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Export Product Quality, Optimal Import Tariffs
and Firms’ Strategic Choice of Vertical Structuref

Ki-Dong Leerf Kangsik ChoiF Woohyung LeeI§

Abstract  Using the export rivalry model based exclusive dealer channel, we
examine the endogenous determination of firms’ vertical structure when optimal
import tariffs are implemented by the importing country. In addition, we an-
alyze the welfare effects of trade liberalization when firms’ vertical structures
are endogenous. We show that, despite being heterogeneous firms, a symmet-
ric vertical structure appears between firms under discriminatory tariffs, but an
asymmetric vertical structure under uniform tariffs, with only one firm choosing
vertical separation. Moving toward free trade is not always beneficial to all ex-
porters. For the exporting country of low-quality products, the transition from
discriminatory tariffs to free trade can be rather detrimental, depending on the
equilibrium vertical structure in the discriminatory tariffs and the quality gap
between products.
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1. INTRODUCTION

An important issue addressed in the literature on vertical relations is whether
manufacturers will sell their products through independent retailers (vertical sep-
aration) or become retailers of their own products. It typically is argued that ver-
tical integration gives advantages by facilitating the coordination of the activities
and interests of agents involved in the production and distribution of products in-
side the firm. On the other hand, in an oligopolistic market environment, vertical
separation may be advantageous strategically for the manufacturersﬂ provided
that the franchise fees can be used to extract the retailers’ surplus. Despite this
trade-off between vertical control and strategic separation, in the industrialized
world, many consumer goods are delivered to consumers through independent
retailers.

However, what should not be overlooked is that today, numerous firms are
competing in the global market in a diverse vertical structure. Examples of in-
dustries characterized by vertical separation include assembly industries such
as aircraft, cars, computers, and so on. Automobile industry procures major
parts and assembles used to build their cars through OEMs or vertical supply
networks, which occupy about 70 percent of the values of a vehicle. On the
other hand, there are many industry and firm-level examples of vertical integra-
tion. Oil industry is the case. Multinational oil companies such as ExxonMobile,
Royal Dutch Shell and BP have adopted a vertically integrated structure, mean-
ing that they have engaged in from drilling and extracting crude oil, transporting
it around the world, refining it into petroleum products, to distributing the fuel to
company-owned retail stations, for sales to consumers (Lee et al., 2020). Even
within the same industry, there are firm-level examples where different vertical
structures are found depending on the firm. In the electronic devices industry,
Samsung pursues like many other Asian producers, such as NEC Corporation
or SONY Corporation, vertical integration strategy in the sense that it controls
much of its value chain. Although Samsung relies on vertical integration as its
competitive advantage, Apple, the biggest rival in the market, still purchases
billions of dollars’ worth of components from the outside upstream manufactur-
ers. And what is important is that trade friction is particularly frequent in these

Focusing on the strategic advantages of delegation or vertical separation, many previous
studies have been conducted in the following areas: strategic delegation of decision-making to
managers within the firm (see, e.g., Vickers, 1985; Fershtman and Judd, 1987; Sklivas, 1987;
Xu and Lee, 2023), vertical relationships between upstream manufacturers and retailers (e.g., see
Bonanno and Vickers, 1988; Coughlan and Wernerfelt, 1989; Gal-Or, 1990; Li and Shuai, 2016),
and bargaining between parties (e.g., see Jones, 1989; Christiansen, 2013).



KI-DONG LEE, KANGSIK CHOI AND WOOHYUNG LEE 25

industries.

In fact, it has been pointed out in the empirical studies that the intensity
of global competition including trade policies can have a significant effect on
firms’ vertical structures. The international competition can affect productivity
via firms’ organization choices such as their vertical integration intensity (Ace-
moglu et al., 2010; Alfaro et al., 2016; Aghion et al., 2006; Conconi et al.,
2012; McLaren, 2000; Stiebale and Vencappa, 2022). For example, using the
firm-level data of Worldbase data set, Alfaro et al., (2016) showed that trade pol-
icy provides a source of exogenous price variation and that higher tariffs lead to
higher prices and, therefore, to more vertical integration. In this context, some
theoretical studies have examined how trade policies affect firms’ incentives for
vertical separation (or integration) in an international oligopoly context and vice
versa (Das, 1997; Ziss, 1997; Lee and Wong, 2005; Wang et al., 2009; Wei,
2010; Lee and Choi, 2023; Zhang and Lee, 2023).

These studies contribute to the literature by providing an in-depth under-
standing of the relationship between trade policies and firms’ decision on verti-
cal structure, especially when firms compete in an oligopolistic market and gov-
ernments implement strategic trade policies. But the following two points are
overlooked in the analysis. First, although the above studies focus on the inter-
action between firms’ strategic behavior regarding their vertical organizational-
structure and governments’ trade policies, they do not, except for Ziss (1997),
Jansen (2003) and Lee and Choi (2023), take the endogenous determination of
the vertical market structure into consideration. Second, the above studies fail
to consider the role of endogeneity of firms’ vertical structure and institutional
differences related to trade in the welfare analysis of trade liberalization. This is
because the above mentioned studies primarily focus on identifying the interrela-
tionship between firms’ strategic incentive with respect to managerial delegation
and trade policies. Furthermore, in a series of studies which analyze the coun-
try’s preferences for tariff system and the welfare effects of trade liberalization
(i.g., Gatsios, 1990; Hashimzade et al., 2011; Liao and Wong, 2006; Din et al.,
2016), the underlying assumption is that firms’ vertical structure is fixed one.

Given the above discussion and, focusing on vertical product differentiation,
this study analyzes the influences of importing countries’ trade policies on the
determination of vertical structure of exporting firms in a trade duopoly context.
In addition, we analyze the welfare effects of trade liberalization when firms’ ver-
tical structure is endogenous. To this end, we construct an export rivalry model
based on exclusive dealer channel, where two exporting firms each located in two
different countries sell their quality-differentiated products to the third country
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market, and try to answer the following questions on vertical market structure:
(1) if vertical structure is endogenously determined by firms’ strategical consid-
eration in the presence of optimal import tariffs by the domestic country, what
will be the industry’s vertical structure at equilibrium; and (ii) how the move
from optimal import tariffs toward free trade in the importing country affects the
social welfare of trading countries?

The study here is close to Lee and Choi (2023) in that it deals with the en-
dogenous determination of vertical structure of asymmetric firms. However, it
differs significantly in the following two aspects. First, regarding firm asym-
metry, Lee and Choi (2023) assumes marginal cost differential between firms,
while this paper assumes asymmetry due to the vertical product discrimination,
i.e., quality gap between products. This difference regarding the source of firm
asymmetry leads to the differences in the strategy of exporters on choosing their
vertical structure, especially when the importing country adopts uniform tariff
regime. Consequently, the endogenously determined firms’ vertical structure in
this study is somewhat different from that in Lee and Choi (2023), especially
when uniform tariff regime is adopted by the importing country. Second, this
study examines the welfare effects of trade liberalization by considering the en-
dogeneity of the firm’s vertical structure, which was ignored in Lee and Choi
(2023). In this context, this study serves as a companion paper to Lee and Choi
(2023).

