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Abstract

Does offshoring of intermediate inputs introduce a new reason for trade policy in-
tervention and change the role and design of trade agreement? This paper revisits the
role and design of trade agreement in a theoretical framework that considers the firm’s
global production operations and input procurements subject to trade costs, inclusive
of trade policy interventions by governments. The paper highlights an interrelation-
ship between market-clearing prices of final goods and the associated domestic and
foreign inputs through production linkage, which gives a novel feature to the role of
trade agreement beyond the conventional market-access argument associated with the
terms-of-trade theory. In particular, the local price externality arises in the sense that
foreign government manipulates the local equilibrium price for home domestic inputs
by unilaterally opening up the market access for final goods to its advantage. To
achieve globally efficient outcomes through trade agreement, we propose to specify the
market access using the trade-weighted terms of trade and to coordinate in changing
the value-added created from trade between countries in a reciprocal manner.

1 Introduction

As cross-border unbundling of production processes becomes pervasive, does offshoring of
intermediate inputs introduce a new reason for trade policy intervention and change the role
and design of trade agreement? This paper revisits the role and design of trade agreement
in a theoretical framework that considers the firm’s global production operations and in-
put procurements subject to trade costs, inclusive of trade barriers. The firm’s production
location and input sourcing decision potentially depends on a combination of trade costs
imposed on different stages of production. In the meantime, a government would choose a
combination of trade policy instruments, taking into consideration its influence on the firm’s
decision on how much of intermediate inputs to source domestically and import from abroad
and further on whether to shift the production base.

The paper is closely related to an applied-theoretical literature on trade agreements
along the lines of Antras and Staiger (2012a, b), by exploring the role of trade agreement
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in a model with intermediate input trade. Antras and Staiger highlight the potential for
offshoring of customized inputs to increase the prevalence of bargaining as a mechanism for
international price determination and point out that the prediction of the standard terms-of-
trade theory is overturned if international prices are determined through bargaining. While
Antras and Staiger (2012a, b) feature the change in international price determination as a
result of offshoring, the current paper aims to contribute to the literature by highlighting
an interrelationship between market-clearing prices of the final goods and the associated
domestic and foreign inputs through production linkage, which gives a novel feature to the
role of trade agreement beyond the conventional market-access argument.

To do so, we consider a simple two-country framework in which the final-good producer
located in the home country imports foreign intermediate inputs, to assemble them, com-
bined with domestically-sourced inputs, into final goods, some of which then are domestically
consumed and the rest exported back to the foreign country. In this setting, noncoopera-
tive trade policies chosen by each government so as to maximize its own national welfare
are globally inefficient. Although the terms-of-trade consequences of noncooperative trade
policy choices represent one source of inefficiencies, the interrelationship between market-
clearing prices through production linkage gives rise to additional source of inefficiencies —
the local price externality that foreign government manipulates the local equilibrium price
for home domestic inputs by unilaterally opening up the market access for final goods to its
advantage. We argue that trade agreement must be designed to solve inefficiencies arising
in noncooperative policy choices not only because of terms-of-trade manipulation but due to
the novel local price externality. In other words, the potential of trade agreement to solve
the inefficiencies would be called for beyond the conventional market-access argument.

Then we propose to re-define the terms of trade as a trade-weighted version in the preva-
lence of cross-border unbundling. Specifying the market access based on this trade-weighted
terms of trade enables us to eliminate inefficiencies arising due to the local price externality
because a government is no longer able to change market access in a way that improves
the trade-weighted terms of trade. Holding the trade-weighted terms of trade substantially
means that the foreign government cannot use trade policies to deteriorate what the home
country can earn from trade, that is, the home value-added exports, to its advantage. We
also discuss how globally efficient outcomes can be achieved through trade agreement in a
reciprocal manner by using the trade-weighted terms of trade.

The remainder of the paper proceeds as follows: the next section sets up a basic model
to be used throughout the paper to analyze the role and design of trade agreement with
cross-border unbundling. Also, we identify the global efficiency frontier and show that non-
cooperative trade policies are globally inefficient. Section 3 examines the changing role of
trade agreement in the presence of cross-border unbundling. We reveal that the conven-
tional market-access focus alone is unlikely to deliver globally efficient outcomes and that
trade agreement must be designed to solve inefficiencies arising in noncooperative policy
choices beyond the terms-of-trade externality. Section 4 examines the design feature of
trade agreement by proposing an alternative definition of the terms of trade relevant to
the presence of cross-border unbundling and discusses how globally efficient outcomes can
be achieved through trade agreement in a reciprocal manner. And section 5 concludes the
paper by discussing the way forward for future research.



2 The basic model

This section lays out a two-country model to be used to analyze the role of trade agree-
ment with cross-border unbundling of production. We highlight an interrelationship be-
tween market-clearing prices of the final goods and the associated domestic and foreign
inputs through production linkage, which as we will argue in the next section, gives a novel
feature to the role of trade agreement in the presence of cross-border unbundling. After
describing the economic environment of the model, we derive the global efficiency conditions
to maximize the world aggregate welfare and then show that noncooperative trade policies
chosen by each government so as to maximize its own national welfare in the Nash equi-
librium are globally inefficient. A part of the Nash inefficiencies does not disappear even
in a hypothetical setting in which governments were not motivated by the terms-of-trade
implications of trade policy choices.

2.1 The economic environment

We consider a simple model of trade agreement with cross-border unbundling between two
countries, Home (labeled with “H”) and Foreign (“F”). We simplify the analysis by holding
the location of the final assembly plant to be in the home country.! The home country
imports intermediate inputs to assemble them, combined with domestically-sourced inputs,
into homogeneous final goods, which are then exported to the foreign country. Consumer
preferences are identical in the two countries and are represented by the utility function

U7 = ¢+ u(d),

where CZ denotes consumption of good i € {0,1} in country j € {H, F}, and v/ > 0 and
u” < 0. Good 0, which we take to be the numeraire, is assumed to be costlessly traded
and always consumed in positive amounts in both countries. We normalize the price of the
numeraire good to unity. Let p{ denote the local price of good 1 in country j. We assume
that there is a measure (1 — 6) of consumers in the home country with the demand for good
1 represented by the demand function, d(p!’), and a measure 6 of consumers in F' with a
symmetric demand function, d(pf").

The final good 1 is manufactured in the home country, using domestically-sourced inputs
together with inputs imported from the foreign country. Let z; denote the amount of inputs
sourced from country j € {H, F'}. The final good 1 is produced according to the strictly

concave production function
v1 =y(rH, TF),

where y(0,0) = 0 and the partial derivative y,, > 0. We assume that final goods are
supplied under conditions of perfect competition. Let pg denote the home local price of
inputs sourced from j. It follows from the first-order conditions for the final-good producer’s
profit maximization that

p{{ = pg (yxj)_l ) V],

'We will discuss later what if the assembly’s location is endogenously determined by the trade policy
intervention.



which implicitly define the derived demand for home and foreign inputs, z%) (p{{ , pr, pfF)
and 2P (p{l , pr, pfF). The associated profit-maximizing quantity of competitive supply for
the final goods is then given by

yi =y(z (pf 2 o) 2P (p o 2 ) = y(pt pl  p2 ).

