Liberalization

Proposition O.1 Consider a two-country world with perfect worker mobility (i.e., k. — oo) 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_p )8 and assume that Yo1 <5,

Y12 < Yo1. Then country 1 gains when <y,, 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 = wf / wzp we can normalize the
wage of country 2, wg = 1,so that w = wf . 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 7L (wi7 + wh ) AF, where L = L; = L,. But frictionless trade also implies that

AE — M;¥;
L MY+ MY
hence free entry requires
w] = e (] +w)) Ml‘FliiMz‘Fz'
Adding up wages we get
Y1+ %2

L
p p_ = p p
G =N (@1 + %) 39, Mty

and hence L
MY, + MY, = ’773 (¥1+¥2). (0.40)

Using (0.40) and the definition of the price index, equation (A.6), we have that

—1/6
| -1/6
P=¢ [(E) ’773 (¥1+Y2) . (0.41)
By the definition of ¥; we have
_0 6 11-p _6 1=p
Yo+ =T |0 T4 (r) | T [(w0r) TR (0.42)

Using the definition of w = ¥;/¥; we can show that dInw/dInvy; > 0 (see part i). Also,
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manipulating (0.42), we get

T 6 _0 1l-p e 1—p
Yi+¥s = Tl T4 () | AT () ] =
ro_f _611-p 0 _ 6 q11-p

= Tiw ™0 +(12) T° +T[W =+ (7112) 1_"} /w  (0.43)

= Tl % 5 (14 L 0.4

@ TP (r12) T + (0.44)

We can now write the real wage of country 1, using (O.41), as

P e ] (1))
P

Thus, changes in the welfare in country 1 are given by

0 0
i

a(wl/pP) O { 1wt (712)_P}1_p (1+ %)} dcw

974 ow oY

Since, from part (i) we know that dw /97y, > 0, it suffices to show that the first term is positive.

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

0 0

T— —
g pg(’hz) ”9 1 - (0.45)
1+ w7 (yy) 70 @

Notice that (0.45) 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

14
9(wi/P) > 0. Notice that for (0.45) to

certain condition, this expression is positive and thus I
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be positive we need

0 0 0
1- 1-

0wTr (71p) TP (w+1) > 14w (7p)
2]

WO (WF1)=1] > (y1)™7

0
i

P =

For v, = vy = w =1landaslongas vy, < 7",
7= (20 — 1)(1_9)/9 .

the inequality is satisfied, proving the second part of the proposition. QED.

8 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 wy, € [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
a Fréchet distribution of the form F;, = eTiZ_e, with T; > 0 and 6 > 1. We assume that
Ty/Ly = Tr/Lr = 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 oy > 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 7y;; = 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:
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Lemma O.2 Assume that yyr = yrg = 1, Tyr = Tryg > 1, and Ly > Lp. 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
r.
M;=——L;, i=H,F. 0.46
1 O_kfe 1 1 ( )

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

o Ti(wT) ™ Li(wit,)

in = -0 -0’
Yo Tie (Wi Thn) Yok Lic (WkTgn)

1-0

Ak - M (wii)' ™" il (wii)
M (W) Skl (wivin)'

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 , 71, and wy and wr are
wy = 1and
— ek
wr(1—rp) L =a)_ AF,wyLy, (0.47)
n

wiril; = (1—a) Y AYw,L, fori = H,F. (0.48)
n

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,

Y. wnLy

()" =1~ ) Y Ly (wp)'

fori=H,F,
a

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

obtain a condition

Y rLg=(1—a)) Ly, (0.49)
k n

which combined with (O.47) can be used, in turn, to solve for r;, i = H, F, and thus

(0.50)
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We substitute (O.50) into (O.49) to obtain

9
Lr 1 (trn) " )
rg=1—-a)+a— | -1+ — + - (0.52)
== LH( Yrrt (ter) " Lkt (ten) "
L 0
Lr ( —1r (Thr) (trn)
=(1-— — : 0.53
ra = ( oc)+ocLH <1+%—’;(THF)_9 + 1+£_;(TFH)_9 (0.53)