The present paper presents the following findings. First, our model explains
the existence of diverse types of firms’ vertical structure in the international
oligopoly market by the interaction between tariff system, the quality gap be-
tween products, and the strategic behavior of exporting firms with respect to their
vertical structure. Even without considering the gains of vertical integration,
such as facilitating coordination in the production process, our model suggests
that the trade policies of importing country affect the strategic behavior of ex-
porters, resulting in diverse types of vertical structure. This finding is consistent
with empirical research showing that the intensity of global competition, includ-
ing trade policy, has a significant impact on firms’ vertical organization choices.
Second, we show that, while discriminatory tariffs result in a symmetric vertical
structure across firms despite the heterogeneity of the firms, uniform tariffs re-
sult in an asymmetric vertical structure, with vertical separation for high-quality
exporter and integration for low-quality exporter. This is because, in tariff dis-
crimination, the quality gap is fully reflected into the import tariffs applied to
the respective country, thereby eliminating the effect of the interaction between
the quality gap and marginal production costs on firm’s profits. In this case,
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both firms have the same strategy on choosing their vertical structure, leading
to symmetric vertical structure at equilibrium. Third, we show that moving to-
ward to free trade is not always beneficial to all exporters when discriminatory
tariffs were implemented. For the country exporting low-quality products, the
transition from discriminatory tariffs to free trade can be rather detrimental, as
long as the quality gap is sufficiently small and firms’ vertical structure remains
unchanged. However, in any case, trade liberalization reduces the welfare of
importing country and increases the global welfare.

The remainder of the paper is organized as follows. Section 2 outlines our
simple export-rivalry model of quality-differentiated products. Section 3 and 4
examine the market equilibrium for each firms’ vertical structure in the discrimi-
natory tariffs, and then analyze the firms’ choosing of vertical structure. Section
5 investigates the welfare implication of the transition from optimal discrimina-
tory tariffs to the free trade. In Section 6, we examine the case of uniform tariffs.
Section 7 provides concluding remarks.

2. THE MODEL

We consider a game played between two foreign manufacturers, firm H and
firm L, each of which is located in a different foreign country, and the govern-
ment of the home country, M. Each foreign firm produces a quality-differentiated
product intended to sell in the home market. For simplicity, we assume that there
is no producer of this product in country M and there is no consumption of this
product in foreign countries. The output of firm i, the one in country i, is denoted
by g; fori={H,L}.

Here, we focus on the manufacturers’ strategic incentives to vertically inte-
grate or separate. To incorporate this, we assume that each manufacturer decides
whether to sell its product directly in country M (i.e., vertical integration) or to
sell it to consumers via a retailer (i.e., vertical separation). In the latter case,
we allow for a two-part tariff contraoﬂ, which consists of a per-unit wholesale

ZNote that, in this paper, we implicitly assume that the contract terms between the manufac-
turer and the retailer under the vertical separation are observable (common knowledge) to the rival
firm of the competing vertical channel. However, in reality, contract terms may not be observed
by rival firms under certain circumstances. A substantial body of the literature on unobservable
and private contracts among suppliers and retailers has been developed (see e.g., O’Brien and
Shaffer, 1992; McAfee and Schwartz, 1994; Hart and Tirole, 1990; Segal, 1999; Montez, 2015; Li
and Liu, 2021), and they have found that certain established results regarding observable supply
chain contracts do not always apply when those contracts become unobservable to the firms of
competing vertical chain. The present study focuses on the relationship between importing coun-
try’s strategic trade policies and exporting firms’ decision on their vertical structure. To avoid the
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price, w;, and a fixed fee, V;, between the manufacturer and the retailer. Con-
sider firm H and firm L compete with each other for a population of consumers
who differ in their willingness to pay for product quality. The product quality of
firm i is denoted by s;, and the per-unit production cost of both manufacturers is
assumed to be c, regardless of the quality level. Without loss of generality, we
normalize sy, to be 1 and assume that sy = s > s (= 1). In other words, with the
same marginal production cost ¢, firm H produces high-quality products while
firm L low-quality ones, and the quality gap between the two products is given
by s — 1(> 0). We assume throughout the paper that the quality level of products
is exogenously given.

A consumer’s willingness to pay for quality is parameterized by a valuation
B that is uniformly distributed over the interval [0, 1]. The utility of consumers
when buying firm i’s product at price p; is defined as follows: U = Bs; — p;.
We further assume that each consumer purchases at most one product and one
unit of the product. Given the firms’ product prices, each consumer maximizes
utility by choosing either to buy one of the products or not to buy. Consumers
are partitioned by two marginal consumers, By and fBro: Those with valuations
in the range of [By, 1] buy the high-quality product; those in [, By] buy the
low-quality one; and those in [0, B1o] buy neither. The two marginal consumers
are respectively specified as By, = % and Bro = pr. From gy =1 — By, and
qr =1 —Bur — Bro, the direct demand functions for high-quality and low-quality
products are then specified as follows:

- -5
pi_pH and g1 = Dr(pn,pL) = %

g =Dy (pu.prL) =1+ (1)

We assume that the government of country M levies specific-tariffs #; on the
imports from country i, where the tariffs ty and #; are allowed to differ. The
social welfare of country M, W, is defined as the sum of consumers’ surplus and
the tariff revenue, that is,

Bur
W ;(Bs—pﬂ)dﬁ w [ B=pap+ ¥ a.

=H L

The global welfare, G, is defined as the sum of welfare levels of the three coun-
tries, i.e., G = W + Y I1;, where IT; represents the profit of firm i. The profit
function of each firm can be specified as follows. Given a two-part tariff con-
tract, (w;,V;), the vertically separated upstream manufacturer and downstream

complexity that arises from assuming contract unobservability, as with most existing studies, we
assume that retailers’ contract terms are always known in the market.
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retailer receive the following profits, respectively:

Upstream manufacturer: IL(p;w;;V;) = (wi —¢)qi + Vi,
Downstream retaler: Zi(p; A Vi) = (pi — Ai)gqi — Vi,

and the vertically integrated firm receives the following profits:
vertically integrated firm IT;(p; A;) = (pi — Ai)gi,

where p = (pu, pr) and A;, the retailer’s effective marginal cost including trade
cost, varies depending on whether it is vertically integrated or separated. That
is, A; = c+¢; if firm i is vertically integrated, whereas A; = w; +¢; if the firm is
vertically separated.

We analyze the following four-stage game. In stage one, each firm chooses
its distribution channel; i.e., whether to sell directly to consumers by operating
their own retail store (vertical integration) or to hire an independent exclusive re-
tailer (vertical separation). In stage two, given the vertical structure determined
in the first stage, the government of country M implements optimal tariffs based
on either discriminatory tariffs or uniform ones. In stage three, if upstream man-
ufacturer i chooses vertical separation in the first stage of the game, then it offers
two-part tariff contracts to its own retailer. In the last stage, each manufacturer
(or retailer) sets the price in the market (Bertrand competition). We solve the
subgame perfect Nash equilibrium (SPNE) through backward inductio

Finally, we assume the following sufficient condition, which requires that the
marginal production cost of firm be sufficiently small to ensure a positive output.