Let 2P (pif, p y(pi', pit,, pE ) be the cost-minimizing amount of inputs sourced from
J, which is identical to the profit-maximizing amount. We assume that both domestic and

. . . . ozP .
imported inputs are normal production factors for the final goods, i.e., ;; > 0, V5. And

there is some degree of substitutability in production between domestic and imported inputs

hthat 2% = 227 4 %% 90 () i £ k € {H, F}, where the first t the right-hand
such that i = i+ 5, 50 Vg , F'}, where the first term on the right-han

side corresponds to a substitution effect and is positive while the second term corresponds
to the output effect and is negative.

Also, we assume that country-specific inputs are competitively supplied in country 7,
according to the supply curve represented by the increasing function

=28 ().

We introduce trade policies into the model as a component of trade costs charged as fixed
amount per quantity, which apply only to cross-border transactions. Trade costs on final
goods, shipped from the home to foreign country are given by t; = 7 + 7 + 1, where
7 is the home export tax (if positive) or subsidy (if negative), 7¥ is the foreign import
tariff (if positive) or subsidy (if negative), and p, > 0 is any exogenous transport cost. For
each unit of imported inputs, the final-good producer incurs cross-border sourcing costs of
t., unlike the domestic sourcing. ¢, also consists of three components: t, = 74 + 7 + 4
where 7 is home import tariff or subsidy, 7£ is foreign export tax or subsidy, and yu, > 0
is any exogenous transport cost. In what follows, we assume that ¢; and ¢, are not so high
as to prohibit trade.

Local prices in each country must obey the following arbitrage condition:

pro= pl T T
Pap = Dap +Ta + T4 + llye
Let p!V and p}f; denote the world price for final goods and foreign inputs, respectively.

Given the arbitrage condition, we implicitly define the world prices and express local prices
as functions of the world prices and the country’s own trade policies as follows:?

i = p = =pf (1))
pi = p +um+7 =p (r1,0));
pr. = Dot pe 1 =pn (T2
Py, = b —Th =ph, (TH0))

2We here think of the world price as the price that prevails after the export policy is applied but before
the import policy is imposed.



Using this definition of the world prices, we can express the market-clearing conditions for
final goods, home inputs, and foreign inputs, as functions of the world prices and trade
policies:

bd(pi (r1,p)) = yi (r'.00") \pary 02 (725007)) — (L= O)d(pi (r1,p"));

v (01 (71500 ) s Do Do (72 2y)) = @81 (Pa,)

D( H(_.H W\  H H (_H W S (.F (_.F W

Tp (pl (7—1 Pt ) ' Py Doy (Tm 7pwp>) =TF (pmp (Tm,me)) :
We then solve these equations to determine the market-clearing prices that satisfy the above
conditions, as functions of trade policies:

~W H _F _H FY .
pl (7_177_177_1 +Tx)7
~H H F _H F\ .
pr (Tl +7—177-z +T$)’

~W (_H F _H _F
Dap (Tl —|-7'1,Tx,7'x).

The market-clearing world price for final goods depends not only on trade policies imple-
mented against the final goods by each country but also on the corresponding sum of trade
taxes imposed on foreign inputs. In an analogous way, the market-clearing world price for
foreign inputs depends on trade policies imposed on the inputs themselves and on the cor-
responding sum of trade taxes on final goods. In addition, since we allow for some degree of
substitutability in production between domestic and imported inputs, the market-clearing
price for the home domestically-sourced inputs depends crucially on the sum of taxes imposed
against international trade in final goods and foreign inputs.

By differentiating the market-clearing conditions with respect to tariffs, using the local
price functions of the world prices, we can confirm the equilibrium world price implications
of trade policies as below:

87’{{ ' 87{ ’ (97'{{ (97'{ ’
L0 ot o
or ' ork ’ ort orf ’

which show that the world price increases when the export tax is raised while it falls when
the import tariff is raised, as in a standard model of trade agreement. More importantly,
the cross-price effects of trade policies through production linkage are given by

oY o ot optt

. TH TH
ortt — orf <0; ortt — orf <0 (3)

A rise in the sum of trade taxes imposed on final goods, (7 + 71, drives down the home
local price of the final goods and has a depressing effect on the final-good output, which in
turn decreases the demand for normal inputs, resulting in a fall in the market-clearing price

. . 0z .
for the inputs. That is, =2 8‘;—% > 0, Vj. Also, we have
1

Oy
—%YV = o > 0; aﬁf” = %ff’ >0 (4)
ort — orF ’ ort — orF ’



which represents the effects of the sum of trade taxes on foreign inputs, (77 + 7) on the
final-good output and on the demand for home inputs respectively The former is non-
negative because a rise in (7 +7L') pushes up pxF and 77— < 0. The latter is positive since

aa:H

ol > 0.

Tn what follows, for convenience, we express the local prices as explicit functions of the
market-clearing world prices and the country’s own trade policy as in the related literature:

i (LB (ot e r D)) = B (el et ) - ol
(L (el ot o) = B Gl ol ) e
Pl (1l (Al )) = B et ot o) o T
P (PE B8 (47T, E)) = B (e el < ok

Notice, however, that under our assumptions, home inputs are not traded and are sold domes-
tically and thus the “local” market-clearing price, as derived above, is ﬁf (7‘1 +r 47 ),
which depends not only on the home country’s own trade policies but depends “directly” on
the foreign trade policies in the sense that the effects of foreign policies do no pass through
the world prices of the other goods.

Finally, we consider the market-clearing trade volumes that are implied by the equilibrium
world prices and trade policies. Using the foreign import demand for final goods represented
by M¥, the market-clearing trade volume of the final goods is expressed by

M (py (r1,01")) = 0d (p1 (71.51))
or equivalently using the home export supply represented by E¥,
B (py' (r1.9)") Py P (72 Bay.))
= y(p' (11.B") Payy Doy (T2 Pay)) = (L= 0)d (1 (71, 51")) -

In an analogous manner, using the home import demand for foreign inputs represented by
MH | the equilibrium trade volume of foreign inputs is expressed by

M (o1 (7 BY) ety e (72 Pp)) = 2 (02 (70 1) s By i (72 D2))

or using the foreign export supply represented by EX
B (e, (7252,)) = 25 (0 (720 P2y)) -

2.2 Government objectives

A government is equipped with trade policies on final goods and on inputs and use them
at its disposal so as to maximize the government’s payoff, i.e., the social welfare in the
country. We define the measure of welfare in each country by the sum of consumer surplus,

, P
producer surplus, and tariff/tax revenue. Let CS7(p]) = / ~d(p)dp denote consumer surplus
pJ

for final goods in country j, where p is the choke price (if any) for country j’s demand
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for the final goods. Producer surplus for final goods in the home country is denoted by

Pt o
PS{(p', pl  pl ) = / y(p,pE I )dp, and that for inputs in country j is by P.SJ (pl,) =
0
pl‘] S . .
z2 (p) dp. The home welfare function may now be written as
0

wh = (1-0)cs" (p! (r1,5)")) (5)
+yi PSE (it (e 0 ) o o (2 P0)) + A E PSE (P,
+ @ —pi' (=1,0)) B (ot (v, 0Y) oy 0h (72 D))
+ (02 (72 Pay) = Bay. — 1) My (p1 (7151  Baryo D (72 D))

= W (i (r.BY) B Pay Py (Ta s Py )+ Py )

where vi7 > 1 and v# > 1 is political weights for the final-good and input producers in H,
respectively. Similarly, the foreign welfare function is written as

W = 0CS"(py (r1.0)) + 72 PSy (e (72, 0)) (6)
+(p1 (1, 0Y) =P — ) MY (py (71.51))
+ (P2, = pep (722 P2,)) Br (P (72 Ps))

= W (p1 (r1.8Y) .0 0r (72 Pay)  Pay)

where vI" > 1 is political weight for input producers in F.