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

this term is negative iff

(ter) <1 + i—lz (THF)_9> < i—f (tar)° (1 + E—Z (TFH>_6> =
(tr) " + i—f (tur) " (tem) ° < i—f (tur) "+ (tup) " (tem) 0 =

Ly <(THF)_9 (ter) " - (THF)_9>
Lr ((THFYG (trr) " — (TFHVQ)

> 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 — & using equation (O.49). QED

9 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
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which the following restriction is satisfied:

wal/Xl (Tlnpl

c—1
foralli,l and n # I. 0.54
wan /Xn PTZ ) 7& ( )

(14 )

Note that under symmetry, this condition becomes 1+ v < 77~!. Hence, this condition nat-

urally extends a similar condition in Helpman, Melitz & Yeaple (2004) to the case of asym-
metric countries.

Given these assumptions, we first show that the equilibrium is such that all affiliates in

[ sell in [ and that there is a positive measure of those affiliates that do not sell in n for all

n # I — 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 / and selling

to n, which are given by

_ 1 /g, \'"7
T (21) = - (—Z;l”) P 1X,.

The productivity cutoff for a domestic firm to export to country 1, denoted here by z! , are

defined implicitly by ﬁlln(zl:;) = whF,. From the definition of variable profits, the cutoff is

1/(c—-1) _
T _ owyFy TCiin
In X, P, :

given by

Because the variable profits of any foreign firm from i # [ satisfy 77, (z;) = ’Y}l_gﬁlln (z;), the
cutoff productivity for all firms from i that have a plant in country [ to sell to country 7 is
T — . T
Zitn = Yil%1n:
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,
mi(z1) = Y _max {7, (z) — whE,, 0} .
n

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

a(zif) = w] ;.
We can now prove the following lemma that establishes that there exists affiliates that do not
export:

Lemma O.3 If condition (0.54) is satisfied, then z)M" < z] foralli,] andn # .

iln
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Proof. Consider a firm from 7 in [ with productivity

1/(0—1) oWy

zy =7y [ow! (F+ ¢;) /X)] b

Because 71;;(z}) — wlp 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

~ ~ 1— _
niln(z;’kl) - wﬁan = ; (aéiln/zjl) UPg 1X71 - wzpfl
oy Wl T e X
1) 1
_— wan ! *Ii " ;’l - 1
Zitn cwyFy
o P\ (W] (F+ o)) /X TP\
— wnFn p - < O,
P}’l wnFn /Xn Pﬂ

where the inequality at the end follows from the assumption in the lemma. This implies that
Zmax {Tin(z}) — wZPn,O} = 7ty(z)) — wal = wlp(pl
n

and hence p

MP 1/(e-1) O]
zi =z ="y [ow] (F+¢)) /X]] P
Finally, z)!" < z] then follows directly from the definition of z, and the assumption in the
lemma. m
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

0 pF 1/(071) " p oc—60-1
_ ~ 1— ow OV, Wi T]
P = LY MiTy (GyiwfT) (0—9—1> < X n) B
i I#n n n
1/(0.71) " oc—60-1
p p
~ p\1-0 0 ow;, Fy, TV Wh
+Zi:MiTin (Ginwn) (—U_ o 1) X, (14 vy) —Il;;

Note that we have substituted ¢, = v;F; to obtain this expression. Letting y1;;, = 1and y;, =0
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if I # n, we can solve for P,;, which can be written compactly as

_0 0 ocwhF, =0/ ~ p -6 1-8/(0—1)
= @) X Y M;Ty (Fyyw)Tr,) (14 py,0n) :

il
(0.55)
Now, integrating over the sales of the individual exporters that originate from i and sell to n

from country /, we obtain

~ _ _ 0 c—6-1
Xitn = MiTy (G8;,)" " PT ' X, (m> (’Yizzz];z> forn #1

and

_ B _ 2] c—60—1
Xar = MiTy (&) 7 PP, (W) <7ilzﬁ4p> :