1

Assumption 1. ¢ <¢= ;.

3. MARKET EQUILIBRIUM UNDER FIRMS’ VERTICAL
STRUCTURE

Depending on the manufacturers’ decision at stage 1, there are four possible
vertical structures: both upstream firms choosing vertical integration (IV), both
choosing vertical separation (SV), firm H choosing vertical integration while
firm L choosing vertical separation (IS), and firm H choosing vertical separation

3The timing that manufacturers’ decisions on vertical structure precede the government’s tar-
iff policy highlights the notion that changing a firm’s vertical organization-structure is a costly
process and potentially has a longer time horizon than setting the import tariffs (See Yi et al.,
2016).
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while firm L choosing vertical integration (SI). Before examining the subgame
perfect Nash equilibrium for each possible organization structure, we first solve
the last stage of the game following the backward induction method.

Since firms engage in Bertrand competition, the maximization problem of
each retailer can be written as max,,(p; — A;)qi, where g; is given in . By
solving the system of the two reaction functions, we obtain the equilibrium prices
and quantities at this stage of the game as follows:

S[2(s — 1)+ 24y + A

pH(AHalL) - ds — 1 )
—1)+25AL+ 4
prla, ) = S 2 A @
~ 25(1—5)— (25— 1)Ay +sAL
qr(Au, AL) = s—1)(s—1) )
—)+Ag—(2s—1)A
A e ®

where A; = ¢ +¢; if firm i is vertically integrated, whereas A; = w; +¢; if it is
separated. Following the backward induction method, we first solve four types
of sub-games in a duopoly model — two symmetric vertical structures and two
asymmetric vertical structures — and then examine the endogenous determination
of vertical structure.

Symmetric vertical structures We first look at the case where both firms are
vertically separated (i.e., SV regime). The equilibrium prices and quantities at
the last stage of the game are given in (2)) and (3) by replacing A; (fori € {H,L})
with w; + ;. Apparently, p; is the function of w = (wy,wy) and t = (ty,#.), and
3—5’; >0 and % > 0, where “—i ” represents the other firm. The latter, a’;;i >0,
implies that if independent upstream manufacturer i raises its wholesale price,
then it will also increase the retail price of its rival’s products (the “cross effect”

of the wholesale price).

In stage 3, upstream manufacturer determines its two part tariff contract
(w;, Vi). Because fixed fees are set to fully extract the retailer’s anticipated profits,
i.e., V; = (pi — Ai)q;, the maximization problem of each upstream manufacturer
is reduced to max,, IT; = (p;(w,t) — A;)qi(w,t), where p; and g; are given by
and (3 with replacement A; = w; +t;. Applying the envelope theorem gives:
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-+ + o+
AN

d dD; d dD; d
T o i Opi o i 9P
8wi N (Wl C) ap,‘ aW,' +([9 ¢ tl) ap_,' aW,' ' (4)

proift loss due to demand contradiction (—)  Rent-shifting effects (+)

The first term on the right-hand side (RHS) of (4) represents the profit loss
of independent upstream manufacturer accruing from the decrease in derived
demand while the second term represents the rent-shifting gain from the rival
firm to own firm caused by the cross effect of the wholesale price (i.e., 81:; L>0).
The sign of (4] is ambiguous, but the following two points are noteworthyl. First,
given the import tariffs, choosing vertical separation is the best response of firm
i. Evaluating (@) at a position where wholesale price equals marginal cost, we

have

am;(w;r)
aw,-

wi=c
implying that, given the import tariffs, manufacturer i’s best response to the ri-

val’s vertical separation decision is setting wholesale price above its per-unit cost
(i.e., w; > c¢), namely choosing vertical separatiorﬂ Second, we obtain

82Hi . <8p,~ _1> 8Di ap_,‘

82Hi ap,' 8D,~ 8p_,~
8ti8w,~ 8ti <0 and

ap_,‘ 8W,‘ 8t_i8wi - 8t_,- (9p_,‘ aW,‘ >0.

An increase in t;, by worsening the terms of trade of country i (i.e., % —-1<0

), reduces the scale of rent-shift gain of firm i’s vertical separation, which in turn
reduces the magnitude of rent-shift gain of firm i’s vertical separation, which in
turn reduces its motivation toward vertical separation. However, an increase in
t_; increases the motivation to vertical separation for firm i because it improves
the terms of trade of country i (i.e., g[’i i,- > 0).

Solving ggtf = 0 gives firm i’s best response function of wholesale price
y;(w_;,t) as follows:

c+ty  2(s—1)+wr+1

4s 4(2s—1) )

wy =Yy (wpit) =c—

4The strategic effect of vertical separation is explained as follows. An increase in w; from its
marginal cost (i.e., choosing vertical separation) leads to a price increase by the rival firm in the
retail market (the cross effect of the wholesale price), which in turn shifts profits from the rival
firm to its own retailer.
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c+tp s—14+wyg+ty

L=Vt = e = T ©

In (5) and (6), the wholesale prices are strategic complements because they mu-
tually reinforce one another (i.e., aa"vlv’i" > 0).

Figure|[l|depicts y;(w_;;t) fori € {H,L} in the (wy,w.) space. Both sched-
ules are positively sloped, with schedule yy being steeper than y;, to ensure sta-
bility of the equilibrium. An intersecting point between the two schedules, point
S, gives the equilibrium values of the two wholesale prices in the SV regime,
wy and w3V, Using w?” for i € {H,L}, we obtain firms’ output, profits and
social welfare at this stage as follows

(s—1)(4s—2c—1)— (4s=3)tg+ (2s— )1,

Wiy (O =+ 1~ 125+ 1652 ’ @

WV (8) =t (s—1)(2s+c :gci) l—z;v(jsl ;sz))tL + (25— l)tH’ ®

O = =

R e
W A

¥ (Wit ) 45°line

AU

Wp H S
i
SA
W e —————— :
] 1
i i
_______________ 1
C
I 1 !
1 I H
1 1 H
1 I H
1 1 H
i i !
0 + L : >
C SA SV H
Wy Wy

Figure 1: THE DETERMINATION OF WHOLESALE PRICES. Points S, Al and
A2 represent the equilibrium wholesale prices in the SV, SI and IS regimes,
respectively.



KI-DONG LEE, KANGSIK CHOI AND WOOHYUNG LEE 33

(0 = 5l OF and 1) =

2s5(s—1)

ATyl WA

WSV (t) — q}siv (t)qiv (t) + <q%V (t>)2 ";s(QEV (t))2 + Z tiq;'gv (t), (12)
i=H.,L

Gy =w¥(t)+ Y V(). (13)
i=H,L
Lemma 1. (i) Given the firms’ vertical structure, an increase in t; reduces the
motivation for vertical separation of firm i but increases the motivation for ver-
tical separation of the other firm (i.e., agiv <0 and (?:i/ > 0). (ii) wf{V > w{v
with ty = ty.

