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A Positive Results in the Closed Economy

We prove the ordering of exit in Appendix A.1. Appendix A.2 proves the results on productivity
and differentiation. It deals with the general cases ¢;p # ¢;;, and with convexity of the set of firms
differentiating. Appendix A.3 proves the results for large shocks to competition in a single sector,

and Appendix A.4 provides a numerical example with small shocks.

A.1 Exit

Suppose that firms in sector S can be ranked in terms of costs, c¢;p < cyp if and only if c;p, < cirp,.
Then, there exists ¢g > 0 such that firms produce if and only if ¢;;, < €.

Proof. Suppose by contradiction that ¢ firm with costs (¢;z,c;p) enters and a firm j with
(¢jr,cjp) < (¢, cip) does not enter. If firm 4 differentiates its product, then trivially, firm j would
make positive profits from entering and differentiating. Let firm j be the highest-cost firm that
does not enter and that has some firms with costs higher than it enter. Consider the subgame
perfect equilibrium where firm j enters and does not differentiate. If any of the subsequent firms
remain in the market, then firm j must make positive profits in this subgame, since other firms
have costs higher than j. So, the entry of firm j must induce exit from all subsequent firms. This
is a contradiction because firm j’s profits in this subgame equilibrium must be strictly higher than

firm ¢’s profit and m; > 0 since firm ¢ enters. |

A.2 Product Differentiation and Productivity

Fiz c_;1, and the ratio of unit costs c;p/cip. If the set of firm productivity parameters ¢; = (c;r) ™

such that firm i differentiates its product is non-empty, then (i) it is a line segment [¢, @] if dif-
ferentiation increases unit costs cpi/cr; > 1, and (i) it is unbounded if differentiation decreases
unit costs cpi/cri < 1. The net gain from product differentiation wp(c;p) — mr(cin, €—ir) strictly
increases if elements of c_;, decrease or if c_;1, is augmented with new elements (competitors).

Proof. 'We omit the firm’s subscript ¢, and write its costs as ¢;;, = ¢1,/¢ and ¢;p = ¢p/¢ where
¢ is the firm’s productivity. This notation captures all the cases ¢;r, § CiD-

Step 1: Limits of profits. For a less-differentiated firm, limg o, s = 1, limy_,c € = 7 and

limg_y00 Pr, = (n"ff) 3 We use these limits below,
lim ( )= lim P |2 ( neo )H’ rr" < €Lcr >1_U
im (7p — ) = lim | — -
$—00 b L p—o0 n (77 — 1)¢ €r, (€L — 1)(Z)

The term outside the brackets tends to infinity. The term in the square brackets is independent of
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¢ and satisfies
b= <0 if
Cp cy, < I cp > ¢y,
[c}j_n — clL_n] =0 if ecp =¢yp,
pl—e >0 if
Cp cy, > I cp < ¢y,

This completes the case cp < c¢f, for which convexity does not necessarily hold.
Step 2: Convexity when cp > c.
Step 2.1. Get f%' The profit of a downstream firm is

= maxﬁn_ng*”p*”(p —cn/®)

P
Applying the Envelope Theorem, at the optimal price, Z—g = %
O —=n—1,6-n —oCn
“r _phipo-n,—on
o " ¢?
(=)
¢ \p—cun/o
i
=(e—1)— Al
(e—1) 5 (A1)

where the last line uses p = (Efl) %‘ For differentiated firms, € = 7.
Step 2.2. Define G = wp — 7y, as the gain from differentiation gross of fixed costs. A necessary

condition for a maximum of the gross gain from differentiating G(¢) is
G'(p)=0 = (n—1Drp=(e—1)mp. (A.2)

Step 2.3. Let s be the market share of the firm in £ when it does not differentiate its product.
Clearly, s is strictly increasing in ¢. To prove that there a unique s satisfying equation (A.2), we
rewrite the condition above as a function of s. Denote the markup of the firm with up if it is

differentiated, and py otherwise. Substituting the expression for profit in (A.2), we have:

L_lpPW — QPPW br e (A.3)
n P e L Py, '
_ 1-
(rpep/9)' ™" _ Py "
“pD nr
_ <MDCD MLCL/¢>1_n _ kD
N prer  Pr KL
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Using s/(1=9) = prcr /(¢ Pr), we have

_ n (n—-1)
32_1:8<MD> <0D>
HL CL
ne=L (n-1)2=L
()
D D

When s = 1, then the right-hand-side is (cL/cD)(nfl)%, less than or equal to one since ¢y, < ¢p.
When s = 0, then pur = o/(c — 1) and the right-hand-side is strictly larger than one. Next, we
prove that uy, is a convex function of s. Then these two limits will be enough to prove that the left-
and right-hand-sides of (A.4) cross at most once.

Step 2.4. The pricing rule is

o+ (n—o)s
o+ (n—o)s—1

pr =

2 a
We must show that % > 0 where a > 1 is a constant.

a(/J’L)a _ G,U,a_l o—n
ds L (o4 (n—0)s—1)2

It is a positive constant a times the product of two positive and increasing functions of s, ;ﬂ[l and

(0 + (n—o0)s —1)72. Hence, % > 0 as we wanted to prove. |

Two notes on convexity are in order. First, convexity generally does not hold when ¢y > cp.
By the arguments in steps 2.3 and 2.4, the gain from differentiation, 7p — 7z, has either zero or two
critical points when ¢z, > ¢p satisfying equation (A.4). When there are no critical points, then the
set of productivity ¢ for which the firm differentiates its product is convex (¢, 00). When there are
two critical points, the first is local maximum and the second is a local minimum. Convexity holds
only if the gain from differentiating is strictly larger than the fixed cost 7p — 7 — (fp — fr) > 0
at the second critical point.

Second, even when the ratio of unit costs ¢;z,/¢;p is the same for all firms, the set of differentiated
firms is not necessarily convex in costs ¢;, in a given equilibrium because firms face different levels
of competition in the less-differentiated nest c_;;,. We sketch an example where the equilibrium set
of differentiated firms is not necessarily convex in productivity.

When ¢;1,/¢;p is the same for all firms, we can write firms’ units costs as functions of firm-specific
productivity ¢;: Let ¢;;, = ¢, /¢; and ¢;D = c¢p/¢; for all i where ¢y, and ¢p are common parameters.
Consider an economy with Foreign competition and three domestic firms with productivity parame-
ters ¢1 > ¢ > ¢3. Let ¢cp = cr, so that the set of differentiated firms is a bounded interval (Q, 5) for
any given P_;;,. We claim that for some parameter values, it is possible to construct a subgame per-
fect equilibrium with actions in the equilibrium path {differentiate, not differentiate, differentiate}.

Suppose that in the subgame where firm 1 does not differentiate, then the two other firms differ-
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Figure A.1: Set of productivities ¢ where differentiation is profitable, given P_1; = P_or, > P_31,

= <t
p— p—

>  Firms1and2
o

=
— . >  Firm 3

entiate. Then, the level of competition faced by the three firms in the less-differentiated nest is
Prrp = P_1; = P_or, > P_31. Then, the set of productivity ¢ that makes differentiation profitable
is illustrated in Figure A.1 in bold. The set is larger for firm 3 because P_i;, = P_o;, > P_31, and
so it is possible to judiciously pick productivity levels in the regions indicated with an oval such

that the proposed equilibrium holds.

A.3 Markup Responses of Firms of Different Sizes

Consider the effect of a sufficiently large decrease in the cost of foreign varieties on two domestic
firms, a and b, originally producing less-differentiated varieties with cqr, < cpr,. If both firms a and b
differentiate their products or if both firms remain less-differentiated, the markup of firm b increases
relative to firm a, i.e., up/ g increases, where p; is the markup of firm i.

Proof. The case where both firms differentiate is in the main text. If both firm remain less-
differentiated, they decrease their markups. We must prove that the markup response is greater for

firm a than for firm b:

‘dua LD
Ha Hb
where p; is the markup of firm ¢ and duy is the change given the shock.

In setting prices in the less-differentiated nest, firm ¢ best responds to the other firm’s prices.