Substituting for the price index using (O.55), we have

—o 1-0/(0—1
Xitn = MiTy (Gin) (14 pyom)' Y X,

y
1-0/(c—1
Yk MicTjk (’ijlwzf Tkn) (1+ pvn)' /D

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 = wiLs, (0.56)

n,l

and the market for production labor clears,
prp 1 1
w; L] :§ZXZ-M+ 1—17—5 X;. (0.57)
in

Note that these two equations are the same as in the case without fixed costs up to the calcu-
lation of X;,,, 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

10ne may have thought that we needed to subtract M;w;¢; from 1}, ; X;;,, but recall that 7Xj; 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 wal, then this means that 7 X is already net of wf (F + ¢;), and hence
it should not be subtracted again.
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have

MTT! (yw) T)
—
Yk MkaT;f <7jklw£Tkn>

and in the world with fixed costs, we have

Xn/

iln —

~ N _ _
MTE? (! 2y,) ™ (14 py00)' Y

X
—0 n

= . 1-6/(0—1
Lo MTETE (vl i) (1 pigon) Y

iln —

Thus, if we set

7P — TP
7 =T,
and
~ Tin
T = A+, o) /@ D178
n

then the two equilibria yield the same (M, w”, w¢). Note that
%ll =T = 1 for all

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 fixed costs are given

by

0 WP E 1-6/(c—1) 9
= (9 — (0 — 1)) (U ;;) ;MinTl (Cryw; Tin)

while in the equilibrium with fixed costs we would have

1-0/(c—1
p—9 _ 0 wﬁPﬂ (0 ) M TeTP ~ P = — 1 1_9/(‘7_1)
n 0= (0 —1) 77X, ; T (@vawy Tw) (14 p,0) :

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 9/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
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(O.54) holds.

10 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.

10.1 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 wf T1n/ (¢z1). Such a firm chooses to serve country n

from the cheapest production location /, charging a price

Pin = min{pj,}
o) . { '7ilw1pTln }
mms<{ ——— .
c—1 1 (PZZ

We assume that ¢ is drawn from a Pareto distribution,

b F(9)=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 wh 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.
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Hence, firms choose to pay the entry cost to the destination market 7 if expected profits are

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

10.2 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
¢ < ¢, donot. To derive ¢ , imagine first that a firm from i with productivity vector (¢, z)
is forced to supply a country n from I. The revenues of this firm would be (P,/ piln)gfl X
Letv;, = ”T_lcppﬂn. Expected profits (gross of the fixed marketing cost) for such a firm are

Py (@) 97 (Xu/ 0)E (0}, ),

iln

where
1o

0':0__1.

Letting G(z; T) = 1— e=T?  then we know that ;1 is distributed according to G(vj,,; (’yilwlrln)_e Ti1).

Next, notice that for every ¢ > 1 we have

1/c 1/c
0 _ 0+c _ -1/6
[E(05,)]"¢ = [/0 v°dG(v; (yywiTh) T )} =T ( 5 ) [(%‘zwﬂln) f Ti} ,

(0.58)
1/
where we denote v, =T’ (%) ‘
This result implies that expected profits in this case are
~\1=0 po—1 ro0—1 1-o oc—1 ,0-1 ~ P -6 (c—1)/6
(@) BTN (X /0)E(0], ") = P (X /o) (v ) T

where

In fact firms in 7 that are not forced to supply a country n from [, they will choose the pro-

duction location that minimizes delivery cost, hence

E mlaxP,‘fl ((7)1_‘74)‘71(Xn/(7)(01‘7)} = pr-1 (&)1“’4>"*1(Xn/a)E(rnlinvizn)l*"~

iln
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However, v;,, = min; vy, is distributed according to G(v;,; ¥;,), where
p —0
]
We finally have that the expected profits we are interested in are
(0)" 7 P17 (Xu/ ) Bin,

where

mn

. 0
By = E(minvg,)' ™" = m o ¥j " (0.60)

This definition implies that P§ 1 (647;‘”)071 (X,/0)Bi, = whE;,, and hence

Pin = (0.61)

Given that the expected marginal cost of producing and shipping the good from country i to

)

n, using production location [ is
ind ot W T
¢, = E|min REe il
) Zl¢zn

)
o))

L
_ \If—l/9~ ﬁFlTl " 1}{1/913
-n —’Y1 o ot

n

1

Fln ] 170’P
n

1

1-0
n.