The foreign government cares about the trade policy choices of the trading partner only
indirectly, through the effects that these choices have on the world prices, as in a standard
model of trade agreement. However, the effects on home welfare of the foreign government’s
policy choices are channeled not only through the world prices of final goods and imported
inputs but also through the local market-clearing price of domestic inputs, ﬁfH (rH47F 774
7, due to the production linkage.

2.3 Efficient policy choices

We are now ready to characterize efficient choices of trade policies, (7,7 78 7I') that

T xX
maximize the world aggregate welfare W"W = WH + W, Any efficient policy combination
solves H( H ( H W\ W ~H H ( H W) W

Jmax - WH (pif (7, 51) B B, e (T2 DY,) 5 Day)
T1T15Tz Tz

W (pr (71 PY) Y vy (72 P2 ) Py )

where the market-clearing prices depend on trade policy choices: piV (v, 71 78 + 7I)

po (rit + 7,78 7E), and p (r{f + 71, 75 + 7F). The set of efficient policy combinations,

i.e., the global efficiency frontier, is jointly defined by the first-order conditions associated



with the above maximization problem:

E1] 0 = [wh+wk] O T w9 _yn s e
L P Prl grft L Pep Prp] 9rH i iy orH
[E2] 0 = W;{Q +W;:F: gzj{;’ + :W[gIF +W£F: %%Vf + Wi +W£IH%;
B3] 0 = |[Wh+wh] ng +|wi Wl % W Wi Z%;
(B4 0 = :Wpfgl + sz; g’zg + :W;gIF + W;;F % - Wh Wi 88%,

where WZ{ represents the partial derivative of country j’s welfare with respect to price p.

Using (1) and (3), it can be shown that [E'1] and [E2| are identical. Assuming that the
world aggregate welfare is strictly concave with respect to tariff/tax, the pair of first-order
conditions therefore determine the sum of home and foreign taxes imposed on trade in final
goods, (T4f + 71'), that is consistent with the global efficiency. Also, it follows from (2) and
(4) that [E'3] and [F4] are identical and, given our assumption that the world aggregate
welfare is strictly concave, determine the globally efficient sum of taxes on trade in foreign
inputs, (Tf +7F ) Since the world aggregate welfare, at given local prices, is independent
of world prices, the global efficiency imposes requirements only on local prices, which in turn
depend only on the sum of trade taxes by construction. This is a standard property.

Looking into the global efficiency frontier, let us consider infinitesimal changes in the
mix of home trade policies, 7F and 7, which hold each of the world prices, p}" and f)?; ,
constant, such that

drit  opYV/jortt  opy jort

T

drll = T opljorE T opW jord < (7)

The last inequality in (7) implies that any home policy changes might not be able to improve
home welfare without hurting foreign welfare. Multiplying [E'3] by (7) and adding it to [E1]
enables us to check how home policy changes that hold each world price constant at globally
efficient choices of 75 and 7 affect the world aggregate welfare. We may restate [E'1] and
[E3] as

orft Ple Py OrH | 9pY JOorH’

[E5] 0= Wi+ Wi
1 T

the right-hand side of which includes the impact on home welfare only. [E5] indicates that
at globally efficient choices of 787 and 72, the home policy changes holding the terms of
trade constant can have no first-order effect on home welfare. Because the both world prices
held constant and foreign tariffs, 7I" and 7%’ are fixed, such policy changes do not affect
foreign welfare. With 7' and 7Z fixed and thus the foreign local prices, pf’ (Tf v ) and
pfF (Tf , ]3?; ), unchanged, such policy changes do not affect the market-clearing trade volume
for final goods, M* (p! (-)), and for inputs, E¥ (pf_(-)), either.

In a similar manner, let us consider infinitesimal changes in the mix of foreign trade



policies, 7¥' and 71" which hold each of the world prices constant, such that

T

dr¥ B _81511”/87{? B pxp/aTl S
drt — opYV/jorL — opW jork

(8)

The last inequality in (8), combined with (3) and (4), implies that foreign policy changes
that hold each world price constant might be able to improve foreign welfare while hurting
home welfare through their effects on pZ . Indeed, by multiplying [E4] by (8) and adding it
to [E2], we may restate the two global efficiency conditions as

ope, opH 1 op¥ Jort
E :W WH TH WF WH TH TR 1
B 0= Wor Wt o + | WMot = Wikt B | G e

which indicates that at globally efficient choices of 7" and 71, the foreign policy changes hold-
ing the terms of trade constant affect home welfare as well as foreign welfare itself. Although
the both world prices remain constant and home tariffs, i and 7| are fixed, such policy
changes affect the local market-clearing price for home domestic inputs, pr(Tl + i i 4

7"), and thus the producer surplus for final goods and for inputs in H and the equilibrium
trade volumes, B (pff (78,pY) ,p2 ,pZ (rH,p¥)) and M7 (p¥ (), p% ,pZ ().

In what follows, we are interested in checking if there arise any inefficiencies or deviations
from the global efficiency frontier jointly defined by [E1] to [E6] when each government
noncooperatively chooses trade policies.

2.4 Noncooperative policy choices

Let us consider unilateral, noncooperative trade policies chosen by each government so as
to maximize its own national welfare in the Nash equilibrium. The associated first-order
conditions are

o [ apl | 8231@/};? H 6p33H
NI 0 = [Won +Won | 5 i+ W+ Wi, | oo = Wt &+ Wan, 5
r 1 0plV 1 0pW
F F 1 T F
N2 0 = W Wl e Wi+ W | o W
i 1901 Oy, opy,
_ H “r1 H T H H T
[N3] 0 = _Wp{I +WW_ 87_H T [Wpi’p +W sz_ 3715 +Wor +szH or I?’
r 1 0pY 1 0pV
_ F F 1 F T F
Va0 = (W W] Wi+ Wh W
Notice that
Wity = B = -Wiy =M" > 0; (9)
Why = E"=—-Wk =M">q, (10)
TR TF

both of which imply that, holding local prices fixed, each government achieves higher welfare
when its terms of trade improve. Using (1), (3), (9), and (10), [IV1] and [N2] can be added

9



together to yield

opy” ame u P fH
o7 —F rF + W + Wﬁng rF
Comparing this with the global efficiency condition of [E2], the difference is the last, addi-
tional term W~W > 0, which means that the sum of trade taxes on final goods, (7’1 + 71 )

[W +WF} [W +WF +W1§15V:0.

employed in the Nash equilibrium is inefficiently high with respect to the globally efficient
level. Also, given (2), (4), (9), and (10), adding up [N3] and [N4] yields

Wi +WF}Zp1H + (i +WF](Z£“+W + Wi aaﬁx;;+W%=o.

The difference from [E3] is the additional term W;W > (0, which means that the sum of trade
TR

taxes on inputs, (Tf +7F ), is inefficiently high under the Nash equilibrium with respect to
the globally efficient level. These imply that the volume of trade in final goods and inputs
is inefficiently low in light of the mix of trade policy choices that each government employs
in the Nash equilibrium to deliver the chosen level of the world prices and (with the trading
partner’s policy choices fixed) the local prices of the partner country.