Define
PLy= > » "
ieLil i
The shock decreases the price of firms in £, excluding firm a and b. Since both a and b respond to
it, the shock to P_,;, and P_py, is different. We first consider each firm’s response to an increase in
Pil_f . For ease of notation, we drop the firm’s subscript and define A = PL_LU . Denote the markup
with p and without loss of generality, we set ¢p = 1.

l1—0o
Step 1: Derive an expression for PLM j—x Using the pricing rule, the markup p of a less-

differentiated firm with unit cost c¢ is implicitly defined as a function of A as

c 1—0o
U(p,A) = ) QJS&UM) =0
? = c 1—0o - =
o+ (n—o) (7(;51)_%14) -1
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By the Implicit Function Theorem, %& = —&I/—A where W, refers to derivative of ¥ with respect to
"

x, following standard notation. Taking derivatives,

(1) (o)

- ey =7+ AF )
oo (i) -1

(0=n)(o—1) < Alpe)' =7 )

_ K (o)~ +AJ?
Yu=-1- (pe)t—e 2
o+ - 0) (Gfta) -
Since n < o, (¥4,¥,) < 0 so that j—ﬁ = —‘I\Ij—ﬁ < 0, confirming that firms decrease markups in

response to tighter competition.

oo () ] e ()

Using the firm’s market share s = (uc)' =7/ [(uc)' =7 + A]

_PLI*Udl _ (c—mn)s
b A 1) = (0 —mslP+ (o — mlo — Ds(1 — )

(A.5)

Step 2. We now return to the original shock that decreases the price of the competitors of
firms a and b in the less-differentiated nest. Note first that since firm a and b are in the same nest,

price index Py, is the same for both firms. Define P_,;;, as the component of the shock that is

-0 __ 1—0o
P = Z p;
i€L iab

common to a and b,

The price index of all firm a’s competitors is

Plo=Plo + (uyes) ™7 (A.6)

Totally differentiating u, with respect to Pi;lfL, we get:

1—0o

G)pb Opp  Opg
py OPY7 Opy

dpa  Opa
-0 -
dP—al()TL 8‘P—aI;TL

+(1-
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The equivalent expression for b is

1—0o

dpp Oy Pa ° Oba O
dPl—a = 8P1—0’ + (1 - U) 8P1_U o 1-0o (AS)
—abL —abL Ha —abL, 9Pa

op

1—-0o
8PfabL 7

given by (A.5) because of the linearity of (A.6). Then, combining (A.7) and (A.8), we then have

Note that the partial derivatives

and 8})31“_0 with respect to the price of any competitor ¢ is

(PL7)* 0w, Oua
fota  OPL 7 OPL 7

P77 dpa P dw, P Oua P O
-0 T—e 1-0 1—0 + (1 - O')(Sb - Sa)
Ha dP—abL Hb dP—abL Ha aP—a,bL Hb 8P—abL

Substituting (A.5),

PL7 dpa PL7 dp
pa APl o dP "
_ (n—0)sa
pa [0 —1) = (o — 77)5a]2 + (0 =n)(o = 1)sa(1 — s4)
(n—0)sp N
(o= 1) = (o —=n)sp)* + (o = n)(o = V)sp(1 — )
(1 —0)(o —n)%s45u(5a — Sp)

{Halle =1 = (@ =m)sal® + (0 = m(o = Vsal1 = )} {m (0 = D@ = )1 + (0 =)o~ (1 = )}
(0 =) {pallo = 1) = (0 = msal* 51— (0 = 1) = (0 = )ss]” 5

{l0 =)= (@ =msal® + (0 =)o = Vsall = 5) } {[(0 = o =m)ss]* + (0 = )0 = Vsp(1 = 1) }

Since the denominator is positive, we must prove that the numerator is negative so that in absolute

1 _dwy

17
Ko dP~ 7,

1 dia

- ——fa
Ha dP_a;)’L

value,

. That is, the following function must be increasing in s:

(0 —n)s
pllo=1) = (o —n)sl?

We rewrite this function as a function of the firm’s endogenous elasticity of demand:

(o0 —n)s o—¢€

pllo—=1) = (@ —m)s]2  e(e—1)

which is clearly a decreasing function of € for € > 1 as we wanted to prove. |

A.4 Example of a Small Shock to Competition

Sector S is in SPE. The unit cost ¢;;, decreases for some firm ¢ € S. All firms adjust their strategies

to a new SPE. If the shock is small, we show with an example that it has an ambiguous effect on
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Table A.1: Operating profits (before fixed costs) in the numerical example

Initial After decrease in c;
firm1 firm?2 firm3 firm1 firm?2 firm 3
unit cost ¢;1, = ¢p 1.0 1.1 1.2 0.9 1.1 1.2
™D 0.148 0.122 0.103 0.183 0.122 0.103
L
Ls=1{1,2,3} 0.092 0.064 0.045 0.126  0.058 0.041
Ls={1,2} 0.107 0.075 0.143  0.067
Ls=1{1,3} 0.114 0.058 0.150 0.051
Ls=1{2,3} 0.088 0.064 0.088 0.064

the discrete actions of other firms in the same sector due to strategic interactions among firms.

There are three firms with unit costs ¢ = ¢, = ¢p = (1,1.1,1.2). Fixed costs are fr = 0.044 and
fp = 0.102, and Pa_ly = 1. Table A.1 reports the operating profits for all strategies, and Figure
A.2(a) illustrates the equilibrium strategies. Actions E, L, D correspond to exit, less-differentiation,
differentiation, respectively. We chose fixed costs so that firm 3 is close to exit in the subgame
following actions (L, L), 7r,(c3, {c1,c2}) = 0.045 > fr, = 0.044, and the gain from differentiation is
small for firm 2, wp(ca) — wr(c2, {c1,c3}) = 0.122 — 0.064 = 0.059 > 0.058 = fp — fr. The arrows
indicate the full subgame equilibrium strategies, whereas the thick red arrows indicate the actions
in the equilibrium path: (L, D, L).

Figure A.2(b) illustrates the effect on the SPE of a decrease in firm 1’s cost from ¢; = 1 to
c1 = 0.9. Now, mp(cs,{c1,c2}) = 0.041 < fr. Then, firm 3 exits in the subgame following actions
(L,L). The gross gain from product differentiation for firm 2 becomes mp(ca) — mr(c2, {c1}) =
0.055 < fp — fr. Actions in the new equilibrium path are (L, L, F). So, firm 2 switches from
differentiation to less-differentiation.

Similar examples exist in which a decrease in firm 4’s unit cost leads some firms i’ to differentiate
and yet other firms i to switch from exiting to producing a less-differentiated variety. Examples
where the shock increases exit and differentiation among other firms ¢/ € S are easy to generate
since the operating profit under less differentiation 7y (¢, c_r) is decreasing in any element of

c_ir1, while the profit mp(c;p) is unaffected by shocks to a single sector.

B Welfare Results in the Open Economy

For generality, we prove all welfare results in the open economy in the general equilibrium model
of Appendix C.1, in which there’s no homogeneous sector and the Foreign wage, denoted w*, is
endogenous. Appendix B.1 shows the misallocation of labor. The main text proved results on
discrete choices in the closed economy. Appendix B.2 extends these results to the open economy.
Since none of the welfare results involved changes in input suppliers, we set c¢sy = 1 without loss

of generality and treat the economy as if labor were the unique factor of production.
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SPE after shock (decrease in c;)

Figure (a) illustrates the SPE when F‘Fly = 1, costs are ¢, = c¢p = (1,1.1,1.2) and fixed costs are fr = 0.044,
fp = 0.102. Letters E, L, D indicate actions exit, less-differentiation, and differentiation, respectively. The arrows
indicate all equilibrium strategies and the thick arrows indicate the actions in the equilibrium path. Figure (b)
illustrates how the subgame perfect equilibrium changes when the ¢; decreases from 1 to 0.9. Firm 2 switches from a
differentiated to a less-differentiated product because it knows that firm 3 will exit in the subgame following actions
(L,L) by firms 1 and 2.

Figure A.2: Example of the effect of a small decrease in ¢; on the SPE strategies
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B.1 Misallocation of Labor

Consider any set of discrete choices with the corresponding profit-mazimizing prices and market-
clearing quantities. Suppose a planner can reallocate labor but not change discrete choices or the
quantities produced by Foreigners. For any two less-differentiated firms, the planner allocates rel-
atively more labor to the more productive firm compared to the market. The planner also allocates
more labor to differentiated varieties relative to less-differentiated varieties.

Proof. Fix sector S. The result on two less-differentiated varieties is simple and appears in a
footnote in the main text. Given Lg and Dg, the planner’s problem is to choose quantities g; for

Home varieties to maximize

=1
max Qs = | (Qr)"7 + ZqZ Q)
L i€Dg

o1

subject to Qp = Z qz QL) -
i€LsNSy
L= Z (cing) + Z (cipgi) - (B.1)

1€LsNSy i€DgNSH

where Q7 and Q7 are the aggregate quantities of Foreign goods, which the planner takes as given.!

The first order conditions with respect to quantity g7, for a less-differentiated firm and quantity gp

for a differentiated firm are respectively

ar = A" (er) "7 Q7(Qu)
gp =A"(cip)"Q

A is the Lagrange multiplier for constraint (B.1). Define the aggregate quantities of Home less-

differentiated and differentiated goods are respectively,

o—1
o—1
Quu=| > -
i€LsNSy
_n
n—1 K
QpH = Z q"
i€DsNSH

"We’re more general here than in the main text where Qp = 0.
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Substituting the first order conditions,

Q L (Q —a/n .
Lt _ (QL) o (B.2)
QQDH — AT (B.3)
1/(1=0)
where Cryg = Z (ciL)l_(’
1€ELNSy
1/(1-n)
CpH = D Z (cip)t"
1i€DNSy

Crp and Crp are the labor requirements for production of aggregate quantities. Rearranging (B.2),

n/o
2 (%) - vocs

Dividing it by (B.3),

Qr <Q%VH>W _ (CLH>_n (B.4)

QY \ QY Cpn
where the superscript W indicates the planner’s solution. Following the same steps, the equivalent

expression for the market (superscript M) is

QY <@%H>"/" _ <PLH)‘"

QY \ QM Ppu
1/(1-0o)
where Pryg = ( Z (ciL)1‘7>
i€LOH
1/(1-0)
Ppy = pup ( Z (Cz‘D)l_J)
i€LOH

Dividing these market quantities by the planner’s (B.4), we have

>1

QY / QY QY /¥ ( Prr/Ppr ) -

VIQ¥ @Yy /@Y e \CrLu/Cpu

where the inequality holds strictly if less-differentiated firms have at least one competitor in Lg
so that pur; < pp for all @ € Lg N Sy. The consumption of Foreign goods @} and Q7 and
the total quantity of labor are the same for the market and the planner by construction of the
problem. So, the only way for the right-hand side to be greater than 1 is for Q¥ /Q¥ > QW /Q¥
and Q]LWH / Q%/[ > QZVH / Q%V. That is, for the market to allocate more labor to the production of

less-differentiated goods than to the production of differentiated goods. |
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B.2 Discrete Choices

The proof on the welfare effect of a single variety is unchanged. Only in marginal cost of labor in

the economy C' = K/Q, labor allocated for production is now:

1
K=1- / (|£s M S| fo + |Ds| fo + | Sz | £) dS
0

For a non-zero mass of firms in the main text, we proved that welfare decreases with the following
shock. The economy is in equilibrium. A planner selects a non-zero set of differentiated downstream
firms Z and shifts them from differentiation to less-differentiation. Set Z is picked so that the
conditions on continuity of costs (except for a finite number of sectors) hold conditional on discrete
choices. All other firms cannot change their original discrete choices. All firms then set prices
to maximize profits and general equilibrium variables (P,y) simultaneously adjust to satisfy the
equilibrium conditions on income and price index.