Note that the magnitude of the wholesale price above the marginal production
cost indicates the magnitude of the firm’s motivation for vertical separation.
Considering this, part (i) of Lemma 1 implies that an increase in #; reduces the
S

|4
ag;( < 0) but increases that of the

i

motivation for vertical separation of firm i (

sV
ow,

other firm (= > 0). Part (ii), wﬁIV > wfv with 1ty = t implies that firm H
(exporter of high-quality products) has a greater incentive to vertical separation
than firm L (exporter of high-quality products) if other conditions are the same.

In stage 2, the importing country sets ty and #; at its welfare maximizing
level, that is,

max W3 (t)(= CS5 (t) + Z gl (t)).

Iyt i=H L

Differentiating WSV (t) with respect to #; gives

oW Ipf It k. (,04F 94~
o (1_ ot )qf— ot q*"+<t" FTARRRT )’ (14

where i = H,L;R € {SV,1V,SI,1S}.

The first term on the RHS represents gains from terms of trade improvement
for the import of good i, the second term consumer surplus loss due to the price
increase of the other good, and the third term the effects of tax wedge of the two
goods on the government revenueﬁ By solving the two first order conditions si-
multaneously, we can obtain the optimal import tariffs for this regime as follows

SIn Figure point S locates below the 45 degree line, implying W}SV > wiv with tg =11.
The tax-wedge effect equals the initial difference between the domestic and import prices
times the change in imports.
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(the subscript ‘d’ stands for discriminatory tariffs):

2s5(s—1)(6s —4c—1)
1 — 285+ 3652

sy 2(2s—1)[4s—c(6s—1)]

fha = and 14 = 128513652 '

15)

where
SV sV 2(s—1)(6s* +2cs —5s—c)
Hd "Ld 1 — 285+ 3652

> 0.

Using optimal import tariffs derived above, we can obtain the equilibrium market
outcomes under the SV regime, vertical separation by both firms, as shown in
Appendix

Next, we look at the case where both manufacturers are vertically integrated
(IV regime). Since the stage of two-part tariff contracts is dropped, the case will
be reduced to a three-stage game. With vertical separation by both manufactur-
ers, the equilibrium prices and quantities in the last stage of the game are given
in (2) and (3) by replacing A; = ¢ + ;. With these equilibrium outcomes at stage
4 and denoting the choice of vertical integration by both manufacturers with the
superscript ‘IV’, we can obtain the home country’s social welfare in terms of in
terms of ty and #:

wl )y =csV )+ Y ugl(t)).
i=H,L

In stage 2, the maximization problem of country M is max,, , WV (t) with re-

spect to 1; for i € {H, L} and applying the envelope theorem, we obtain with

R =1V. Solving ag‘t/lv = aglv =0 for i € {H,L} simultaneously, we obtain the
H L

optimal import tariffs in the IV regime as follows:

(s—1)(3s—2c) (s—1)(2—3c¢)
o= gg—g W ta=T g (19

where
v (s—=1)(3s+c—2)

v
tH,d_ Ld — 95— 4 0.

Substituting t}}{d and tin into the expressions for prices, quantities, firms’ prof-
its, and welfare, we obtain the equilibrium market outcomes under the vertical
integration by both firms, as we show in Appendix [A.T]
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ASYMMETRIC VERTICAL STRUCTURES

We now solve the remaining two sub-games, asymmetric vertical structures.
Consider the situation in which only firm H (resp. firm L) chooses vertical sep-
aration, regime SI (resp. regime IS). The prices and quantities at stage 4 of the
game are given by (2) and (3)) by replacing (Ay,A;) with (wy +ty,c +1.) for
SI regime, and by replacing with (¢ +tg,wr +11) for IS regime. At stage 3,
the wholesale prices are determined. Since the same procedure as in the SV
regime is applied, the wholesale price in the SI (resp. IS) regime is obtained
at point Al(resp. A2), the intersecting point between Wy (-) (resp. (y.(-)) and
wr = c(resp. wyg =¢) in Figurem That is

4s 4s(2s5—1)
SA _ e+t (s—1)+c+ty
wii(t) =c— ot Lo

A7)

wit(t) = ¢ — < 2o=ltett  for ST regime,
for IS regime.

4s5(25—1)

]

where the second letter ‘A’ in the superscript stands for asymmetric organiza-
tional structure between firms and the first letter ‘S’ (resp. ‘I’) represents vertical
separation (resp. integration) of the firm indicated in the subscripﬂ

Lemma 2. Suppose that vertical structure is asymmetric between firm. It holds

SA SA
that (i) w3 (t) > wiA(t) if iy = 1y, and (ii) 25— < 0 and 2= >0,

Lemma 2 corresponds to Lemma 1. Even in an asymmetric vertical structure,
the effects of import tariffs on the firm’s motivation for vertical separation is sim-
ilar to that in the symmetric vertical structure. Using the equilibrium wholesale
prices given in (I7), the equilibrium values of the market outcomes under the
asymmetric organizational structure can be obtained. By solving the first order
conditions of welfare maximization, we can obtain optimal import tariffs under
each asymmetric regime as follows:

2(2-3¢)(s—1) (18)

A _ SA _ ;
g = "T8&-11 and a = =8 for IS regime.

{ tf{?d — W and t{fd = % for SI regime,
(s—1)(6s—4c—1)

Substituting optimal tariffs given in (18, we can obtain the equilibrium market
outcomes under the asymmetric vertical structure as shown in Appendix [A.1]

"Therefore, w%“ represents the wholesale price that firm H charges its exclusive retailer when

only firm H, the firm listed in subscript, is vertically separated. Note that w}_’}‘ = wiA =c.
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TARIFF RANKING ACROSS REGIMES

In our model, import tariffs set by the importing country is an important
factor influencing exporters’ motivation for vertical integration or separation (see
Lemma 1 and 2). The magnitude of import tariffs does matter in determining
firms’ vertical organization. The following proposition is obtained with respect
to the ranking of optimal tariffs.

Proposition 1. Suppose that country M levies discriminatory import tariffs,
given the firms’ vertical structure. Then, the following inequalities hold:

i) trq <tpygq forall types of vertical structure;
v 1A SA N

Ta <'ma<'Hq<Tgg

v SA _ A NY%

tL,d < tL,d < tL,d < tL,d'

ii)

Proof. The proof is easily obtained with simple calculations using (15)), (16)),
and (I8).

Part (i) of Proposition 1 represents that the tariff applied to the low-quality
producer is lower than the tariff applied to the high-quality producelﬂ As pointed
out by Hashimzade ef al. (2011), the discriminatory tariff policy has the effects
of partially equalizing the competitiveness of the two countries. Therefore, for
the country producing low-quality products, discriminatory tariffs are more ad-
vantageous than uniform ones. In this context, tariff discrimination is inefficient
from the viewpoint of resource allocation because it diverts production from the
high-quality products country to a relatively low-quality products one.

Two types of inequalities, that is, (a) tl.lfi < tf;/ and ti{‘d/ < tfﬁ, and (b) tfg <
3V and 1Y, <t/ for i € {H,D}, are observed in part (ii) of the Proposition 1.
Case (a) states that given the vertical structure of the other firm, the importing
country imposes higher tariffs on imports from vertically separated exporter than
on imports from vertically integrated one.