To check the global efficiency for the mix of 71 and 7 that home government employs
in the Nash equilibrium, we multiply [N3] by (7) and add it to [N1] to get

8pr W + WH 8sz p:cp/aTl :
u Ot ey §rH opy JoTH

which is identical to the global efficiency condition of [E5]. We may conclude that the trade
policy mix employed by home government in the Nash equilibrium to deliver its chosen level
of the world prices, p" and pY , and (with foreign choices of 7{ and 71 fixed) the foreign
domestic prices, p! (71,p}") and pZ_ (7%,pY ), and therefore the equilibrium trade volumes,
MF(pf (-)) and EF (pf_(-)), is globally efficient.

In contrast, as for the mix of 7" and 7" employed by foreign government in the Nash

equilibrium, multiplying [N4] by (8) and adding it to [N2] yields

W 9. F
N6|  0=W) +Wh Oz, /071

=r Opy. JOTE’
which is different than the global efficiency condition of [E'6]. The trade policy mix employed
by foreign government in the Nash equilibrium to deliver its chosen level of each world price
and (with 78 and 7 fixed) hence the home local prices, p and pfF, and the equilibrium
trade volumes, E# (pf (), pf p2 (-)) and M# (pf (-),pE pZ (-)) 2", is globally ineffi-
cient. This is because, as is clear from comparing [N6] to [E6], foreign government does
not care about the indirect impact of its policy choices on home welfare that is channeled
through the market-clearing price for home domestic inputs, ﬁx (rH + 78 70 4 71,

In short, there arise three sources of inefficiencies in the Nash equilibrium. Fn"st, the
sum of trade taxes on final goods, (T{{ + 7 ), is inefficiently high, and hence there is too
little market-clearing volume of trade in final goods. Second, similarly to the above, the
sum of trade taxes on inputs, (Tf + 7 ), is inefficiently high, and hence there is too little
equilibrium input trade volume. Third, the mix of 7{" and 7 employed by foreign government
is inefficient.

_ H
N3] 0=-Wlh+Wh

10



2.5 Political-optimum policy choices

Next, following Bagwell and Staiger (1999), we consider a hypothetical situation called the

political optimum that governments were not motivated by the impact of their tariff choices

on the world prices, i.e., Wfﬁ, = Wgw = Wﬁfﬁv = WIfW = 0. We then identify the tariffs
1 1 T Eal

that would be chosen noncooperatively by governments with these hypothetical preferences.

Using the Nash conditions [N1] to [IN4], it is straightforward that the following conditions

jointly define the political optimum:

PO 0 = W gfj‘; LWl (fz Wil fﬁfg
pod o = wi P vwy e wg,
[PO3] 0 = Wi gzj}; + Wik (2)% + Wk + Wik fﬁ ij; ;
[PO4] 0 = Wy gg +Wor %% ~Wye -

Given (1) and (3), adding up [PO1] and [PO2] yields what is identical to the global
efficiency condition of [E1] or [E2], which implies that the sum of trade taxes on final goods,
(T{{ + ¥ ), is globally efficient under the political optimum. The efficiency holds regardless
of whether or not governments are motivated by political economy concerns, i.e., regardless
of the size of 7’s. Also, it follows from (2) and (4) that the sum of [PO3]| and [PO4] is
identical to [E3] or [E4], which implies that the sum of trade taxes on inputs, (72 + L), is
globally efficient under the political optimum, irrespective of the political economy concerns.

To check the global efficiency for the mix of 75 and 7 that home government employs

under the political optimum, we multiply [PO3| by (7) and add it to [PO1] to get

_ _wH H “Poyg H H IH el 71
POSL 0= =Wt Wo o = ot Wit | o Joer

which is identical to the global efficiency condition of [E5] (and the Nash condition of [N5]).
The trade policy mix employed by home government under the political optimum is globally
efficient.

However, by multiplying [PO4] by (8) and adding it to [PO2], we have

opW_Jort
o F F TR 1
[PO6] 0= Wpf + WP5F —817;‘;/875’

which is different than [E6] (but is identical to [N6]) and implies that the mix of 7 and
7" that foreign government employs under the political optimum is globally inefficient. The
difference between [PO6] and [E6] means that the inefficiency arises in noncooperative policy
choices even if foreign (as well as home) government is not motivated by the terms-of-
trade implications of its policy choices. Combined with the identity of [PO6] and [N6], the
difference between [PO6] and [E6] further implies that the policy mix unilaterally chosen by

11



foreign government is globally inefficient not only due to the terms-of-trade externality but
because foreign government does not internalize the impact of its policy choices on home
welfare through affecting the equilibrium price for home domestic inputs, ﬁfH (rH 4 7F 7H 4

7). Recall that the home inputs are not traded and are sold domestically but that its

x
equilibrium price depends not only on home policies but also depends directly on foreign
policies due to the production linkage with the traded final goods and foreign (imported)
inputs.

In summary, although the sum of trade taxes on final goods, (T{I +7F ), and the sum
of trade taxes on inputs, (7Z + L), are both inefficiently high in the Nash equilibrium and
the Nash levels of trade volumes are too low, these Nash inefficiencies disappear under the
political optimum. This first finding suggests that governments would be able to expand the
trade volume, i.e., secure additional market access, for final goods and for inputs to globally
efficient level through a trade agreement as in the conventional market-access argument
associated with the terms-of-trade theory in the related literature. Nevertheless, the mix
of 7I" and 7L that foreign government employs under the political optimum still remains
inefficient as in the Nash equilibrium. We may interpret the latter finding to mean that,
although the terms-of-trade consequences of noncooperative trade policy choices represent
one source of inefficiencies, the standard terms-of-trade theory is not completely applicable
to our model of trade agreement with cross-border unbundling.

The key findings of this section are summarized as follows:

Proposition 1 In the presence of cross-border unbundling, noncooperative trade policy choices
are not globally efficient not only because of terms-of-trade manipulation but due to local price
externality for the home domestically-sourced inputs. Specifically, (i) the Nash trade policies
are not globally efficient. Both the sum of trade taxes on final goods and the sum of trade
taxes on inputs are too high and the Nash trade volumes are too low. (ii) The politically
optimal trade policy mix chosen by foreign government is not globally efficient.

3 Role of trade agreement

Using our model of trade agreement with cross-border unbundling, this section highlights
that with the prevalence of cross-border unbundling, the potential of trade agreement to
solve inefficiencies arising in the noncooperative policy choices would be called for beyond
the conventional market-access argument.

3.1 Market access in a conventional sense

Bagwell and Staiger (2001a) defines the market access with which a country provides its trad-
ing partner by the volume of imports it would accept at a particular world price. As Bagwell
and Staiger (2001a) emphasizes, it is well known that in the models of trade agreement fea-
turing terms-of-trade externality, trade policy adjustments by one country that maintain the
market access defined as above do not alter the equilibrium world prices or trade volumes,
and hence cannot affect the trading partner’s welfare. In our model of trade agreement with
cross-border unbundling, however, we argue that the conventional market-access focus alone
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is unlikely to deliver globally efficient outcomes. Specifically, the foreign government of coun-
try F, from which inputs are exported to the final-good assembly plant located in country
H and the final goods are subsequently exported back to F', may later adjust tariff policies
unilaterally, so long as the adjustment does not violate the market access commitment, to
its advantage.