O'Xn

g
= 1 (11 0)7 10

where we have made use of definition (O.62). 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
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by firms in 7 in n that is produced in location I) imply that

(virw) T1n) 1

L= .62
wzln IFin (06 )

10.3 Price index

To calculate the price index P,, note that since p;;,, = dv;;,,/¢ and the measure of firms from
country i with ¢ is M;dF;(¢) then

00 1-0
Pl — ((7)1—‘721\/11./ E (min vizn) ¢7dF; (¢)
t 1

and hence
Pl U—Cle‘YU 1/9 ((P ) (r+1— (7)
n
where
G=§—
1_,)/1(—1—1—0'

Plugging in from (O.61) we get (after some simplifications)

p (k+1—0)/x(0c—1) —1/x
e (§U<> lzb:-‘Mz-Fm<"*l”>/<”l>‘P:-‘,{9 . 06
n i

where
ey = & Mo/ 7)),

10.4 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; = }; ,, Xjs,,. The share Af;q, Aln, AM canbe
derived using the formulas (8), (10), (11).

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

il 7

(k+1=0)/ (0—1) /0
AE = MibE, " T Y . (0.64)

mo (k+1=0)/ (0=1) gk /6
I Mit]F, o)

In relation to the main paper, this expression is ‘distorted” through the term F;, which, of
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course, cancels out if Fj,, = 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 # produce a share 1, in country n
(equation 6). Hence the import share by n from [ is the weighted average of these production

E

shares across i weighed by the A;,,

Mn = 3 Pinin- (0.65)
1

To get MP shares, note that the value of goods produced in I by firms from i to be delivered
tonis gbiln/\ﬁl Xy, hence the total value of goods produced in I by firms fromiis ), 1/}1-171)\51)(”,

and so .

A[}/I - Zn lpiln/\inxn
— E .

: Zj,n lP]lnA]nX”

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

(0.66)

10.5 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 ), ’Pﬂn)‘zaxn /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 =) <ll)izn/\51Xn/ 0 = iy, Mibf (95,) " wﬁFin) - (0.67)
n
To proceed, note that from (0.61) and (O.60) we have

K (4% \—K b¥ (:Y)K/(U_l)lf?n/e
bi (¢7,) " =~

1 K
Pr. 1o=-1
WyFiy | 7 1
(P i )

p\ —(k+l=0)/(0-1)
pn—K _ EZ_K (%) MibKFf(K+1—U)/(071)‘},?”/9//\].5

whereas from (0.63) and (8) we have

1%in n’
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hence

b (9 ) = ey (7)Y ()’

pATin N PE T (ol (K+1 )/ (e=1)
7 ()

(c—1) AEXn
MzwnFm

; M b:{Fm(K—H o)/ (c—1) \IIK/G//\E

= &(y/0)"

Using expression (0.67) and the above definitions we have that

. 1y A X
M, — leiln Xn/(T le;{lncg )K/((T 1) L PFm
n

wy Fiy
= (1/(7—52(’7/‘71(/0 V) ) Y i i X
n

SO
I1; = nAMY;, (0.68)

where
c—1

= ok

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

10.6 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 w!, X; and M;, which in turn are fully deter-

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

10.7 Welfare

To look at welfare, we start with

p —0U
w T;
i Y (W Tkn)  Ti
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Using ¥, = ) (w! 11,) - T; this implies that