It is well known in the strategic trade policy literature that importing coun-
try can raise its welfare by effectively extracting the rents earned by foreign ex-
porters with market power through the imposition of import tariffs (rent-extraction

8The imposition of high tariffs on imports of high-quality products is explained as follows.
The import tariff has rent-extracting effects from the foreign exporters under the oligopolistic mar-
ket. As an initial state, let us assume that two exporting firms export products of different quality at
the same unit cost of production under the uniform tariffs. In this situation, if the importing coun-
try slightly raises tariffs on high-quality imports and lowers tariffs on low-quality imports, then
it can increase tariff revenue without causing changes in import volume and consumer surplus.
Therefore, the importing country’s welfare would be in such a way enhanced.
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rationale of import tariffs). In our model, compared to vertical integration, verti-
cal separation has the effect of expanding its market power as it results in higher
retail prices in the market via the double marginalization. In this case, a small
increase in the import tariff over what is levied for vertical integration increases
the welfare of the importing country because it shifts profits from the foreign
exporter to the importing country.

Case (b), 177 < 3y and ¥ </, implies that firm i is subject to higher import
tariffs when the rival exporter firm Jj(i # j) is vertically separated than when it
is integrated. This is straightforward considering that the vertical separation of
the rival firm, compared to vertical integration, increases the retail price of firm
i’s products via the cross effects of the wholesale price, thereby increasing the
monopoly power of firm i in the market.

4. ENDOGENOUS VERTICAL STRUCTURE UNDER TARIFF
DISCRIMINATION

We now turn to the firms’ choice of vertical structure in the first stage of
the game. As mentioned earlier, import tariffs by country M is an important
factor influencing exporters’ motivation for vertical separation or integration (see
Lemma 1 and 2). To highlight this, we first look at the case where the import
tariff is exogenously given (ty = f;, = 7) and set at the same level across the
different types of organizational structure (the notation “A” represents the market
equilibrium under the exogenous tariff rates).

Table [T] summarizes the potential choice in this stage, with each firm facing
two alternatives: a separation and an integration. In Table |1} TIF = ITF for i €
{H,L} and R € {SV,IV,SA,IA}, if import tariffs are exogenously given. The
following Lemma is immediate.

Lemma 3 (Bonanno and Vickers, 1988): Suppose that import tariffs are ex-

firm H\ firm L Separation Integration
Separation ;) 11V I3}, 1A
Integration 4 1A Iy, 1Y

Table 1: PAYOFF MATRIX Each firm has two options, i.e., vertical integration and
vertical separation, and IT; for i € {H,L} represents the profit of the upstream
manufacturer i (resp. integrated firm i) in the case of vertical separation (resp.
integration).
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ogenously given at a symmetric level. In this case, choosing vertical separa-
tion is the dominant strategy for both firms, i.e., H{-A < H;W and H{V < HiSA for
i€{H,L}.

Proof: See Appendix III in the Supplement.

With a two-part tariff contract, choosing vertical separation, and hence charg-
ing its retailer a wholesale price higher than the per-unit manufacturing cost is in
each manufacturer’s interest because it gives rise to strategic rent-shifting from
the rival firm.

However, if we allow for an optimal import tariff, the results in Lemma 3 no
longer hold. To examine this, we look at firms’ profit ranking among the different
types of vertical structure. From the equilibrium outcome given in Appendix

we have
YV < IV < T4 <I1V if s < 5* = 1.0428,
A <TIY <TIA <TIYY  if s € (s%,5™),
4 < (VY IY) < ITA  if s > 5™ = 1.2588.

Above rankings provide the information on each firm’s strategy for the choos-
ing of its vertical structure. If s < s* = 1.0428 (resp. s > s* = 1.2588), then
I1% <II7y (resp. 1% > I17)) and [T, < TI}Y (resp. I1}% > TI}}) hold, imply-
ing that vertical separation (resp. integration) is the dominant strategy for both
firms. On the other hand, if s € (s*,s**), then Hﬁi < I13Y and I134 < I11Y, hold,
implying that each firm makes the same choice as its rival. 7 '

Proposition 2. Suppose that the importing country implements optimal discrim-
inatory tariffs on the imports of quality differentiated products. (i) If quality gap
between products is sufficiently small (resp. large), i.e., s < s* (resp. s > s*),
then both firms’ vertical separation (resp. integration), SV (resp. IV) regime,
emerges at equilibrium. On the other hand, if s € (s*,5*), then either SV or IV
emerges at equilibrium (multiple equilibria).

Proposition 2 is similar to the results in Lee and Choi (2023) that introduces
firm heterogeneity in terms of marginal production cost. This is because the
quality gap in this study serves a similar role to the degree of product differenti-
atiorﬂ in Lee and Choi (2023). The intuition behind Proposition 2 is as follows.

9The quality gap s — 1 has an inverse relationship with the degree of substitution between
products. Therefore, the smaller s(the higher the degree of substitution), the larger the cross effect
of wholesale price on retail price, resulting in the larger the strategic rent-shifting effect of vertical
separation.
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There are two opposing factors influencing the determination of exports’ verti-
cal structure: (1) strategic rent-shifting gain of vertical separation and (2) tariff
reducing effect of vertical integration because vertical separation results in rent-
shifting from the rival exporter due to the cross effect of the wholesale price in
the market (see Lemma 3). As s is getting closer to 1 (a decrease in s), the larger
is the rent-shifting effects of vertical separation. However, the government of
country M levies different tariffs depending on the vertical structure of the for-
eign exporter. As in Proposition 1, the foreign exporter in vertical integration
faces a lower import tariff than in the case of vertical separation (tariff reducing
effects of vertical integration).

Consequently, if s < s* (resp. s > s**), then the rent-shifting effects of ver-
tical separation becomes relatively more (resp. less) important than the tariff
reducing effects of vertical integration and both exporters tend to choose vertical
separation (resp. integration). If s is moderate level (s* < s < s**), each exporter
makes the same choice as its competitor, leading to the cases where exporters H
and L are both vertically integrated or separated (i.e., multiple equilibria).

The following two points are noteworthy in Proposition 2. First, unlike Bo-
nanno and Vickers (1988) where only SV regime appears at equilibrium, we
show that either both firms’ vertical integration or both firms’ vertical separa-
tion does appear depending on the level of quality gap between products. This
suggests that the findings of Bonanno and Vickers (1988) hold true only when
the quality gap between products are sufficiently small as far as optimal discrim-
inatory tariffs are implemented by the importing country. Second, asymmetric
vertical structure where only one exporter chooses vertical separation does not
appear as long as discriminatory tariffs are implemented. This is because, in tar-
iff discrimination, the quality gap between products is fully reflected into the im-
port tariffs applied to the respective country, thereby eliminating the effect of the
interaction between the quality gap and marginal production costs on firm’s prof-
its. In this case, each firm has the same strategy on choosing its vertical structure
(see Proposition 2), which leads to symmetric vertical structure at equilibrium.