For the open economy of Appendix C.1, we assume that the profit share in the economy decreases
in the counterfactual. In the closed economy, the profit share always falls with an increase in the set
of less-differentiated firms. But in the open economy the assumption that profits decrease precludes
a large shift of labor from the production of exports to the production of differentiated varieties,
which defeats the spirit of the counterfactual to forcibly decrease differentiation.

Proof. Suppose not, suppose real income y/P increases with the counterfactual. Then, ﬁn_ly
must decrease because y decreases by assumption. If w* increases, then exports by Home firms
in (C.1) increase. To balance trade, Foreign sales in Home must also increase. But this is a
contradiction since w* increases and Fﬂfly decreases. Then, w* decreases. With this condition,
the remaining of the proof of the closed economy holds: For any firm ¢, the gain from differentiation
increases, and this increase contradicts the result that the planner values differentiation more then

less differentiation than the firm. [ |

C Robustness of the Theory

Appendix C.1 presents the model with no homogeneous-good sector and exports from firms in differ-
entiated sectors. Appendix C.2 considers the same setting as Appendix C.1 but with two-symmetric
countries. Appendix C.3 introduces free entry. To highlight only the new general equilibrium fea-
tures of the model, Appendices C.2 and C.3 don’t have input suppliers.

Appendix C.4 deals with input suppliers. It changes the timing of the sectoral game to allow

for input suppliers to internalize the effect of their prices on prices and sales downstream.

C.1 General Equilibrium and a Small Open Economy

In the main text, sector S = 0 produced a homogeneous good with constant returns to scale and

no trade costs. This sector pinned down wages in Home relative to Foreign. Here, we take out this
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homogeneous sector. We take Home wages as the numeraire and denote Foreign wages with w*. To
balance trade, we allow firms in the differentiated sectors to export.

Production in Foreign takes only labor. The unit cost of firm ¢ € Sp is ¢;;, = w*cj; and
f} = w* fr, where ¢}; and f1, are exogenous labor requirements. Since sectors are infinitesimal, for a
given w* the description and solution of the sectoral game in the Home market remain unchanged.

In addition to supplying Home, a downstream Home firm ¢ € Sy may export to Foreign at a
fixed cost f* and a unit cost 1/¢;. These costs use only labor, not upstream inputs from Sy, to
isolate shocks to import competition from shocks to exporting. The firm’s sales and gross profits

from exporting are

X* (i, w*) = (¢w*)7 Mt Y, (C.1)
(i, w*) = X*(qz,w*)

where Y* > 0 is a parameter. The firm exports if and only if 7*(¢;, w*) > f* or equivalently

%\ 1/(0—1)
of 1
> -
¢ 2 ( > w*

w*Y*

For any w*, we denote the set of firms satisfying this condition with S7;.
An equilibrium is a set of firm strategies and a vector (y, P,w*) such that firm strategies are

subgame perfect in all sectors and the following three conditions hold:

1/(1=n)

1
y—1+/ Z (s, w*) + Z mp(cip) + Z mr(cin, c—ir) + Z ny(cv,c—iv, Ysu) | dS
0

IGS;_I 1€Dg i€ELsNSy 1€Lsy

l1-0o
[ S x i =7y [ 5 pulensyn (Laorean) ) g (©2)
0 0

er(cip,c—ip) — 1
€Sy i€LsNSF L( 1L 2L)

where the last equation implies balanced trade.

Results Since w* does not change with shocks to a single sector, those results are unchanged.
Large shocks don’t change either because large decreases in ¢;; must decrease also w*c]; to balance
trade. Hence it has the same effect on domestic firms as the partial equilibrium model. Finally, the
welfare results in Appendix B.2 were proven in the general equilibrium model presented here for

generality.
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C.2 General Equilibrium and Two Symmetric Countries

Set up There are two symmetric countries, each with an inelastic supply of labor, with measure
one. Labor is the only input in production. It can move freely across firms within countries, but not
across countries. The set of sectors is [0, 1]. Each country and sector has a finite and exogenous set
of firms. The two countries are symmetric in the sense that the vectors of Home and Foreign labor
requirements in sectors [0,0.5) is the same as the vectors of labor requirements in (0.5,1], except
that Foreign is switched with Home. We describe the economy from Home’s perspective.

We maintain the simplifying assumption that firms can only export their less-differentiated
varieties. Denote firm 4’s per unit labor requirement with ¢;z, if we the firm is less-differentiated and
¢;p if it is differentiated. Normalizing wages in both countries to one, the per unit cost of a variety
in Home is ¢;;, = ¢ and ¢;p = ¢p. The unit cost of delivering of delivering each unit of their
variety in Foreign is ¢;;, = 7¢;;, where 7 > 1 is an iceberg cost. We maintain the same assumptions
that the number of firms is bounded and that the vector of labor requirements is bounded from
below, and it is continuous in all but a finite set of sectors where the number of firms in Home or

Foreign changes.

Sectoral Game The game in each sector and market (Home and Foreign) has the following
timing. (1) In ascending order of unit cost ¢;z, all firms make their discrete choices. Foreign firms
decide whether to sell in Home or not. If they export, they pay a fixed cost f* units of labor.
Home firms decide on whether to (i) exit, (ii) produce a less-differentiated variety, or (iii) produce
a differentiated variety. (3) All firms, Home and Foreign, simultaneously set prices.

We consider the subgame perfect equilibrium within a sector-market. The equilibrium is also
symmetric in that both countries have wage set to one and the same income and price-index pair
(y, P). We write the general equilibrium conditions when all firms in all sectors play the subgame
perfect equilibrium. The pricing rule is the same as in the main text. The price py, elasticity of
demand €y, market share sy, sales x, and profit w7, of a firm ¢, domestic or foreign, with unit cost

¢;1, selling in the less differentiated nest Lg in Home are

er(Gir, =i )Gir
er(cin,c—i) — 1)

pr(cin,c—ir) = (

er(cir,c—ir) = osp(cin, c—ir) + (1 — sp(cin, c—ir))

pr(cin,cir)\' 7
SL(CiL,C—iL): W

=1 g _
zr(cir,e—ir) = P Pl [prcin,c—ir)] ™y
xr(cr,c—ir)

mr(Cir, c—ir) = cLlcin e L)
1Ly ¥ —1

where Ppg is the equilibrium price index of nest Lg, the less-differentiated nest of sector S, and
c_;r, is the vector of unit costs of firm ¢’s competitors in nest Lg in the subgame in which firm ¢ does

not differentiate and all other firms play their subgame perfect equilibrium strategies. A Foreign
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firm in sector S exports if 7p(7¢;r,c—;r) — f* > 0. Let the set of firms satisfying this condition in

sector S be L1.4. Foreign total exports to Home are

1
/ Z v (76, cir)dS
0

€L

The discontinuities in set L}.g have zero measure since profits are continuous for any set of discrete
choices. Then, the integral exists because labor requirements are continuous almost everywhere and
bounded away from zero in S.

Denote with Ly g the set of less-differentiated Home firms in sector S so that Lg = (LgsUL}g).
The set of differentiated firms Dg contains only Home firms by assumption. The set of all nests in

the definition of the price index is N' = {Ls U Dg}g¢o,1] and the price index is

1/(1-n)

neip \' "
(122) o3

P

/o [Prlers)] ™+ )

1€Dg

The representative household gets income from labor and profits:

1
y—l—‘r/o Z WL(TEiL,C_iL)+ Z WD(éiD)‘f‘ Z WL(éiL,C_iL) ds (C.4)

€L i€Dg i€Lys

The first term, summing over set L}.¢, enters Home household income because, by symmetry, the
sum of all profits of Foreign firms selling in Home is the same as the profits of Home firms selling

in Foreign. A general equilibrium is a set of strategies and a vector (y, P) such that the strategies

are subgame perfect equilibrium strategies in all sectors and equations (C.3) and (C.4) hold.

Trade shocks. The symmetric two-country model separates foreign production from trade costs
explicitly. A decrease in f* and 7 decreases ¢;;, for Foreign firms, in Sg, relative to Home firms.
This occurs always in the sector-specific shocks and in the large shocks to a non-zero mass of firms.
So, the only distinction between the model in the main text and in Appendix C.1 above is that we
cannot guarantee that a large enough shock will tighten competition in the less-differentiated nest
for all affected domestic firms. This issue clearly exists also in the other set ups if we had explicitly

separated production from trade costs.