-1/0
p_ /\Zn
LiAinTin/Fin

1)/6 (x+1—0)
)LE _ r)/bKM\P . ((Pln)
m Pyll s

We also have

1/ (e=1) _
Plugging in for ¢} = (U%) p-and By, = F‘I’EZ /8 we then get

~— k/0 (whEy, \ T
e brmey (e) By

Py =

E
Ain
hence

p
wy F,
Py = ab, ' MY, 0 <—” =

(x+1—0)/x(c—1)
)

(a8)""

and real wage is

w) (/\Zn>1/9 <A§n>1/x & AiTinwnn/Tin>1/6 -y
) 1 <%>(K+1—U)/K(¢7—1)

n

Let gy, = X/ Y Xin, then we can show that

ZTMTM _ Tunhjn

’
Ennn

so finally we have

Kk+1— 171+1

X
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so the gains from openness are

k+l—c 1+1

X, \ o1 -1/6 178 1/6-1/x
G0 = ()7 0m) " e ()
k+l1—c1

_ & ot xH X””n ~1/e lenln 1/0=1/x

where we used the definitions of )‘an €unn, and )\En. This expression is the same as the main
paper as longas 1/6 = (1 — p) /Oand 1/x—1/6 = p/é so that

1/xk=1/8,1/0=(1—p) /0.

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

10.8 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 v, 7, T and L are the same,

ii) Weset F,, = F, = F,

iii) Set 1/x =1/6,1/60 = (1-p) /8 = 0 =x, 175 =0

iv) Set wages, w; = W;, spending, X; = X;, and entry, M; = M;, the same.
/(1) Py, =, and AE, = 7&51 since

Cbl

v) Given those, we can define ¥, = ‘Y

o

-0 -2 5 .
L (viwrmn)  Ti= D (T5@tn) T =107
] ]

IIIz'n

and

M bXE” (K‘H_a)/(g_l)\fﬂf/e
in

AE — i~in
Z] M]b}(an(K+1 o)/ (o 1)‘YK/9
_ M;br¥;, _E
szjE;f‘Fm "
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and also

—9
T (Yawit) T
iln Tin

B (’7:’117’1%1;1)79/(17@ Ty -
— Tl/(l—p) - wiln

in

completing the isomorphism of all the variables in the two models. Notice that these deriva-
tions also imply that A} = 7\1Tn and AM = ;\f\l/{.
vi) We finally show that the price index is the same up to a constant. Using expression

(0.69) we can write the price index as

+1-0)/x(c—1 _ _ _ -1/
o (wﬁ>(x o) /x(c-1) [Manan(KH o)/ (o 1),{;%9] K
nTalx, A

B nn

and using the definitions above
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=
=

Wy in
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n X,

s E

_p\ (e+1=0)/x(0—1) MTZEK”—(K+1—0’)/((T—1) (1—?1/(1‘3))(1—.‘3)
1
A

nn

1-0)/k(0=1) o o o _ 1) q-1/0
i ZT)Z (k+1-0)/x(c—1) M, BEE, (k+1-0)/(c 1)‘Pin 3
C]_ < ”‘E = Pnn
Xy A

L nn

given that AL = /N\Sn, so that this would imply that P, = P,.
vii) The final step is to show that the models solve the same equilibrium conditions. Given
the above definitions and the discussion in Subsection 10.6 this holds completing the deriva-

tion of the isomorphism between the two setups.

11 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
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expected costs of serving foreign markets. Adapting (A.2), we have

1N\ P

s Gitn ) " w
Pr (Citn = Citns - Citn = Citns - Cinn = Cing) = 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(Cip>¢ ., Cipn=2¢..,Cing > )

P

= 0(¥ina) ™0 ((Tra) T/ )
= aﬂpﬂn‘PinGcg_l,

1
1—

P CG—l

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)g

and hence,
. % %\ 0 N
Pr (mkm Cikn < cn) =Y aipp, Yin ()" = ai¥im (c},)" .
k

The expected sales of the firm from i through / to n that has invested in process innovation

of a; are

Ch
E(xl-ln) = Elill)iln‘]?ina'laxnpgl/ 9C97‘7dc,
0

)

L1 001
tig— g Vi T Xa Py ()7,

and the expected marketing costs are

. 0
Pr (mkm Cin < c:;) whly = wWhE Y aipy, Y (),
k

= aqwhF,¥;, (c,’;)g .