5. WELFARE IMPLICATION OF TRADE LIBERALIZATION:
DISCRIMINATORY TARIFFS

In this section, we analyze the impact of country M’s transition from dis-
criminatory tariffs to free trade on the welfare of exporting countries, importing
countries, and the world. Since tariffs are imposed exogenously at the zero level,
the equilibrium vertical structure of exporters in free trade is the SV regime
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(see Lemma 3). Market equilibrium in free trade is obtained by substituting
ty =t = 0 into (7)) to (see Appendix [A.T)). On the other hand, when the
importing country implements optimal discriminatory tariffs, different types of
vertical structures, SV and IV regimes, appear in the equilibrium (Proposition 2).
This suggests that it is necessary to consider changes in the vertical structure of
firms in the welfare analysis of trade liberalization.

Corollary 1. The transition from discriminatory tariffs to free trade includes the
following two cases: (i) firms’ vertical structure remains unchanged in the form
of vertical separation (SV regime), and (ii) firms’ vertical structure changes from
vertical integration (IV regime) in the discriminatory tariffs to vertical separa-
tion (SV regime) in the free trade.

In fact, empirical studies show that the intensity of competition in the interna-
tional level, including trade policies, affects firms’ vertical structure (Acemoglu
et. al., 2010; Alfaro et. al., 2016; Conconi et. al., 2012). Now, we turn to the
welfare effects of exogenous trade liberalization. By comparing the equilibrium
welfare of each country under discriminatory tariffs and free trade, the following
Lemma is obtained:

Proposition 3. Free trade, as compared with optimal discriminatory tariffs,
makes the exporter of high-quality products and the world better off and import-
ing country worse off irrespective of whether firms’ vertical structures in the dis-
criminatory tariffs are vertically separated or integrated. That is, Hfl‘fd < H?;YFT,

MY, < TV WS > WY, WIY > WSYs and G < G, GIY < G,
Proof. See Appendix IV in the Supplement.

The above proposition suggests that the impact of the transition from dis-
criminatory tariffs to free trade on the welfare change of each country is un-
related to the firms’ vertical structure under the discriminatory tariffs, except
for the country exporting low-quality products. The intuitive explanation is as
follows. Exogenous trade liberalization increases the export volume of high-
quality exporter by removing not only trade barriers but also the negative effects
of discriminatory tariffs that partially equalize the quality gap between products.
Since equilibrium profit is a positive function of its output, the trade liberaliza-
tion increases the profit of high-quality exporter. Moreover, if the transition to
free trade accompanies the change of firms’ structure from vertical integration
to separation, then the rent-shifting gains of vertical separation are added. For
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the above reasons, the transition to free trade increases the profits of high-quality
firms (T, < T/ pp, TI ) < T o).

Note that tariff discrimination is inefficient because it diverts production
from the country producing high-quality products to the country of low-quality
products. Therefore, moving to free trade will be an overall gain in terms of
global welfare because it not only enhances the market competition but also
eliminates the negative trade-diverting impacts of discriminatory tariffs (Gﬁv <
G, G!Y < G3%). On the other hand, the transition toward free trade harms the
importing country since rent-extracting of import tariffs disappears irrespective
of firms’ vertical structure (W;¥ > W2Y WiV > WiY).

However, moving toward free trade is not always beneficial to all exporters.
In particular, for the country exporting low-quality products, the transition to free
trade could be rather be detrimental. The following Proposition is obtained by
comparing equilibrium profits of firm L between optimal discriminatory tariffs
and free trade.

Proposition 4. Suppose that country M moves from discriminatory tariffs to free
trade. (i) If firms’ vertical structure remains unchanged, then there exists critical

value
. 2 —15¢++/8—56¢c+57¢?

4(1—6c)

such that for s < §, H{‘}T < Hﬂ/d and for s > §, H{}}T > HISJ‘,; holds. (ii) If
firms’ vertical structure shifts from 1V to SV regime with trade liberalization,
then I}V > TV holds.

Proof. See Appendix V in the Supplement.

Part (i) of above proposition suggests that, if firms’ vertical structure remains
unchanged with the shift to the free trade and the product quality gap is suffi-
ciently small, then the profits of low-quality firms can rather decrease as a result
of trade liberalization. Tariff discrimination, compared to uniform tariffs, favors
low-quality exporter and damages high-quality exporter (equalizing of quality
gap of discriminatory tariffs). Therefore, the move toward free trade from the
discriminatory tariffs has two welfare effects for the exporting countries: (a)
the export-enhancing effect by removing trade barrier, and (b) the redistributive
effect that is beneficial to exporters of high-quality products and unfavorable to
those of low-quality products. And in the case of latter (i.e., part (b)), the smaller
s(i.e., the smaller the quality gap between products), the greater the effect.
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The transition to free trade benefits the exporter of high-quality products as
above two effects work positively. However, the profits of low-quality exporter
may increase or decrease depending on their relative magnitude of two opposing
effects above mentioned. If quality gap between products is sufficiently small
(resp. large), then the effects of (b) dominate (resp. fall short of) the effect of
(a), leading to H{YFT < Hﬂ; (resp. HEYFT > Hﬂ/d ).

Part (ii) of Proposition 4 is the case where firms’ vertical structure changes
from vertical integration to separation with the transition to free trade. Compared
to vertical integration, vertical separation has greater monopoly power due to
double marginalization, which tends to increase the profits of both high-quality
and low-quality exporters. Consequently, when trade liberalization accompanies
changes in firms’ vertical structure, the effect of strengthening market power
caused by vertical separation is added to the effects mentioned above, increasing
the net profits of low-quality goods exporter (IT}"z > IT}",).

6. THE CASE OF UNIFORM TARIFFS

The application of MEN, one of major principles in WTO, involves non-
discrimination or symmetric treatment for all trading partners and is achieved by
the prohibition on discriminatory tariffs. This Section analyzes the determination
of vertical structure when uniform tariffs are implemented. Under the uniform
tariffs, country M sets a single tariff ¢, for the imports from both countries. Be-
cause the mathematical procedures are similar to those in discriminatory tariffs,
we directly show the resulting market equilibriums in Appendix [A.2]

Comparing uniform optimal tariffs among the different types of vertical struc-
ture, we can confirm the same pattern as for the discriminatory tariffs: those are
Q) tlV <51 115 < 5V, and (i) Y < #15, 151 < t;f To examine firms’ strategy
for the choice of its vertical organizational structure, it is needed to look at the
profit ranking among the different types of vertical structure. First we examine
the strategy of firm H, exporter of high quality products, on choosing its vertical
structure. The following Lemma is immediate from the equilibrium values of
firm H’s profits under the uniform tariffs:

Lemma 4: Suppose that uniform tariffs are adopted by country M. (i) Choosing
vertical separation is the dominant strategy for firm H for any (s,c) values in the

10part (i) implies that the optimal uniform tariffs on imports are higher when the foreign ex-
porter is vertically separated then when it is vertically integrated. Part (ii) implies that the optimal
level of the uniform tariff on imports from a foreign exporter is higher if the exporter’s rival firm
is vertically separated than if it is integrated
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domain, i.e., H;glvu > Hz"u and HSHffu > Hg/u (ii) Firm H’s profit under the SV
regime is greater than that under the IV regime, i.e., H;E,YM > Hg w

Proof: See Appendix VI in the Supplement.