Welfare. The welfare results remain unchanged. They pertain to the allocation of labor to
variable costs and fixed costs (discrete choices) in the domestic market only. The general equilibrium
effect on Foreign wages relative to Home wages in Appendix B.2 hold whether Foreign is large (here)

or small (as in Appendix C.1 above).
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C.3 Free Entry

We add a free-entry condition to the general equilibrium model. A large mass of entrepreneurs may
pay a fixed cost of fp units of labor to enter the market. Upon entry, a firm is assigned its own
variety, a sector, and a productivity. This condition adds an equilibrium mass of firms M and a

corresponding condition that expected profits must equal fg:
Mfrp=y—-1 (C.5)

where equilibrium income y is in (C.2) for the small open economy and in (C.4) for the model with
two symmetric countries.

Since entry is not directed toward specific sectors, shocks to a single sector don’t affect entry.
Consider the shock that decreases the cost of a non-zero mass of firms in set of sectors S. The mass
of firms decreases, but profits in the less differentiated nests of sectors S € S still decrease because
they decrease relative to sectors not affected and to exporting activities that are not affected by the
shock. So, a sufficiently large shock increases differentiation and exit in the affected sectors as in
the main text.

The welfare effect of moving a non-zero mass of firms from differentiation to non-differentiation
was done without adjustments to discrete choices, and so the exercise presumes no entry or exit
of firms. If we relax this assumption, the decrease in y must be offset by a decrease in the mass
of firms in (C.5). Our welfare results already imply that entry in the market equilibrium doesn’t
generally coincide with the planner’s optimal variety—there are typically too many inefficient less-
differentiated varieties and too few differentiated ones. So, it’s not clear whether the exit of new
firms improves welfare or not.

There are, however, a few practical difficulties with free entry. First is in the interpretation of
existing firms’ responses to decreases in foreign prices. Free entry must not completely reshuffle
firms assigning new productivity parameters and eliminating the concept of an existing firm. One
way around this issue is to introduce dynamics and allow firms to choose to exit and subject them
to random exit shocks. Then in any period and given any shock, expected profits must be less than
or equal to wfg, with equality if entry is positive. Second is that for any measure of entrants, the
productivity distributions must be defined so that the assumptions on continuity across sectors in

the general equilibrium model hold. These extensions are beyond the scope of the paper.

C.4 Timing and Markup of Input Suppliers

The model in the main text assumes that all firms in a sector set prices simultaneously. The

elasticity of demand faced by an input supplier in Lgy is

ev =oy(l —s) +nus(l — ssv), (C.6)
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where

If ssgy &~ 1 then ¢y =~ 0 and the supplier’s problem doesn’t have a solution. This issue arises because
even a very large input supplier doesn’t internalize his effect on the price and sales of downstream
domestic firms.

This Appendix modifies the timing of the sectoral game to eliminate this issue. After dis-
crete choices are all made, input suppliers in Lg;; set prices first and then other firms set prices
simultaneously.

A supplier with cost ¢ solves
max f’gUPg_"(éSU)"U"’(pSU)"U’”Up"’U (p—c) (C.7)
2

where

- -1 oo
YSU:F?? Yy Z i C b7 !
1€LsNS
and p; is the equilibrium markup of downstream firm ¢. The supplier internalizes the effect of his
price on P, ¢sy, and pgy but we assume for simplicity that he takes as given downstream markups
11; and hence the term Ygy; (more below).

In (C.7), the optimal markup over marginal cost is ey /(e — 1) where

ev =ou(l—s)+nus(l—ssy)+ sssu[o(1 — ssg) +nssul, (C.8)
—o\ 1/(1-0)
s _ Z’iGSHﬂLS pzl
SH Pr(csr)

is the market share of Home firms in nest £g. Comparing (C.6) to (C.8), the added term arises
because a large input supplier now internalizes his effect on sales downstream by Home varieties in
Sr N Lg. These varieties have an elasticity of substitution ¢ with respect to Foreign varieties in
Sr N Lg and an elasticity 7 with respect to varieties in other sectors (or differentiated varieties).
Since all elasticities, oy, nu, o, 7, are greater than one, ey in (C.8) is also greater than one and the
input supplier’s problem has an interior solution for prices.

The main result regarding markups of input suppliers is that these markups increase with a
decrease in trade costs downstream. The added term in (C.8) weakens this result because the
shock decreases the market share sgp of less-differentiated Home firms. Still, this opposing effect is
multiplied by ssgy which is the share of the input supplier in all the costs of domestic downstream

firms. In practice, this share is small because costs include labor, capital and inputs from other
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sectors. So, the result is unlikely to be overturned.
Above, we made the simplifying assumption above that input suppliers don’t internalize the
effect of their prices on markups downstream (in f’SU). Since markups decrease with costs, the

added effect of (C.8) would be even smaller (in absolute value) without this simplifying assumption.

D Additional Empirical Results

This Appendix presents additional empirical results. Appendix D.1 details the construction of
control variables and reports their coefficients. Appendix D.2 studies other firm outcomes, and

Appendix D.3 conducts robustness checks.

D.1 Control Variables

Sector-time controls include input tariffs and the share of state ownership of the sector of the firm
at time ¢ in addition to three measures of exposure to foreign ownership following Javorcik (2004).
Horizontal _FDI;; is a weighted average of foreign equity participation in each firm in sector j at
time ¢, where the weights are the firm’s share in sectoral output. Downstream_FDI;; is a measure
of foreign participation in the sectors that are supplied by sector j, i.e., in sectors downstream
from j. Upstream FDIj; is a measure of foreign participation in sectors upstream from j. Firm-
time controls include three zero-one dummy variables indicating whether the firm received subsidies
(index_subsidies), whether the firm received a tax holiday (index_tax), and whether the firm paid
below median interest rates on loans (index_interest).

We refer to input tariffs as upstream tariffs because they are symmetric to our downstream

tariffs. Following the literature, they are a weighted average of output tariffs:

upstream_tariff;; = Z oy output_tariff,
mj

where o, is the share of sector m in all of sector j’s inputs, from the 2002 Chinese Input-Output
Table. These weights don’t add up to one because inputs include labor and capital.

An example illustrates our three measures of tariffs. A firm that produces car engines is impacted
by Chinese entry into the WTO if the tariffs on the pistons that go into engines decrease (upstream
tariffs), if the tariffs on car engines decrease (output tariff) increasing import competition, or if

tariffs on cars decrease (downstream tariffs) and change the type of car Chinese producers make.

The main text reports only the coefficients of interest, on output and downstream tariffs. The
coeflicients on control variables are in Appendix Tables D.1 through D.6. Tables D.1, D.2, and D.3
refer to the basic regressions with the three measures of tariffs as the coefficients of interest. Tables
D.4, D.5, and D.6 refer to the regressions where the dependent variable output_tariff is substituted
with the interaction between output_tariff and indicator variables of whether the firm is in each of

the four quartiles of firm sales.
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Table D.3: Movements to Sectors with Higher Skilled Worker Share Based on 2004 survey

Dependent variable: Ranking of sector according to skill intensity

All Enterprises, Excluding  Only Non-Exporters
SOEs and Multinationals

OLS I\ OLS IV
(1) (2) (3) (4)
output_tariff -17.82%%* -26.20%** -18.80%**  _19.27%**
(1.00) (3.81) (0.89) (3.14)
downstream_tariff 6.914%** -33.44%** 5.907**%*  _31.39%**
(1.34) (7.40) (1.31) (7.49)
upsrteam_tariff 34.04%** 108 5%** 36.85%**  93.35%**
(2.79) (14.39) (2.75)  (13.07)
index_subsidy 0.630%** 0.703%** 0.843*%**  (.877***
(0.16) (0.18) (0.19) (0.20)
index_tax 0.134 0.153 0.216** 0.173*
(0.09) (0.10) (0.10) (0.10)
index_interest -0.390*** -0.338%*** -0.431%*F*%  _(.428%**
(0.110) (0.115) (0.123)  (0.127)
exportshare_sector -194. 7#%* -185 5#F* -209.2%F%* 202, 1%**
(8.64) (7.80) (7.81) (7.98)
State_share -0.194 -0.0456 -0.423 -0.207
(0.420) (0.424) (0.467)  (0.468)
Horizontal FDI 68.07*F** 44.12%%* 73.68%**  55.40%**
(7.60) (9.77) (7.54) (9.29)
Downstream FDI 539.2%** 592 5% ** 549.8***  503.3%**
(23.83) (27.49) (26.15)  (29.35)
Upstream FDI -33.38%** -46.95%F* -43.23%%*  _51.02%**
(5.58) (6.24) (5.89) (6.51)

Observations

F statistic log(output tariff)

= log(downstream tariff)
First Stage F, output tariff
First Stage F, downstream tariff
First Stage F, upstream tariff

1,037,738 1,037,738 826,072 826,072

216 1 228 3
- 341 - 448
_ 631 - 469
- 193 - 220

Sectors with a higher rank (number) are more skill intensive. Standard errors are clustered by firm and initial sector.