Applying the conventional definition of market access associated with the terms-of-trade
theory to our model, the foreign market access for final goods afforded for the trade coun-
terpart H and the home market access for foreign inputs afforded for the trade counterpart
F, given a particular set of world prices, p}" and ]‘)Km, are defined as

mi = M{(py (71.7));

me = MI(pf (1 50) 52 pf (7H V).

The foreign market access for final goods, my, depends solely on the local price of their own,
p!’, as usual. But the home market access for inputs, m,, depends not only on the local
price of inputs themselves, pfF, but also on the local price of final goods, pf, and on the
local (market-clearing) price for home domestic inputs, ﬁfH, through production linkage.

Suppose that home and foreign governments negotiate over the levels of their tariffs and
commit to the market access levels implied by the agreed tariffs, (77,75, 72, 71) , and the
corresponding world prices, (ﬁll/v,g_?z[;). A country importing a particular good maintains
the committed level of market access afforded for the trading partner while the counterpart
country exporting the good should not limit the export volume below the market access
level. In line with the approach taken by Antras and Staiger (2012), let us consider the
case in which negotiation reaches to the efficient trade volume for final goods and for inputs
and the market access levels are set equal to the efficient trade volumes: m; = m¥ and
m, = m¥E. We will show that such negotiation outcome may not be lasting as efficient once
the possibility of foreign government’s subsequent unilateral policy adjustments is taken into
consideration.

Before turning to the foreign government’s incentive for unilateral policy adjustments,
we first explore the possibility of adjustments by the home government of country H, where
the final-good producer is located and imports foreign inputs to assemble them, combined
with domestically-sourced inputs, into the final goods to be sold domestically and exported
(back) to country F. As summarized in proposition 1, home government only has terms-
of-trade-driven incentives for trade policy intervention. Thus, home government may make
adjustments to its once-agreed choices of (?{I , 7 ) only so long as the adjustments neither
alter the world prices of final goods and foreign inputs nor change trade volumes from the
efficient levels. Holding each world price unaltered from (]3‘1"/,1_);‘;), home government could
slightly increase 787 and decrease 72 simultaneously (recall (7)). An unilateral rise of 7
in combination with a decline of 72 that leaves each world price unaltered implies a lower
home local price of p while the home export supply curve shift out in the world market
for final goods. Meanwhile, for foreign inputs, home local price of pfF becomes lower while
the home import demand curve shifts in. Such unilateral policy adjustments do not alter
trade volumes, resulting in no impact on foreign welfare. We can easily show that similar
adjustments in the opposite direction also cannot affect foreign welfare. Therefore, even if
home government makes unilateral policy adjustments, it merely causes internal surplus shift
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within the home country.

We next point to the possibility that foreign government unilaterally makes adjustments
to its once-agreed choices of (Ff 7 ) Given the market access commitment, foreign gov-
ernment may make unilateral policy adjustments only so long as the adjustments do not
alter the world prices from (]‘)I{V,T)x). Holding each world price constant, foreign govern-
ment might alter 74" and 7% in coordination to the same direction (recall (8)). But foreign
government will never increase 71, (with p} unchanged) accompanied by a rise in foreign
local price of p!”, which dampens the import demand for final goods and thus country F' is no
longer able to maintain the market access. So the only remaining option is to decrease both
7" and 7I. Lowering 71" pushes up p}" and (given 7 fixed) increases p¥, which induces an
0ap oy OBl
oy Bpfl 87’{
]3?2 . Meanwhile, lowering Tf pushes down f)?; and (given ?f fixed) decreases the home local

oy Py
» Opl, oty
p1”. These effects on p}" and p}’ offset each other so as to result in leaving the world prices
unaltered from (p}",py ).

Notice that, by lowering 7f" and responding to the induced import demand, foreign
government can open up the market for final goods more to its trade counterpart H without
violating (the lower bound of) the market access constraint. The decline of 71" in combination
with the decline of 7" that leaves p}” unaltered results in a situation that the home export
supply curve shifts out in the world market for final goods. Meanwhile, the sum of trade
taxes (T + 71) is decreased by a lower 71, leading to an increase in the equilibrium trade
volume for final goods, i.e., M{ (pf' (r1,0Y)) = Ef (pf (7F,pY) . 0%, ,p% (72, pYV)) >
m¥, though p}" remains unaltered. On the other hand, the decline of 7f in combination
with the decline of 71" that leaves ﬁ‘;‘; unchanged results in a situation that the home import
demand curve shifts out in the world market for foreign inputs. The sum of trade taxes
(Ff +7F ) is decreased by a lower 71 leading to an increase in the equilibrium trade volume
for inputs, i.e., MZ (p (78,pY) .02 . p2 (7H.p¥)) = EI (pf_ (7L,pY)) > m¥, though
Py remains unaltered.

Foreign government would make such unilateral policy adjustments, accompanied by the
unilateral opening up of the market access for final goods, causing surplus shift to country
F from the trade counterpart H. To see this, let us consider the impact on the home and
foreign welfare of the foreign tariff policy changes in turn. Let d/W¥ be a change in foreign
welfare implied by the policy changes of dri" < 0 and drf < 0 that do not alter world prices

of (p1",py).

increase in the demand for the associated inputs, i.e., < 0, leading to a rise in

price of pfF, which increases the final-good output, i.e. < 0, leading to a decline in

dCS of) | ATREGD) | o[ pdPSEGE) | ATREGE)]
dp¥ drf v |7 e dpt drk
= TG+ [(1=oE) BE () - T2 05,)]

awvt = a7 |6

where TR (r]) = 7'M (pf(v1',p}")) is import tariff revenue from (or import subsidy
expenditure for) final goods and TRE(rL) = rFEF (pf (75,pYV)) is export tax revenue
from (or export subsidy expenditure for) inputs. The declined local price of pI’ benefits
foreign consumers while the raised local price of pfF benefits foreign input suppliers. Overall,

dW¥ is (weakly) positive if 77 = 7' = 0. And more importantly, dW is strictly greater
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than zero if 7¥ > 0 (import tariff) and 75 > 0 (export tax) or if 7¥ > 0 and 7£ > 0,
regardless of the political weight of vZ' put on input suppliers. In the case of 71" < 0 (import
subsidy) or 75 < 0 (export subsidy), we observe that dW¥ > 0 if and only if
1 F
o = 1> g (M -
where the right-hand side could be positive but negligibly small. The above inequality is
highly likely to hold if v > 1, i.e., if foreign government is motivated by the political
economy pressure from input suppliers. Thus, foreign government sometimes would have an
incentive to unilaterally make adjustments to its once-agreed policy mix, without violating
the market access commitment, in its favor.
The corresponding change in home welfare is given by

optt optt
H __ F - Fzg FYVoy H
AW = |ar{ 5 drl S W (12)
with
H H —~H H H(~H
:{—I[{ _ fy{{apsl (pl ’p$H7p11F) HdPSa: (pa:H)
Py 8pr z dpr
H H ~H H H H ~H H
_uOEL (o1, Pz, Py ) LM, (pf", PE,, pE)
1 8~H T 8~H
pIH sz
D

H |, = 9y _y Oxf
= o5 (v —)+7 T + 7 T
Recall that given (?{I ,7H ), with (]‘)?’,T)K) held unaltered, home local prices, pf’ and pfF,
remain unaltered, and that the foreign policy changes of drf < 0 and drf < 0 therefore
pass only through the equilibrium price for home domestic inputs, pZ. (7 + 71,75 + 71),
to home welfare. The terms in the square bracket in (12) represent the overall impact of the
foreign policy changes on pi. . It follows from (3) and (4) that the first term in the bracket is
positive while the second term is negative. Combined these together, as long as the “overall”
output expansion effect through dr! < 0 as well as drf" < 0 outweighs the substitution effect
from home to foreign inputs, the foreign policy changes would induce a net increase in the
demand for home inputs, pushing up pZ .**

Given this observation, dW* < 0 if and only if

P g M ap, T o,

Y

31f the production function has constant returns to scale, then only ﬁfH will not change while pf and
pfp are unchanged, resulting in dW# = 0.