Lemma 4 implies that, for the high-quality products exporter, the gains from
strategic rent shift of vertical separation exceed the loss due to the higher import
tariffs faced in the case of choosing vertical separation.

To examine the strategy of the exporter of low-quality products (i.e., firm

L), we introduce the notation AHi‘_i (resp. AHi‘_i), which represents the change

in firm L’s profit due to the integration-to-separation shift in its vertical structure
under the condition that the rival’s organizational structure is vertically integrated

(resp. separated). That is, ATT; ", = I}, — 117", and AT = 1%, — 1%, Since

AHISJL and AHﬂi are complicated polynomial functions of (s,c), we try to ex-

plain them graphically. Figure|2{displays AHi'L =0and AHi'fZ = 0 on the space

of (s,c). The domain of (s,c) is divided into the three sub-regions by these two
curves, regions A, B, and C. The profit ranking of firm L by region is given as
follows:

Iy, < Hif‘u <IIf, < H{‘; if (s,c) belongs region A,
H{f‘u < H’LYM < H’L/?u < Hi‘; if (s,c) belongs region B, (19)
Hif‘u < Hi‘fu <IN, <O}, if (s,c) belongs region C.

From (19), the following Lemma is immediate.

Lemma 5. Suppose that uniform tariffs are adopted by country M. If (s,c) com-
bination belongs to region A (resp. C) in Figure[2} choosing vertical separation
(resp. integration) is the dominant strategy for firm L. Whereas if (s,c) belongs
to region B, firm L just makes the same choice as firm H.

Note that the smaller the quality gap, the greater the degree of substitution
and thus the greater the strategic advantage of vertical separation. Therefore,
for the exporter of low-quality products, if the quality gap s is sufficiently small
for a given marginal cost (i.e., (s,c) belongs to region A), then choosing vertical
separation is more profitable than choosing vertical integration because the gains
of rent-shifting caused by vertical separation outweigh the disadvantage of facing
higher import tariffs (i.e., Hﬁ‘u < Hi‘; and Hi‘fu < H‘lgj‘u). Conversely, if s is
large enough for a given ¢ (i.e., region C), then choosing vertical integration
for the low-quality exporter gives more profits than choosing separation (i.e.,
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Figure 2: FIRMS’ VERTICAL STRUCTURE UNDER UNIFORM TARIFFS. If (s,¢)
combination falls in regions A and B (resp. region C), the SV (or SI) regime
appears in equilibrium. Therefore, the IV and IS regimes never appear in the
uniform tariffs.

Iy, > HEZ: and Hﬂ’u > Hff‘u). On the other hand, if (s,c¢) combination belongs
to region B, firm L’s choice of its vertical organizational structure is affected
by the choice of the rival firm H. In this region, firm H’s vertical separation
makes the market more monopolistic than its choosing of vertical integration,
which also makes firm L’s choice of vertical separation contribute to overall
profit increase with higher rent-shifting gains and vice versa. From Lemmas 4
and 5, the following Proposition is immediate.

Proposition 5. Suppose that uniform tariffs are adopted by country M. In Figure
(i) if (s,c) belongs to regions A and B, both firms’ choosing vertical separa-
tion (i.e., SV regime) is the Nash equilibrium. If (s,c) belongs to region C, then
vertical separation for firm H and integration for firm L (i.e., SI regime) is the
Nash equilibrium. (ii) With SV regime at Nash equilibrium, each firm’s individ-
ual interests coincide with the collective interests of two firms.

Proof. Part (i) is straightforward from Lemmas 4 and 5. Part (ii) can be shown
as follows. Both firms choose vertical separation in regions A and B (see Part
(i)). From li the profit ranking of firm L by region, H’LVM < H{‘; holds if (s,¢)
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belongs to regions A and B. In addition, T}, < Iy, holds from part (ii) of
Lemma 4. Consequently, I}y, < IT7) for i € {H,L}.

The following points are noteworthy. First, unlike the case of discrimina-
tory tariffs (Proposition 2), where only symmetric vertical structures appear at
equilibrium, uniform tariffs results in an asymmetric vertical structure between
the exporters, with vertical separation for the high-quality exporter and vertical
integration for the low-quality exporter if the quality gap between products is
large enough. This is because in the case of uniform tariffs, the firms’ strategies
on the choice of their vertical structure are different each other. For the exporter
of high-quality products, choosing vertical separation is the dominant strategym
However, the strategy of the low-quality exporter varies depending on the rel-
ative magnitude of (s,c). Given c, if the quality gap is sufficiently large (i.e.,
the degree of substitutability between products is low enough), then the rent-
shift gain of vertical separation becomes relatively small, and the low-quality
firm chooses vertical integration as a dominant strategy to enjoy lower imports
tariffs.

Second, there is no case in which firms both choose vertical integration un-
der uniform tariffs, which is in contrast the results in Lee and Choi (2023). This
is related to whether firm asymmetry is due to the quality gap (present paper) or
the marginal cost differential (Lee and Choi, 2023). In the former, high-quality
producer chooses vertical separation as its dominant strategy irrespectively of
the level of product quality gap, whereas in the latter, cost-efficient firm chooses
different vertical structure as its strategy depending on the degree of product
substituablity, that is, vertical integration for the lower level of product substitu-
ablity and vertical separation otherwise. This suggests that when firm asymmetry
is based on the quality gap between the products, the rent-shifting gain that the
high-quality exporter by choosing vertical separation exceeds the losses from
increased tariff rates that results from giving up vertical integration.

Third, unlike in the discriminatory tariffs, marginal production cost of ex-
porters has a substantial effect on the determination of firms’ vertical structure.
That is, the possibility of mixed vertical structure (IS regime) increases as ¢ in-
creases. This can be explained using Figure |2l Suppose that (s,c¢) combination

Exporters of high-quality products under the uniform tariff are not disadvantaged by the
equalizing effect that they would receive under discriminatory tariffs, resulting in a higher price-
marginal cost margin compared to tariff discrimination. Accordingly, the high-quality exporter
under the uniform tariff, as compared with tariff discrimination, gets the greater rent-shifting gain
accrue from vertical separation, having a motivation to choose vertical separation irrespective of
rival’s vertical structure.
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initially lies at point a (thus, IT;", = IT/4 ) and firms’ vertical structure belongs
to SV regime. Given s, an increase in ¢ (moving from point a to point b) results
in a decrease in the optimal level uniform tariffs, #3 and £3/. Since SV regime is
less competitive than the SI, £3¥ falls more than 3/, i.e., 855: |>| a{;‘zl |. There-
fore, at point b, where only marginal cost is higher than at point a, Hi‘; <A
is derived, leading to firm L’s choosing of vertical integration. Third, part (i)
of Proposition 5 shows that even if an optimal uniform tariff is introduced, the
results of Bonanno and Vickers (1988 still hold if the quality gap between
products is sufficiently small.