All regressions include firm fixed effects and time fixed effects.
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Table D.4: Regressions of Productivity on Tariffs Interacted with Lagged Quartile of Sales
Dependent variable: TFP measured a la Olley-Pakes (OP) or OLS with fixed effects (FE)

All Enterprises Excluding SOEs and Multinationals

Only Non-Exporters

OP FE OoP FE OP FE
OLS OLS IV I\ IV IV
1) (2) (3) 4) (5) (6)
output_tariff*ql -0.0337*** -0.0344*** -0.0334** -0.0276 -0.0435%*** -0.0365**
(0.00341) (0.00350) (0.0169) (0.0175) (0.0167) (0.0172)
output_tariff*q2 -0.0302*** -0.0312%** -0.0277 -0.0249 -0.0396** -0.0353*
(0.00313) (0.00322) (0.0179) (0.0189) (0.0173) (0.0181)
output_tariff*q3 -0.0261*** -0.0273*** -0.00859 -0.00510 -0.0180 -0.0132
(0.00314) (0.00324) (0.0190) (0.0198) (0.0189) (0.0196)
output_tariff¥*q4 (largest) -0.0240*** -0.0253*** -0.0129 -0.0118 -0.0259 -0.0233
(0.00327) (0.00340) (0.0168) (0.0178) (0.0173) (0.0182)
downstream_tariff -0.0112* -0.0117 -0.153** -0.156** -0.388%** -0.404***
(0.00639) (0.00719) (0.0643) (0.0645) (0.0714) (0.0732)
upsrteam_tariff -0.137*** -0.146*** -0.445%** -0.521%** -0.322%** -0.389%**
(0.0124) (0.0133) (0.0988) (0.101) (0.0965) (0.0984)
index_subsidy 0.00466*** 0.00617*** 0.00401*** 0.00540%** 0.00206 0.00288*
(0.00129) (0.00130) (0.00130) (0.00132)  (0.00170)  (0.00171)
index_tax 0.0188*** 0.0192%*** 0.0186*** 0.0189*** 0.0180*** 0.0185%**
(0.000989) (0.000995) (0.00100) (0.00101)  (0.00105)  (0.00106)
index_interest -0.00623*** -0.00718*** -0.00624*** -0.00720%**  -0.00684***  -0.00773***
(0.000960) (0.000967)  (0.000972)  (0.000981)  (0.00112)  (0.00114)
Export_share 0.190%*** 0.223%** 0.450%** 0.513%** 0.567*** 0.632%**
(0.0343) (0.0354) (0.0545) (0.0569) (0.0601) (0.0635)
State_share -0.00327 -0.00319 -0.00325 -0.00313 -0.000174 0.000417
(0.00440) (0.00435) (0.00443) (0.00439)  (0.00490)  (0.00486)
Horizontal FDI 0.192%** 0.239%** 0.177%** 0.218%** 0.282%** 0.333%**
(0.0424) (0.0447) (0.0457) (0.0480) (0.0541) (0.0563)
Downstream FDI 0.812%** 0.706*** 1.599%** 1.543*** 2.215%** 2.171%**
(0.197) (0.204) (0.321) (0.329) (0.354) (0.367)
Upstream FDI 0.0527 0.0560 0.190** 0.213** 0.0287 0.0504
(0.0816) (0.0824) (0.0901) (0.0911) (0.0927) (0.0937)
ql -0.0804*** -0.0909*** -0.0560** -0.0756*** -0.0613** -0.0801**
(0.00729) (0.00766) (0.0275) (0.0279) (0.0308) (0.0313)
q2 -0.0660*** -0.0738*** -0.0465** -0.0573** -0.0479* -0.0584**
(0.00626) (0.00657) (0.0236) (0.0238) (0.0267) (0.0269)
q3 -0.0435*** -0.0482*** -0.0587** -0.0684** -0.0645** -0.0732**
(0.00509) (0.00524) (0.0269) (0.0271) (0.0314) (0.0316)
Observations 701,765 701,765 701,765 701,765 548,283 548,283

output_tariff*q# indicates output tariffs interacted with a dummy for whether sales is in the first, second, third or
fourth quartile of sales in the lagged year. Standard errors are clustered by firm and initial sector. Tariffs and TFP are
in logs. All specifications include fixed effects for the firm, time, and two-digit sector. All specifications also include
a dummy variable equal to 1 if the firm changes a four digit sector. IV estimates use initial 1998 tariffs and initial
tariffs interacted with a WTO dummy as instruments. *** indicates p < 0.01, ** p < 0.05, and * indicates p < 0.1.
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Table D.5: Introduction of New Goods on Tariffs Interacted with Lagged Quartile of Sales

All Enterprises excluding SOE’s and multinationals

Only Non-Exporting Enterprises

dependent variable — new 0-1 dummy for new 0-1 dummy for new 0-1 dummy for
product introducing product introducing product introducing
share a new share a new share a new
product product product
OLS OLS I\Y I\Y v v
(1) (2) 3) (4) (6) (5)
output_tariff*ql 0.000531 -0.00138 -0.0152%** -0.0513%** -0.0123** -0.0327#**
(0.00144) (0.00348) (0.00746) (0.0184) (0.00582) (0.0124)
output_tariff*q2 0.000509 0.000862 -0.0169** -0.0337* -0.0117** -0.0252%*
(0.00142) (0.00328) (0.00747) (0.0177) (0.00575) (0.0120)
output_tariff*q3 0.000192 0.00117 -0.0148* -0.0293 -0.00981 -0.0168
(0.00153) (0.00343) (0.00786) (0.0191) (0.00612) (0.0134)
output_tarifi*q4 (largest) -0.000867 -0.00185 -0.0189** -0.0264 -0.0131%** -0.0290**
(0.00179) (0.00377) (0.00834) (0.0194) (0.00628) (0.0135)
downstream_tariff -0.00253 0.0142 -0.0381* -0.0742 -0.0500%** -0.0725%*
(0.00238) (0.00909) (0.0224) (0.0497) (0.0177) (0.0351)
upsrteam_tariff 0.00138 -0.00309 0.0440 0.137* 0.0469** 0.113%*
(0.00403) (0.0103) (0.0313) (0.0710) (0.0231) (0.0472)
index_subsidy 0.00544*** 0.0138*** 0.00547*** 0.0140%** 0.00417%** 0.0100***
(0.000851) (0.00171) (0.000845) (0.00170) (0.000885) (0.00163)
index_tax -0.000130 -0.00176 -9.29e-05 -0.00166 0.000277 -0.000624
(0.000424) (0.00108) (0.000429) (0.00109) (0.000421) (0.000861)
index_interest -0.00249%** -0.00776%** -0.00242%** -0.00763%** -0.00135%** -0.00462%**
(0.000514) (0.00126) (0.000512) (0.00126) (0.000496) (0.000970)
Export_share -0.0112 -0.0153 0.0107 0.0223 0.00664 -0.0147
(0.00984) (0.0262) (0.0143) (0.0337) (0.0129) (0.0277)
State_share -0.00205 0.00188 -0.00207 0.00185 -0.00335 -0.00108
(0.00247) (0.00471) (0.00247) (0.00473) (0.00255) (0.00473)
Horizontal FDI 0.0173 0.0158 0.00538 -0.0249 0.0164 0.0125
(0.0113) (0.0310) (0.0150) (0.0392) (0.0123) (0.0261)
Downstream FDI -0.0245 -0.0637 0.0334 0.0637 0.0722%* 0.0682
(0.0277) (0.0695) (0.0498) (0.111) (0.0401) (0.0789)
Upstream FDI -0.00302 -0.0118 -0.0283** -0.0606** -0.0309%** -0.0550%*
(0.00727) (0.0151) (0.0127) (0.0281) (0.0110) (0.0221)
ql -0.00757* -0.0104 -0.0129 0.0480* -0.00451 -0.00260
(0.00400) (0.00893) (0.0123) (0.0270) (0.0115) (0.0239)
q2 -0.00851** -0.0186** -0.00984 0.00450 -0.00623 -0.0196
(0.00375) (0.00789) (0.0112) (0.0247) (0.0113) (0.0222)
q3 -0.00704** -0.0187#** -0.0139 -0.00515 -0.00938 -0.0350
(0.00337) (0.00648) (0.0127) (0.0284) (0.0125) (0.0258)
Observations 701,765 701,765 701,765 701,765 548,283 548,283

output_tariff*q# indicates output tariffs interacted with a dummy for whether sales is in the first, second, third or
fourth quartile of sales in the lagged year. Standard errors are clustered by firm and initial sector. All specifications
include firm fixed effects and time effects. Instruments in the IV specifications for log of output tariff, downstream
tariff, and upstream tariff include the WTO dummy interacted with the initial tariff. *** indicates p < 0.01, **
p < 0.05, and * indicates p < 0.1.
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Table D.6: Sectoral skill intensity and tariffs interacted with lagged quartiles of firm sales