We presume somewhat limited degree of imperfect substitution between home and foreign inputs. In
the empirical trade literature on home bias, Blonigen and Wilson (1999), for example, estimates the (con-
stant) elasticity of substitution between the US domestic and foreign goods in consumption, i.e., Armington
elasticities, to be on average 0.81 though with standard deviation across 146 sectors of 0.63. We deem the
imperfect substitution between home and foreign inputs in production (in our model) to be comparable in
magnitude to the Armington estimates.
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which would hold if 7# > 0 (export tax) and 72 < 0 (import subsidy), as long as there is
equal political weight put on the final-good producers and on input suppliers, i.e., v = v
Even in the case of other trade policy instruments employed by home government, the
inequality is highly likely to hold if home government is relatively more motivated by political
economic concerns regarding the final-good producers, i.e., vH > ~H.

In short, foreign government sometimes can achieve higher welfare by making unilateral
adjustments to its once-agreed tariff choices while opening up the market access afforded
for the trade counterpart but without altering the equilibrium world prices. As the import
tariff (subsidy) on final goods is reduced (raised), country F' demands more imports of the
final goods. The final-good producer in country H responds to the increased final-good
demand by expanding input procurement. Meanwhile, as the export tax (subsidy) on inputs
is reduced (raised), the foreign input suppliers are willing to export more inputs, which are
absorbed by the increased import demand by the final-good producers in H. Although such
simultaneous tariff changes affect the world prices of final goods and foreign inputs, their
effects balance out, leaving each world price unaltered from the level implied by the agreed
tariffs. Nevertheless, in response to the increased volume of trade in final goods and foreign
inputs, the imperfect substitution between domestic and imported inputs leads to a rise in
the local equilibrium price of home domestic inputs. As a consequence, foreign government
sometimes will shift the cost of its unilateral policy changes onto the trading partner to its
advantage, without violating the market access commitment.

Such possible beggar-thy-neighbor effect caused by unilateral policy adjustments suggests
that the role and design of trade agreement should be revisited beyond the conventional mar-
ket access argument. To achieve globally efficient outcomes in the presence of cross-border
unbundling, trade agreement must be designed to solve inefficiencies arising in the noncoop-
erative policy choices even without terms-of-trade externality. Recall the difference between
[POG6| and [E6] shown in the previous section. Specifically, trade agreement is expected to
solve inefficiencies arising due to the local price externality that foreign government manip-
ulates the local equilibrium price for home domestic inputs by unilaterally opening up the
market access for final goods.

Proposition 2 To achieve globally efficient outcomes in the presence of cross-border un-
bundling, trade agreement requires governments to agree to constraints on trade policies that
extend beyond the conventional market access commitment. In particular, trade agreement
must be designed to force foreign government to internalize the local price externality for
home domestic inputs.

3.2 What if home imports are fixed to the market access level?

This subsection continues to consider the possibility that foreign government unilaterally
makes adjustments to its once-agreed choices of (Ff ,TE ), but examines possible outcomes
in the case in which the market access commitment imposes the lower boundary of trade
volume given a particular set of world prices. In other words, while foreign government
can unilaterally open up the market access for final goods without violating (the lower
bound of) the market access commitment as in the previous subsection, we suppose that
home government is allowed to intervene to prevent imports of foreign inputs to increase
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beyond the market access level as long as each world price remains unaltered. Specifically,
we consider a hypothetical situation that the volume of home imports of foreign inputs is
held fixed by import quota at the efficient home market access level of mZ. Such import
quota implies that the equilibrium volume of trade in foreign inputs remains constant even
though the foreign input suppliers are willing to export more inputs as pZ » becomes higher
due to the reduction in 7. In the meantime, the reduction in 7 expands trade in final
goods and induces an increase in the demand for the associated inputs. As a result, the
increased quantity of input procurement is biased toward home domestic inputs, putting
upward pressure on pLl .

Even if the import quota is introduced as an extra instrument to home trade policies, for-
eign government still sometimes would have an incentive to unilaterally make policy changes
such that drf" < 0 and dr% < 0 and open up the market access for final goods to its advan-
tage, while neither altering the world prices nor violating (the lower bound of) the market
access commitment. To see this, the change in foreign welfare (11) can be rewritten as

T

AW =dr{ [r{ M{"(p))] +drl [(1 = ~E)ml].

And dWT > 0 if and only if

which always holds as long as 71 > 0, regardless of the political weight of v put on input
suppliers. Otherwise, the right-hand side could be positive but negligibly small, and thereby
the above inequality is highly likely to hold if foreign government is motivated by the political
economy pressure of £ > 1 from input suppliers.

Moreover, foreign government sometimes will shift the cost of its unilateral policy changes
onto the trade counterpart H, leading to a beggar-thy-neighbor effect. As for the correspond-
ing change in home welfare, the value in the square bracket of (12) is strictly positive since
the home-biased input procurement puts upward pressure on 'ﬁfH Thus, dWH < 0 if and
only if

H H 1 1_p Oy
71 Ve > wg |:7-1 855H:| )
which would hold if 7 > 0 (export tax), as long as there is equal political weight of v = ~2
put on the final-good producers and on input suppliers. Even in the case of other trade policy
instruments employed by home government, the inequality is highly likely to hold if home
government is motivated more by political economy pressure from the final-good producers
such that v > yH.

Hence, even if the market access commitment imposes the lower boundary of trade volume
as if the home import quota on foreign inputs is permitted as an extra policy instrument,
it is unlikely to deliver globally efficient outcomes. This is because the foreign government’s
subsequent unilateral policy adjustments to the once-agreed tariffs induce inefficiently home-
biased input procurement, benefiting foreign welfare at the cost of home welfare. Such a
beggar-thy-neighbor effect possibly occurs unless the unilateral opening up of the market
access is prohibited. Thus, to reach the globally efficient outcomes, an immediate answer is
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to have both parties (exporters and importers) involved in trade of a particular final product
and its associated inputs to fix the trade volumes to the market access levels. Although the
direct quantitative restrictions are unrealistic, trade agreement could be designed so as to
indirectly force the both parties not to decrease or even increase the trade volumes given the
unaltered world prices.

Proposition 3 To achieve globally efficient outcomes in the presence of cross-border un-
bundling, trade agreement must be designed so that government will not restrict or promote
exports and imports to its advantage.