Now, as in the discriminatory tariffs, we examine the welfare effects of trade
liberalization. Since two different types of vertical structure emerge in the uni-
form tariffs (see Proposition 5), the transition from uniform tariffs to free trade
includes the cases where firms’ vertical structure remains unchanged and the
case which accompanies the changes in firms’ vertical structure. The following
Proposition is obtained regarding the welfare effects of the trade liberalization.

Proposition 6. Country M’s moving from optimal uniform tariffs to the free trade
makes both exporting countries (country H and L) and the world better off and
the home country worse off irrespective of firms’ vertical structure in the uniform
tariffs. That is, Ty, < T pp, T, < Ty pps TR, < T ep, T, < 10375
WSV > WL Wl > Wi and GYY < G, G < GYY.

Proof: See Appendix VII in the Supplement.

Proposition 6 confirms the standard results of trade liberalization assuming
symmetric firms. An elimination of uniform tariffs implies a reduction in trade
barriers for the exporting countries and a deterioration of terms of trade for the
importing country. Therefore, compared to the case where the optimal import
tariff is implemented, the profits of the two exporting firms will obviously in-
crease and the welfare of the importing country will decrease under free trade as
far as firms’ vertical structure remains unchanged (qu‘fu < HISLXFT, Hi‘; < Hﬂ}T
and W3V > W2Y). In addition, the removal of trade barriers increases the pro-
duction efficiency, thereby increasing the global welfare (G5Y < Gyp).

We now consider the case where firms’ vertical structure under the optimal
import tariff differs from that under free trade. If, under the optimal uniform
tariff, firm H is in the vertical separation and firm L in the integration, then the

12Bonanno and Vickers (1988) showed that vertical separation is profitable and of interest to
manufacturers collectively, as well as individually, provided that final goods market is in Bertrand
competition and franchise fees can be used to extract the retailers’ surplus.



KI-DONG LEE, KANGSIK CHOI AND WOOHYUNG LEE 47

transition to free trade is accompanied by a shift in the organizational structure
of L from vertical integration to vertical separation. Since vertical separation is
more monopolistic than vertical integration due to the double marginalization, it
makes firms’ profits increase and consumer surplus decrease. This welfare ef-
fects resulting from the change in firm’s vertical structure is added as an effect of
implementing free trade, which obviously works in the direction of strengthening
the existing welfare effects of trade liberalization (Hff:u < HISLXFT, A < HISXDT,
WS > WSY). Firm L’s shift in its vertical organization-structure from integra-
tion to separation serves to lower the global welfare, if other things being equal.
However, the increase in resource allocation efficiency caused by the removal
of trade barriers increases global welfare, which outweighs the former effect,
leading to G5! < G3Y.

7. CONCLUDING REMARKS

Using an exclusive dealer channel model in which firms each located in dif-
ferent countries export quality-differentiated products to a common market, we
examined the endogenous determination of firms’ vertical structure when im-
porting country adopts either discriminatory or uniform optimal import tariffs. In
addition, we analyzed the impact of trade liberalization on welfare when firms’
vertical is endogenously determined. Our major findings are as follows.

First of all, we confirmed that importing country’s tariff system (i.e., uni-
form tariffs or discriminatory ones) affects the vertical structure of firms in inter-
national oligopolistic market, and that the welfare effect of trade liberalization
varies depending on the interaction between the tariff system and firms’ verti-
cal structure. When importing country adopts discriminatory tariffs, the quality
gap between products exported by heterogeneous firms is fully reflected into the
difference in tariffs levied on imported products. Therefore, in a discriminatory
tariff system, firms that are heterogeneous in the quality of the products they
produce adopt the same strategy in choosing their vertical structures, resulting in
both firms having the same vertical structure.

However, under uniform tariffs, quality gap is not reflected into the tariff
level, and thus heterogeneous firms adopt different strategies in their choice of
vertical structure. Consequently, unlike the discriminatory tariffs, uniform tariffs
results in an asymmetric vertical structure where high-quality exporter is verti-
cally separated and low-quality exporter is vertically integrated as long as the
quality gap between products is large enough. In the case of uniform tariffs,
if quality gap is relatively small, vertical separation by both firms is the Nash
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equilibrium. However, vertical integration by both firms does not appear in any
case.

The welfare effect of trade liberalization also varies depending on the tar-
iff system of the importing country prior to liberalization. When the importing
country adopts uniform tariffs initially, trade liberalization benefits all exporting
companies by having the positive effect of removing trade barriers. Importantly,
moving toward free trade is not always beneficial to all exporters when discrim-
inatory tariffs were implemented.

In particular, for the exporting country of low-quality products, the transition
from discriminatory tariffs to free trade can be rather detrimental. If firms’ ver-
tical structure remains unchanged with the shift to the free trade and the product
quality gap is sufficiently small, then the profits of low-quality firms may rather
decrease as a result of exogenous trade liberalization. But if quality gap is large
enough, the shift from discriminatory tariffs to the free trade makes both high-
quality exporter and low-quality one better off and importing country worse off.

The conclusions of our paper depend largely on critical assumptions such
as linear demand function, an exclusive dealing contract between the upstream
manufacturer and retailer, a two-part tariff contract, and exogenously given qual-
ity level between products. In particular, as an extension of our study, we need to
take into account relaxing the assumption of exclusive dealing contract between
manufacturers and retailers. Today’s retail market for most consumer goods is
dominated by large retail chains, which usually carry multiple brands in most
product categories. One way for extension, therefore, is to explicitly incorpo-
rate common retailers who sell competing multiple differentiated-products (i.e.,
brands), which would be left as future tasks.

A. APPENDIX

A.1. EQUILIBRIUM VALUES UNDER DISCRIMINATORY TARIFF

In this section, equilibrium values are presented under the discriminatory tar-
iff. We first provide the equilibrium values under the symmetric vertical struc-
ture. The following is obtained under the regime of SV:

25(s—1)(6s—4c—1) SV 2(s—1)[4s—c(6s—1)]
36s2—28s+1 = b 3652 —28s+1 '

sV o
Ha =

sy (2s—1)(8s—4c—1)

v (2s—1)[4s—c(6s—1)]
=TT 285 1 3652

qS
1 Ld 1—28s5+36s2
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The following is obtained under the regime of IV:
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We next provide the equilibrium values under the asymmetric vertical struc-
ture. The following is obtained under the regime of SA:
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The following is obtained under the regime of IA:

A _(s—1)(6s—4c—1) , ~ 2(s—1)(2—3¢)
Hd ™ 185— 11 LA gy —11
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s S yysA A
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We finally provide the equilibrium values under the free trade condition.
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A.2. EQUILIBRIUM VALUES UNDER UNIFORM TARIFF

In this section, equilibrium values are presented under the uniform tariff. We
first provide the equilibrium values under the symmetric vertical structure. The
following is obtained under the regime of IV:

v = DlAs(1—¢)=¢

“ 1252 —s—2 ’
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The following is obtained under the regime of SV:
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We next provide the equilibrium values under the asymmetric vertical struc-
ture. The following is obtained under the regime of SA:
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The following is obtained under the regime of IA:
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In the Supplement, we provide the proofs of Propositions 3, 4, 6, and Lem-
mas 3 and 4. The file is downloadable from the following link:

Link
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