Dependent variable: Ranking of sector according to skill intensity

All Enterprises Excluding
SOEs and Multinationals  Only Non-Exporters

OLS v OLS v
(1) (2) (3) (4)
output_tariff*ql -17.70%** -21.31°%%* S18.51FF*  _15.49%**
(1.067) (3.914) (1.012)  (3.441)
output_tariff*q2 -17.62%%* -19.51%%* -18.32%F*  _13.33%**
(1.070) (3.662) (1.015)  (3.283)
output_tariff¥*q3 S17.41%%* -20.63*** -18.07*FF  _15.17FF*
(1.079) (3.835) (1.011) (3.446)
output_tariff*q4 (largest) -16.95%** -23.32%** S17.89%¥* 17 T1H*H
(1.105) (3.890) (1.078) (3.499)
downstream_tariff 5.040%** -40.18*** 4.206%**  _42.09%**
(1.297) (8.168) (1.250) (8.872)
upsrteam_tariff 33.69%** 110.0%** 35.25%** 94, 50***
(3.102) (14.99) (3.153)  (14.23)
index_subsidy 0.557*** 0.575%** 0.721%%*  0.694***
(0.186) (0.199) (0.226) (0.239)
index_tax 0.120 0.136 0.202* 0.142
(0.106) (0.112) (0.120) (0.125)
index_interest -0.327%%* -0.276%* -0.341%%  -0.347**
(0.126) (0.132) (0.144) (0.149)
exportshare_sector -189.8%** -181.7%%* -206.3**F*  _198.1%**
(9.236) (8.140) (8.927) (9.022)
State_share -0.147 0.287 -0.311 0.104
(0.526) (0.529) (0.594) (0.600)
Horizontal FDI 65.14*** 40.52%** TL.19¥¥* 52 45%**
(8.281) (10.34) (8.537) (10.07)
Downstream FDI 541.6%** 606.0%** 549.6%**  611.8%**
(26.71) (30.71) (29.73) (34.02)
Upstream FDI -33.28*** -4 TORHK -42.68%F*  _49 50%**
(6.264) (7.028) (6.869) (7.850)
ql 2.157 -4.534 2.022 -4.695
(1.333) (4.008) (1.467)  (4.343)
q2 1.803 -8.723** 1.407 -9.660**
(1.149) (3.859) (1.287) (4.194)
q3 0.944 -6.313 0.540 -5.658
(0.911) (3.935) (1.033)  (4.189)
Observations 701,765 701,765 548,283 548,283

output_tariff*q# indicates output tariffs interacted with a dummy for whether sales is in the first, second, third or
fourth quartile of sales in the lagged year. Sectors with a higher rank (number) are more skill intensive. Standard

errors are clustered by firm and initial sector. All regressions include firm fixed effects and time fixed effects.
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Table D.7: Cross-sectional relation between revenue and TFP
Dependent variable is log TFP, measured a la Olley-Pakes (OP) or
OLS with fixed effects (FE)

oP FE opr FE
(1) (2) (3) (4)
log revenue 0.191°FFF  0.204***  (.188%** 0.197***
(0.0074) (0.0062) (0.0077) (0.0061)
Time Fixed Effects Yes Yes Yes Yes
Sector Fixed Effects No No Yes Yes
Observations 1,012,444 1,012,444 1,012,444 1,012,444
R-squared 0.279 0.319 0.453 0.455
Number of firm ID’s 327,924 327,924 327,924 327,924

Robust standard errors in parenthesis. *** indicates p-values less than 1%.

D.2 Other Firm Outcomes

We study various firm outcomes. In Table D.8 is the main regression specification with an exit
dummy as the dependent variable. The IV results are consistent with the prediction of the model
that import-competing firms and their input suppliers are more likely to exit when tariffs fall.
In Table D.9, the dependent variable is a dummy for whether the firm switches sectors. To the
extent that product differentiation may be accompanied by sectoral switches, the model predicts
the coefficient on output tariffs should be negative. The coefficient is negative, though statistically
significant only in our preferred specification, the IV with only non-exporters.

Table D.10 repeats the main regression specification with revenue as the dependent variable.
In all IV specifications, the coefficient on tariff is positive and statistically significant. Tariff cuts
are thus associated with decreases in sales, especially among non-exporting firms. This result is
consistent with most international trade models. The results for OLS specifications is more mixed,
many of the coefficients are negative and statistically insignificant.

Table D.7 regresses TFP on revenue with time and sector fixed effects. The coefficient is around
0.20, and it is statistically significant in all specifications, confirming the well-known positive rela-
tionship between revenue and TFP in our data. In the model, this increasing relation holds within

sectors among less-differentiated firms.
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Table D.8: Determinants of Exit

All enterprises

Non-Exporters

All enterprises

Non-Exporters

OLS OLS v v
(1) (2) (3) (4)
output_tariff -0.00153 -0.00257 -0.0640** -0.0930%**
(0.00249) (0.00295) (0.0249) (0.0229)
downstream_tariff -0.00412 -0.00311 -0.290%** -0.370%**
(0.00357) (0.00402) (0.0700) (0.0788)
upsrteam_tariff 0.00826 0.0186** 0.290%** 0.332%**
(0.00724) (0.00825) (0.107) (0.103)
index_subsidy -0.0208*** -0.0193*** -0.0207*** -0.0192%**
(0.00129) (0.00164) (0.00130) (0.00165)
index_tax -0.00440*** -0.00533*** -0.00439*** -0.00569***
(0.000871) (0.000976) (0.000890) (0.00101)
index_interest 0.0103*** 0.00956*** 0.0105*** 0.00988***
(0.00104) (0.00116) (0.00106) (0.00119)
exportshare_sector 0.0243 0.00351 0.189%** 0.233%**
(0.0160) (0.0195) (0.0484) (0.0547)
State_share 0.00368 0.000947 0.00376 0.000775
(0.00466) (0.00533) (0.00470) (0.00540)
Horizontal FDI -0.0618%** -0.0739%** -0.147%%* -0.142%%*
(0.0206) (0.0236) (0.0434) (0.0411)
Downstream FDI 0.0772 0.0704 0.596%** 0.629%**
(0.0487) (0.0577) (0.143) (0.159)
Upstream FDI -0.00591 0.00403 -0.127%%* -0.196***
(0.0106) (0.0132) (0.0349) (0.0405)
Observations 987,022 785,271 987,022 785,271

Notes: Standard errors are clustered by firm and initial sector. Linear probability where the dependent variable is a
zero-one dummy variable for whether or not the establishment exits. All specifications include firm and time effects.
*** indicates p < 0.01, ** p < 0.05, and * indicates p < 0.1.

99



Table D.9: Linear Probability Model of Whether or Not Establishment Switched Sector

All enterprises

Non-Exporters

All enterprises

Non-Exporters

OLS OLS v v
(1) (2) (3) (4)
output_tariff -0.00137 -0.000845 -0.0158 -0.0323**
(0.00149) (0.00143) (0.0165) (0.0150)
downstream_tariff -0.0108*** -0.0111%%* 0.0235 0.0277
(0.00279) (0.00253) (0.0381) (0.0380)
upsrteam_tariff -0.0132%** -0.0159%** 0.0938 0.124*
(0.00275) (0.00258) (0.0736) (0.0694)
index_subsidy 0.00989*** 0.00974*** 0.00441*** 0.00557***
(0.000958) (0.00108) (0.00108) (0.00128)
index_tax -0.00104* -0.000778 -0.000452 -0.000512
(0.000584) (0.000609) (0.000671) (0.000737)
index_interest -0.00330%** -0.00249%** -0.00249%** -0.00194**
(0.000622) (0.000630) (0.000829) (0.000958)
exportshare_sector 0.00919 0.0169** -0.192%%* -0.176%**
(0.00656) (0.00669) (0.0498) (0.0518)
State_share -0.0103*** -0.00731*** -0.00131 -0.000320
(0.00164) (0.00179) (0.00288) (0.00330)
Horizontal FDI -0.00344 0.00207 -0.103** -0.167***
(0.00976) (0.00915) (0.0524) (0.0517)
Downstream FDI 0.157*** 0.158*** 0.357** 0.362**
(0.0263) (0.0246) (0.174) (0.172)
Upstream FDI 0.0131 0.0125 0.0720* 0.0997**
(0.00801) (0.00781) (0.0404) (0.0402)
Observations 987,022 785,271 987,022 785,271

p < 0.01, ™ p < 0.05, and * indicates p < 0.1.

60

Dependent variable is a zero-one dummy variable for whether or not the enterprise changed sector. ***

indicates



"1°0 > d sejeotpul , pue ‘co’g >d ,, ‘T0°0 > d seyedIpul . "SIISOWNIISUL St Awwnp O A\ © M PajdeIojul SPLIR) [RIJIUI pUe
SPLIR) QGET [BIMIUL 9STL SOJRWIIISD A] "OWI) PUR WLIY 99 IOJ S109JJ0 POXI opN[OUI suorjeoyrdads [y "SS0[ Ul oIt 9NUIASI PUER SHIIR], ‘PAISISNID 9Ie SIOIId pIepuels