3.3 In relation to the missing instrument argument

In our model of trade agreement with cross-border unbundling of production, foreign gov-
ernment shifts the cost of its unilateral policy adjustments onto the trading partner, and
such surplus shift is passed through the “local” equilibrium price for the home domestically-
produced inputs. Some may promptly interpret this result as a variant of local price exter-
nality arising in the setting where some trade policy instrument is restricted to be used or
is missing. So-called missing instrument problem, as extensively discussed in Bagwell and
Staiger (2016), usually takes a form that a trade policy instrument, say tariff, employed by
one country on a particular product imported from the trade counterpart is not subject to
trade negotiations between the countries because the product is not naturally imported by
assumption. But upon the negotiation result, the importer country would use this import
tariff beyond the negotiated tariffs to manipulate the world prices, or the terms of trade, in
its favor.

In our model, however, foreign government uses the negotiated tariffs to manipulate the
local equilibrium price for home domestic inputs to its advantage but without altering the
equilibrium world prices of traded goods whose tariffs are subject to negotiation. Also, we
do not consider any possible trade policy intervention on home domestic inputs because by
assumption they are not imported from any trading partner, which is the foreign country in
our simple two-country setting. Thus, our discussions in the previous subsections cannot be
interpreted as a variant of the missing instrument problem.

4 Design of trade agreement

Given the findings from our analysis based on the conventional market access argument,
this section proposes an alternative definition of the terms of trade for trade agreement in
the prevalence of cross-border unbundling. We will show that specifying the market access
using the alternative terms-of-trade definition eliminates inefficiencies arising due to the local
price externality in noncooperative policy choices. That is, by using this alternative terms of
trade, the Nash inefficiencies can be traced only to the terms-of-trade manipulation, which
suggests that the conventional market access argument or like might work accordingly to
achieve globally efficient outcomes through trade agreement.
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4.1 Trade-weighted terms of trade

As summarized in proposition 3, an alternative definition of the terms of trade should work
ideally with the market access constraint so that each government cannot change market
access in a way that improves the alternative terms of trade. More specifically, infinitesimal
changes in the mix of trade policies chosen by one government that hold the alternative
terms of trade constant should not affect the welfare of the other country at globally efficient
choices. Consequently, the alternative terms of trade would yield the identity of [E6] and
[N6], in addition to the identity of [E5] and [N5]. The policy mix unilaterally chosen by
foreign (as well as home) government would become globally efficient unlike what we found
based on the conventional terms of trade in section 2.
To have [E6] to be identical with [N6], we can easily show that the infinitesimal changes
in the mix of foreign trade policies, dri" and drl’, should satisfy
drt ~ ([F2] - [N2]) oWt jort

€z j—

drf —  ([E4] — [N4]) OWH/orE"

As long as home government is not motivated by political economy concerns, i.e., v =
vH =1, we have

oW 0 OEF oM
o = arr PV P {pl orf P et }
orf ~ grr BN TP M) lpl ort ~Par gk }

which suggests that the trade-weighted terms of trade, M},—ﬁv, might be a candidate for the
alternative terms of trade as we will confirm below.
E _ ~W M o _ ~W . .
Let %—11\4{1]311” = (1-3s)pY =p, and E{{+M{Iﬁx = sﬁx = p,,, Where s is the ratio
of imports of intermediate inputs to the sum of trade in the final goods and the inputs

themselves that are linked through production chain. Notice that p}V (7, 7 72 + 7I%) and

pxF (tH + 78 78 7)) and that we can express trade volumes directly as functions of the
sum of trade taxes, B (71 + 77 78 4+ 7'} and M (78 + ¥ 7 + 7F). Thus, the trade-

weighted world prices depend on trade pohcles implemented against final goods and foreign

inputs: 7y (T{{ I e ) and ﬁg‘; (T{{ + i i rE ) Home local prlces for final goods

and imported foreign inputs can be expressed as functions of p ,01 and p me and home own
trade policies as follows:

DR [l [l
H H H P~ H Fzp H H Mzp
E ( (Tl’l s> pCL‘H (Tl’l s’T»’U’ s )7p96'F (TZ" s >)
w

— pff |11, P1
- pl n EH (Tl 77_5“0114/’5;4;?))
= pl (T{{7 57’5‘14/7’532)7
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And the home local equilibrium price of domestic inputs also can be expressed as a function
of " and 5, and home own policies: pfL (71, 72, 51", 5V ).

The home welfare function (5) is now rewritten as

W = 1-6)CS" (pi') + ' PST (i, by pih) + 2 PSE (PEL)
+(BF 4+ M) [pY - %] - [ YE (ot Py vl ) — (sz — ) M (pt', B2, )]

= WH (pl (7{17 fupi/V,PK) P1 7sz (7{17 f;ﬂ}/vypx) me (T{{7 fup‘ly7px) 759‘;‘;)7

The effects on home welfare of the foreign government’s policy choices are now channeled
only through Ap'Il/V and 52{/7 or the trade-weighted terms of trade. Similarly, using 5114/ =

MF ~ F : : :
(1—s)py = MFJiEFpl and p,. = sp = MfEiEfﬁz[;’ the foreign welfare function (6) is

rewritten as

W = 6CS"(py) + 75 PSE (p1)

+ (M +ED) [pr. =0 ] — [pE.EF (0F) — (0F — py) M (p])]
= W (r{.p7) .5 0E (75,50 ) . o)

which depends on the home government’s policy choices only indirectly, through ',5¥V and
~W
p Tp*

Based on the above home and foreign welfare functions expressed as functions of 75‘14/ and
',BK; and local prices, the global efficiency frontier is characterized by the following conditions:

/ - H F H H YPzp 1
[El] 0 = {1 — 8 [Wp{{ + Wpf} W L5 8~W WPZF 85‘1/‘/} 87'{1
opit opt | apy.
F H 9P1 H ry zp
[W + Wi |+ Wi g Wik, oot | o
opL opi!
. H f] TH TR
Wpf + sz ok + szF ari’

ap 8pH afﬁW
E2 0 = [W Wi |+ Wl s wil | S
= [1 — [ i o kg | ort
0 0
S ZF zF apxF TH 8,0 a’rl P

20



(B3] 0 = {

a aH ~W
[W +WF}+WH Doy i pﬁ‘ﬂapl

1—s Pey 8’15‘1” Pilp (‘3’/311/‘/ orl
opH | ap¥
[Wp +Wf]+WHap1 4w, PPan —pf,j
T T 8p sz 8p aTx
opt
W gp}q + Wl fff + Wi
Jonl _ [ F} H acH H T 1
(B4 0 {1—5 W+ W, +szH o + Wk 5| 5T
opt opt | apY
F H 1 H TH TE F
[W + szp] + Wi o wh o | ar W

~ ~ ~W 144
It follows from 22 — %1 — 1 — 5 and 8;””,5 = 8;“”5 that [E'1]" and [E2]" are identical and
71 71

H T
determine the gl?)blally :ﬂ%cient sum of trade taxes on final goods, (7'1 + 73 ) Also, it follows
from % — 8;7’”” = s and 8p L = ap L- that [E3] and [E4] are identical and determine the
globally efficient sum of trade taxes on forelgn inputs, (Tf +7F ) As for the globally efficient
mix of home trade policies, 7i and 7, we multiply [E3]’ 65@;2:}{ = —%

0 and add it to [E'l]" to restate the pair of conditions as

optt opit opit opt oY JorH
E5 ! 0= —WH WH TH WH TF WH 1 WH TH WH JCF )
[E5] - . ortl P orH " orH pi, TH T P apy /aTH

Similarly, for the correspondmg globally efficient mix of foreign policies, 71 and 7%, multi-

—gg‘l”;g} = —BPIF ;ZT; and adding it to [E2] yields
1 T

x

plying [E4]

0
[E6]  0=Wh +Wh M
P "r Op,, /OTE

Not only [E5]" but also [E6] indicates that at globally efficient policy choices, one govern-
ment’s policy changes holding 5‘1/[/ and 53; constant do not affect the welfare of the trade
counterpart and even have no first-order effect on its own welfare, which is a crucial difference
from [E6] in section 2.