Thus, the total expected profits (net of innovation costs) of serving n for a firm from i choos-
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ing process innovation level n are

0 o6 1
Eﬂin(ai) = ai‘Pin (CZ) angil (C;;) (T_wZFn

0—c+1 o
0
oc—1 X,P77t o N1,
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Summing over all n and subtracting off the process innovation cost and the entry cost, the

total expected profits of innovation level a;

a

Elli(a;) = )0 Ertm(a;) —f (%”)

0
c—1 X P71 o\ (a;)"
= q ¥, n PE, — w® [ e
al;6_0,+1 m( wan &10> Wy tn w1< o +f1

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

0
oc—1 X,Pi~1 o \71 _
E Y, L whE, = wé(a;)* 1.
— 0 —0+1 l”( whE, 177 nfin = wi (a)

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

o
a—1

(a;)" = fi-

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

e e o e e
I =T fi , (0.71)

a—1
and the country entry fixed cost parameter as

fi = %Jrff/ (0.72)

_ 1( "‘1ff>a+ff.

o\ —

This expression shows that total innovation costs are the sum of the process innovation costs
(tirst 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 T7 and f; adjusted to reflect the bundling of process
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and product innovation.

12 Gravity: Alternative Estimations
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Table 1: Restricted and unrestricted gravity, instrumental variables (2SLS).

Restricted Unrestricted

1A%

Restricted Unrestricted

OLS
)
Trade costs -11.8
(1.02)
Observations 45
R-sq. 0.21

(2)
6.9
(3.10)
45
0.10

3)
144
(4.98)

45
0.20

4)
9.7
(5.22)
45
0.08

Notes: The dependent variable for the restricted gravity equation is log(Xj; x Xj;;) — log(Xj; 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), 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 + t;;/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 (from the World Competitiveness Report.). Robust standard errors in parenthesis.

13 Additional Tables
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Table 2: 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 3: 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 4: 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 5: 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 6: The Fall of the West

. Baseline calibration.

Rise in MP barriers from US "Brexit I” "Brexit I1”
% change in: r wP/P w®/P X/P r wP/P w¢/P X/P r wP/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 -241 | 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 -0.31 -031 -031 | 0.00 -142 -142 -142 | 0.00 -137 -137 -1.37
Denmark 5.73 0.00 3.54 0.69 || 001 -0.05 -0.04 -0.05| 0.04 -0.16 -0.13 -0.15
Spain 3.73 -0.16 1.99 0.14 | -045 -0.18 -044 -022 | -0.14 -0.18 -026 -0.19
Finland 6.60 -0.20 3.88 0.61 | -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 || 0.05 -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 -0.23 -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 -021 -046 -0.22
Ireland 3556 -7.08 984 566 | 0.03 -002 000 -002]| -1.44 -047 -125 -0.53
Italy 4.78 -0.23 2.56 0.19 || 0.04 0.01 0.03 0.01 0.19 0.02 0.13 0.04
Japan 3.95 -0.27 2.12 0.16 || 0.02  0.00 0.02 0.01 0.07 0.01 0.05 0.02
Korea 4.11 -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 0.28 || -0.34 -0.09 -028 -0.11 || 0.08 -0.12 -0.08 -0.12
Portugal 2.26 -0.01 1.23 0.11 || -045 -010 -035 -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 -1152 -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 H -0.13 -023 -031 -0.24

Note: Rise in MP barriers from U.S. refers to an increase in 7y;; of 20 percent, fori=US, i # I. “Brexit I” refers to an increase
in 7;; and Ty, of five percent, for i = GBR, ! € EU, and i # [, “Brexit II” refers to an increase in 7;;, Tj;, ¥;;, and ;; 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 7: 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.
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Table 8: 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 9: 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 10: 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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