2L0°928 2L0°9Z8 8eLLE0°T  8E€LLE0‘T  TL0'0T8 TL0'0Z8  SELLE0'T  8EL'LE0T SUOIYRAIIS( ()
sok sok sok sok ou ou ou ou 1000 POXY 109008
(0¥T°0) (81T°0) #¥1°0) (901°0) (6,0°0) (1%0°0) (890°0) (9€0°0)
*xxVGG0 *xx08G°0 +xx97G°0 +xx9TL°0 *xx9CT°0 *xxx06G°0 wxx6VY 0 +xx07G 0 1aq weaxsdn
(898°0) (9€5°0) (162°0) (e6%°0) (10€°0) (92L1°0) (962°0) (09T°0)
w4 VIS T- G810 wxx199°C- 160 9TV 0 +xxL00°T cg10- +4x006°0 I wreansumo
(¥¥1°0) (¥21°0) (geT0) (211°0) (660°0) (620°0) (960°0) (290°0)
1GT°0- €750°0- ++ELT°0" ce10- L5070 €2€0000°0-  CIT0°0- 98700~ 1A [euozIIog
(6600°0)  (6600°0) (6800°0) (8800°0) (6600°0) (6600°0) (6800°0) (6800°0)
w3xGGT0°0  54x8GF0°0 454 VLFO0 554 ISV00  5550FF0°0 45407700 45502700 55997070 oIRYS 9)RG
(0L1°0) (e¥1°0) (8%T1°0) (F11°0) (960°0) (190°0) (680°0) (290°0)
***ﬂww.ou mwﬂ.ou wwﬂ.ou ***jﬂu.o ***ﬂﬁm.ou **mwﬂ.ou ***me.ou ﬂﬁmoo.c .HOuumwwmeﬂmﬁOQNm.
(0£00°0) (6200°0) (L200°0) (L200°0) (0£00°0) (0£00°0) (L200°0) (L200°0)
***NOﬁO- ***NOﬁOu ***O%@OO- ***N&@Omﬁ ***ﬁﬁﬁ@u ***._”._H._HO| ***._”O._HO| ***ﬁ@ﬁ@- JSoJoqul Xopul
(¢g00'0)  (S200°0) (€200°0) (€200°0) (9200°0) (9200°0) (€200°0) (€200°0)
#3£G0L0°0  5448690°0  5x+1890°0  5%49290°0 45480200 45460200  4%x1890°0  xx+0890°0 Xe) Xopur
(6£00°0)  (6£00°0) (¥£00°0) (¥£00°0) (6£00°0) (6£00°0) (¥£00°0) (¥£00°0)
#351080°0  54x6180°0  %%%9960°0  5%41G60°0  %4GG80°0  %49G80°0 44476600  xxx0660°0 Aprsqus-xoput
(0s9z°0)  (81%0°0) (0692°0) (18€0°0) (0GL1°0) (T¥20°0) (09L1°0) (0¥20°0)
**@M@.Ou ***mﬁﬂdu ***Mﬂb.ou ***@@@O.Dl GLG 0~ L10°0 GL1°0- GL10°0 mﬁhﬁﬁgﬁm@uhmgﬂ

(0812°0)  (€¥20°0) (096T1°0) (8120°0) (08€1°0) (9L10°0) (0L21°0) (8910°0)
+xx08L°0 92¢¢0°0 $+xx760°T *xx L2070 *xxG2E°0 T9¢00°0 +xx66G0 *x7€€0°0 Jlre) wreoIjsumop

(LL¥0°0)  (8800°0) (1050°0) (1800°0) (6£70°0) (8200°0) (19%0°0) (9200°0)

6190°0 #xx67C0°0" 1.¥0°0 %% L1070~ 9¢40°0 #%x00€0°0~ €¢40°0 x4x84C0°0~ prrey-ndino
(8) (L) (9) (¢) ¥) (€) (@) (1)
Al ST0 Al 510 Al ST0 Al ST10

ATuQ s1o110dxH-uON sostidiojue [y ATuQ s1110dxH{-u0ON sostidiogus [y

anuaAsd Jo S0 sI a[qerrea juspuadap oy,
SHLIB], UO 9NUIAJY JO SUOISSaIZoY o1seq (0T (] 2[qel,

61



D.3 Robustness of Empirical Results

Main Specification = We first check the robustness of the main regression specification:
yit = 1 InOutput Tariff;; 4y, + B2 In Downstream Tariff;; 1) + 71 X0 + 72 Xip + i + o + ¢

Tables D.11, D.12 and D.13 show the coefficient on output and downstream tariffs 31, s for each
robustness check. The dependent variable is revenue TFP measured a la Olley Pakes in Table D.11,
the two measures of introduction of new goods in Table D.12, and the ranking of sector skill intensity
in Table D.13. All specifications include time and firm fixed effects and control variables described
in Appendix D.1. When the dependent variable is TFP, we also include sector fixed effects and a
dummy for when the firm switches sectors.

Exercise 1 includes all multinationals and state-owned enterprises (SOE’s) excluded from the
main specification. In exercises 2 and 3, we drop one tariff measure from the regression at a time
to check if collinearity drives the results.

To address selection, exercise 4 keeps only a balanced panel of establishments that survived all
ten years of our data. In exercise 5, we follow Wooldridge (2002) and construct a Heckman-type
correction in the context of a panel dataset with firm fixed effects and attrition. In each period,
we estimate a selection equation using a probit approach and calculating lambda, the inverse Mills
ratio, for each parent i. Once a series of lambdas has been estimated for each year and parent, the
estimating equations are augmented by these lambdas. We use the establishment’s profitability in
the previous period as the determinant of survival that does not appear in the estimating equation.

In October 2000, the United States Congress permanently granted Normal Trade Relations
(NTR) to China. Until then, China faced a threat of an increase in tariffs by the USA to non-
NTR rates. Sectors are differentially exposed to tariff uncertainty from the USA because the gap
between NTR and non-NTR tariffs varies across sectors. We follow Pierce and Schott (2016, 2019)
in measuring the sector exposure with a variable that takes the value of the sectoral non-NTR tariffs
until 2000 and NTR tariffs after 2001. Exercise 6 adds this variable as a control.

Exercise 7 drops textiles and apparel sectors from the data, and exercise 8 drops computer and
computer peripherals. For the TFP regressions, exercise 9 includes tariffs in the first stage of the

TFP estimate, and exercise 10 measures TFP following Caves, Fraser, and Ackerberg (2015).

Quartiles of Sales  We repeat the robustness checks above in the specification in which the
independent variable output tariffs is substituted with an interaction term of output tariffs with a
dummy for each quartile of sales in year t — 1, plus each of the four dummy variables. We do not
repeat the balanced-panel regressions because only 6,600 firms survive in all years of our sample

and these firms are not well represented in the lower quartiles of sales.
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Table D.14: Robustness of TFP regressions on quartiles of sales interacted with tariffs

Dependent variable: Revenue TFP 4 la Olley-Pakes

1. Basic regression including SOE’s and multinationals

All establishments Non-exporters

OLS v v
output_tariff¥ql -0.0272%** 0.0165 -0.00254
(0.00292) (0.0174) (0.0156)
output_tariff*q2 -0.0258%** -0.00187 -0.0169
(0.00263) (0.0173) (0.0151)
output_tariff*q3 -0.0234%** 0.0166 -0.00280
(0.00256) (0.0171) (0.0153)
output_tariff*q4 (largest) -0.0202*** 0.0156 -0.00673
(0.00260) (0.0165) (0.0152)

p-value Hj : tariff*ql = tariff¥*q4 0.0045 0.91 0.69
number of observations 1,054,525 1,054,525 713,687

2. Dropping control downstream tariffs
All establishments excluding Non-exporters
SOEs and multinationals

OLS v v
output_tariff¥ql -0.0334*** -0.0511%F** -0.0669***
(0.00340) (0.0197) (0.0182)
output_tariff*q2 -0.0300%** -0.0447** -0.0603%**
(0.00313) (0.0206) (0.0186)
output_tariff*q3 -0.0259%*** -0.0234 -0.0343*
(0.00313) (0.0213) (0.0197)
output_tariff*q4 (largest) -0.0238%** -0.0276 -0.0399**
(0.00326) (0.0194) (0.0182)
p-value Hj : tariff*ql = tariff*q4 0.0011 0.044 0.0409
number of observations 701,765 701,765 548,283

3. Dropping textiles and apparel
All establishments excluding Non-exporters
SOEs and multinationals

OLS v v
output_tariff¥ql -0.0354*** -0.0340* -0.0625%**
(0.00358) (0.0183) (0.0185)
output_tariff*q2 -0.0314%** -0.0336* -0.0645%**
(0.00326) (0.0196) (0.0194)
output_tariffi*q3 -0.0265%** -0.0347* -0.0637*F**
(0.00327) (0.0206) (0.0206)
output_tariff*q4 (largest) -0.0250%*** -0.0428** -0.0760***
(0.00338) (0.0188) (0.0198)
p-value Hj : tariff*ql = tariff¥*q4 0.0009 0.46 0.347
number of observations 574,845 574,845 470,520
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Robustness of TFP regressions on quartiles of sales interacted with tariffs (cont.)

Dependent variable: Revenue TFP 4 la Olley-Pakes

4. Dropping computers and peripherals
All establishments excluding Non-exporters
SOEs and multinationals

OLS v v
output_tariff¥ql -0.0338%** -0.0331* -0.0432%**
(0.00342) (0.0169) (0.0167)
output_tariff*q2 -0.0304*** -0.0270 -0.0397**
(0.00314) (0.0179) (0.0175)
output_tariff*q3 -0.0263*** -0.00876 -0.0178
(0.00315) (0.0190) (0.0187)
output_tariff*q4 (largest) -0.0242%** -0.0131 -0.0258
(0.00328) (0.0168) (0.0174)
p-value Hj : tariff*ql = tariff¥*q4 0.0012 0.0898 0.1979
number of observations 701,523 701,523 548,074

5. Include policy variables in the first stage of TFP estimation
All establishments excluding Non-exporters
SOEs and multinationals

OLS v v
output_tariff¥ql -0.0337*** -0.0318* -0.0389**
(0.00349) (0.0173) (0.0170)
output_tariff*q2 -0.0309%** -0.0241 -0.0334*
(0.00324) (0.0183) (0.0176)
output_tariff*q3 -0.0271%** -0.00737 -0.0147
(0.00323) (0.0189) (0.0188)
output_tariff*q4 (largest) -0.0262%** -0.0123 -0.0238
(0.00340) (0.0172) (0.0177)
p-value Hj : tariff*ql = tariff*q4 0.013 0.1096 0.2776
number of observations 680,432 680,432 530,411

6. TFP measured a la Ackerberg, Caves, Frazer (2015)
All establishments excluding Non-exporters
SOEs and multinationals

OLS v v
output_tariff¥ql -0.0538%** -0.0633 -0.107**
(0.00742) (0.0554) (0.0520)
output_tariff*q2 -0.0518%** -0.108%* -0.143%**
(0.00673) (0.0523) (0.0472)
output_tariff*q3 -0.0493*** -0.0913 -0.139%**
(0.00669) (0.0582) (0.0518)
output_tariff*q4 (largest) -0.0498%** -0.0604 -0.110%*
(0.00727) (0.0533) (0.0526)
p-value Hj : tariff*ql = tariff*q4 0.6176 0.907 0.909
number of observations 700,756 700,756 547,596
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Table D.15: Robustness of regressions of new goods on quartiles of sales interacted with tariffs

Dependent variable: share of new products in sales

1. Include SOE’s and multinationals
output_tariff*ql
output_tariff*q2
output_tariff*q3

output_tariff*q4 (largest)

test q1 = q4, pvalue
number of observations

All establishments

Non-exporters

2. Drop control downstream tariffs
output_tariff¥ql
output_tariff*q2
output_tariff*q3

output_tariff*q4 (largest)

test q1 = q4, pvalue
number of observations

3. Dropping textiles and apparel
output_tariff*ql
output_tariff*q2
output_tariff¥*q3

output_tariff*q4 (largest)

test q1 = q4, pvalue
number of observations

4. Dropping computers and peripherals
output_tariff*ql
output_tariff*q2
output_tariff*q3

output_tariff*q4 (largest)

test q1 = q4, pvalue
number of observations

OLS v v
0.00154 -0.0177** -0.0136%**
(0.00117) (0.00843) (0.00500)
0.00143 -0.0144* -0.00957*
(0.00115) (0.00850) (0.00498)
0.00148 -0.00896 -0.00322
(0.00118) (0.00863) (0.00497)
0.00165 -0.0105 -0.00643
(0.00137) (0.00906) (0.00552)
0.928 0.042 0.0732
1,054,525 1,054,525 713,687
All excluding SOEs and multinationals Non-exporters
OLS v v
0.000604 -0.0187** -0.0141**
(0.00144) (0.00864) (0.00614)
0.000575 -0.0209** -0.0136%*
(0.00141) (0.00865) (0.00604)
0.000228 -0.0181** -0.0111%*
(0.00153) (0.00893) (0.00630)
-0.000806 -0.0220%* -0.0139**
(0.00179) (0.00936) (0.00640)
0.3923 0.5213 0.9583
701,765 701,765 548,283
All excluding SOEs and multinationals Non-exporters
OLS v v
0.000583 -0.0135* -0.00996
(0.00150) (0.00794) (0.00606)
2.59e-05 -0.0156%* -0.0122%*
(0.00149) (0.00814) (0.00609)
-0.000232 -0.0170%* -0.0120%*
(0.00162) (0.00853) (0.00646)
-0.000461 -0.0209** -0.0147%*
(0.00185) (0.00922) (0.00672)
0.5483 0.1748 0.3702
574,845 574,845 470,520
All excluding SOEs and multinationals Non-exporters
OLS v v
0.000517 -0.0151** -0.0124**
(0.00144) (0.00746) (0.00583)
0.000489 -0.0169** -0.0116**
(0.00141) (0.00747) (0.00575)
7.99e-05 -0.0150* -0.0100
(0.00153) (0.00786) (0.00612)
-0.00103 -0.0193** -0.0134**
(0.00179) (0.00835) (0.00629)
0.3493 0.4232 0.8416
701,523 701,523 548,074
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Robustness of regressions of new goods on quartiles of sales interacted with tariffs (cont)

Dependent variable: 0-1 dummy of whether the firm introduced a new product in the year

1. Include SOE’s and multinationals
output_tariff*ql
output_tariff*q2
output_tariff¥*q3

output_tariff*q4 (largest)

test q1 = g4, pvalue
number of observations

All establishments

Non-exporters

2. Drop control downstream tariffs
output_tariff*ql
output_tariff*q2
output_tariff*q3

output_tariff*q4 (largest)

test q1 = q4, pvalue
number of observations

3. Dropping textiles and apparel
output_tariff*ql
output_tariff*q2
output_tariff*q3

output_tariff*q4 (largest)

test q1 = q4, pvalue
number of observations

4. Dropping computers and peripherals
output_tariff*ql
output_tariff*q2
output_tariff¥*q3

output_tariff*q4 (largest)

test q1 = g4, pvalue
number of observations

OLS v v
-0.00145 -0.0708%** -0.0371%**
(0.00244) (0.0179) (0.0103)
2.15e-05 -0.0589*** -0.0269***
(0.00238) (0.0179) (0.0104)
0.00187 -0.0356* -0.00422
(0.00236) (0.0183) (0.0109)
0.00215 -0.0281 -0.0137
(0.00269) (0.0189) (0.0115)

0.1808 0.0000 0.0034
1,054,525 1,054,525 713,687
All excluding SOEs and multinationals Non-exporters

OLS v v
-0.00159 -0.0581%** -0.0354%**
(0.00346) (0.0203) (0.0130)
0.000597 -0.0414%** -0.0279%*
(0.00328) (0.0196) (0.0126)
0.000798 -0.0357* -0.0187
(0.00343) (0.0208) (0.0138)
-0.00224 -0.0325 -0.0301**
(0.00375) (0.0211) (0.0137)

0.8587 0.0243 0.6099
701,765 701,765 548,283
All excluding SOEs and multinationals  Non-exporters

OLS v v
-0.000524 -0.0445%* -0.0246*
(0.00356) (0.0195) (0.0129)
0.000224 -0.0261 -0.0229*
(0.00345) (0.0189) (0.0127)
0.00102 -0.0303 -0.0189
(0.00357) (0.0205) (0.0141)
0.000472 -0.0356* -0.0339**
(0.00384) (0.0210) (0.0145)

0.7915 0.4551 0.3871
574,845 574,845 470,520
All excluding SOEs and multinationals Non-exporters

OLS v v
-0.00135 -0.0513%*** -0.0331%**
(0.00347) (0.0184) (0.0124)
0.000840 -0.0338* -0.0249**
(0.00329) (0.0177) (0.0120)
0.00107 -0.0294 -0.0171
(0.00344) (0.0191) (0.0134)
-0.00195 -0.0268 -0.0295**
(0.00378) (0.0194) (0.0135)

0.8704 0.0329 0.7286
701,523 701,523 548,074
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Table D.16: Robustness of regressions of sectoral skill intensity on quartiles of sales interacted with
tariffs

Dependent variable: Ranking of sectors according to skill intensity
(Higher ranking corresponds to higher skill intensity.)

All establishments

1. Include SOE’s and multinationals Non-exporters

OLS v v
output_tariff¥ql -15.54%%* -34.83*** -14.01%%*
(0.991) (4.924) (2.951)
output_tariff*q2 -15.40%** -33.49%%* -13.05%**
(1.013) (4.764) (2.809)
output_tariff¥*q3 -15.23%** -34.20%** -15.16%**
(1.019) (4.744) (2.825)
output_tariff*q4 (largest) -14.79%** -35.00%** -16.24%**
(1.035) (4.839) (3.002)
test q1 = q4, pvalue 0.1163 0.9008 0.1235
number of observations 1,054,525 1,054,525 713,687

2. Drop control downstream tariffs

All excluding SOEs and multinationals

Non-exporters

OLS v v
output_tariff*ql -17.80%** -25. 110 -17.00%**
(1.064) (4.363) (3.607)
output_tariff*q2 S17.73%K* -23.59%%* -14.98%**
(1.066) (4.111) (3.444)
output_tariff*q3 -17.52%%%* -24.03*** -16.14%%*
(1.074) (4.211) (3.537)
output_tariff*q4 (largest) -17.09%** -26.62*** -18.33***
(1.099) (4.262) (3.562)
test q1 = g4, pvalue 0.2143 0.3736 0.4742
number of observations 701,765 701,765 548,283

3. Dropping textiles and apparel

All excluding SOEs and multinationals

Non-exporters

OLS v v
output_tariff¥ql -17.98%** -23.81%%* -17.42%%*
(1.100) (4.148) (3.594)
output_tariff*q2 -17.73%%* -23.38%%* -16.20%**
(1.100) (3.998) (3.513)
output_tariff¥*q3 -17.38%%* -23.31%%* -17.16%%*
(1.110) (4.109) (3.638)
output_tariff*q4 (largest) -16.54%** -26.88%** -20.06%**
(1.138) (4.227) (3.775)
test q1 = q4, pvalue 0.0259 0.0906 0.1752
number of observations 574,845 574,845 470,520

4. Dropping computers and peripherals

All excluding SOEs and multinationals

Non-exporters

OLS v v
output_tariff¥ql -17.75%%* -21.34%%* -15.51%%*
(1.070) (3.919) (3.448)
output_tariff*q2 -17.66%** -19.57H%* -13.39%%*
(1.073) (3.670) (3.290)
output_tariff*q3 -17.42%%* -20.57HF* -15.07%%*
(1.082) (3.838) (3.452)
output_tariff*q4 (largest) -16.98%** -23.34%%* -17.67F%*
(1.108) (3.901) (3.510)
test q1 = q4, pvalue 0.1765 0.2521 0.2626
number of observations 799,523 701,523 548,074
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