Meanwhile, noncooperative trade policies chosen by each government in the Nash equi-
librium are now characterized by the following conditions:
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which are accompanied by
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By comparing Nash conditions with the global efficiency conditions, it can be seen that

N1+ [N2]' = [B2] = (1—s)Wi = E{' >0;
(N3] + N4 = [B3] = sWiw = Mf >0,

zF

which means that the sum of trade taxes on final goods, (T{I + 7t ), and that on inputs,
(Tf +7F ), employed in the Nash equilibrium is inefficiently high, respectively. We also find
that [N5)' = [E5]) and [N6] = [E6], which means that the trade policy mix employed
by home and foreign government in the Nash equilibrium is globally efficient, respectively.
Among the three sources of Nash inefficiencies that were detected in section 2.4, the third
source goes away by using the trade-weighted terms of trade. Furthermore, as we will confirm
it shortly, the remaining two sources of Nash inefficiencies disappear under the political
optimum.

Noncooperative trade policies chosen by each government under the political optimum
are now characterized by the following conditions:
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We can easily show that [PO1])'+[PO2|" = [E1] = [E2] and [PO3]|'+[PO4)' = [E3] = [E4],
which means that the sum of trade taxes (T{{ + ¥ ) and (Tf +7F ) is globally efficient under
the political optimum, respectively. That is, by using the trade-weighted terms of trade, the
Nash inefficiencies can be traced only to the terms-of-trade manipulation.

4.2 Market access based on the trade-weighted terms of trade

We are now ready to specify the market access using the trade-weighted terms of trade
that we proposed in the previous subsection. Given a particular set of trade-weighted world
prices, p}’ and ﬁg, we may re-define the foreign market access for final goods afforded for
the trade counterpart H and the home market access for foreign inputs afforded for the trade
counterpart F' as follows:

o= MEGE (L))
e = M (G () B (o ) ol (el )

In line with our analysis in section 3.1, let us suppose that home and foreign governments
negotiate over the levels of their tariffs and commit to the market access levels implied

by the agreed tariffs, (7‘1 R ) , and the corresponding trade-weighted world prices,

x x
(ﬂv, px) , and that the negotiation reaches to the efficient trade volumes such that m; = m?¥
and m, = m¥?. We will show that such trade agreement will achieve globally efficient
outcomes that are lasting.

On the one hand, home government may make adjustments to its once-agreed choices
of (T{I ,7H ) only so long as the adjustments do not alter the trade-weighted world prices
from (,01 , pr). Holding each trade-weighted world price constant, home government could
slightly raise 7/ and lower 72 simultaneously, or vice versa. Such unilateral policy adjust-
ments, however, imply that % and the equilibrium trade volume for inputs, M, should
remain unaltered in order to neutralize the effects of tariff changes on ﬁ;";. With both p¥” .
and M Constant the adjustments result in leaving p}" and the equilibrium trade volume
for final goods, E¥, unaltered as well. Therefore, even if home government makes unilateral
policy adjustments, it results in no impact on foreign welfare, only causing internal surplus

shift within the home country.
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On the other hand, foreign government may make adjustments to its once-agreed choices
of (7’1 ,7E ) only so long as the adjustments do not alter the trade-weighted world prices from
( 24 pxF) . Holding each trade-weighted world price constant, foreign government could lower
both 71" and 71" simultaneously so as to unilaterally open up the market for final goods, M,
while increasing the input trade volume, E'. Notice that such unilateral policy adjustments
leaving the trade-weighted terms of trade constant result in a lower p}” and a lower f)z[; , which
may improve or deteriorate the conventional terms of trade. In other words, what we found
in section 3.1 can be interpreted as indicating that foreign government sometimes can change
market access in a way that holds the conventional terms of trade constant but improves
the trade-weighted terms of trade to its advantage. As long as both p}" and ﬁa‘f; remain
constant, however, foreign government is no longer able to shift the cost of its unilateral
policy changes onto the home country without violating the market access commitment.
Hence, we would conclude that to achieve globally efficient outcomes in the presence of
cross-border unbundling, trade agreement can be designed by specifying the market access
commitment based on the trade-weighted terms of trade so that each government cannot
change market access in a way that improves the trade-weighted terms of trade.

4.3 Reciprocity

So far we found that in the presence of cross-border unbundling, governments can mutually
gain from a trade agreement which specifies the market access commitment based on the
trade-weighted terms of trade and sets the market access levels equal to the globally efficient
trade volumes. Then, how can such globally efficient outcomes be achieved through trade
agreement in a reciprocal manner? In trade negotiations, it is often the case that each
government views a reduction in its own tariff as a concession that is offered only if the
trading partner reciprocates with another concession. The general meaning of reciprocity
then refers to the balance of concessions that governments seek in the trade negotiations
(Bagwell and Staiger, 2001b). Let us start by formalizing what is meant by a balance of
concessions in our model of trade agreement with cross-border unbundling, in the same vein
as Bagwell and Staiger (2001b). We then consider the liberalization paths that governments
might follow in moving from Nash equilibrium to a globally efficient trade agreement.

We will say that a proposed set of tariffs, (7', 7" 711 7I'1) " achieves a balance of

r 'x

concessions relative to an existing set of tariffs, (7] 10 , 710, 7H0 7I0) " provided that, when

valued at existing trade-weighted world prices, the proposed tariff reductions together bring
about equal increases in the volume of each country’s exports and imports:

Y (00, 9) (B () = BY (7,73
= G et ) [ (e 7)< M ()] A () — 0 7).

x )

where M¥ denotes the home country’s imports of the numeraire good 0 and we simplify our
notation and express trade volumes as functions of the sum of trade taxes, 71 = 75 4+ 71" and
7. = 74 + 7. Using the requirement of balanced trade at a particular set of world prices,
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the reciprocity condition can be rewritten as

Y (710 71°,58) = 3 (11 o )] B ()
(e, 7R (0, 0, 70) (B (o) — B (7))
= (7 () < 7 (o ) A ()
— (1= s(79, x)) D (T?,TfO,TFO) [Mf (T%,Tm) M (71,72)} .

This condition is satisfied by any set of tariff reductions that (i) leaves both world prices and
trade volumes, or the trade-weighted world prices, unchanged, (ii) alters the trade-weighted
world prices in a way that keeps each country’s welfare unaffected by the changes in the
trade-weighted world prices, or (iii) alters the trade-weighted world prices in a way that
keeps the values each country can earn from trade in final goods and the associated inputs,
that is, value-added exports, unaffected by the changes in the trade-weighted world prices.

With a balance of concessions defined above, as liberalization occurs from the Nash
equilibrium and the sum of trade taxes, 71 and 7., is reduced, trade volumes increase and
the world prices adjust so that the effects of each government’s tariff reductions on the trade-
weighted terms of trade will neutralize with each other. In effect, each government seeks
reciprocal tariff reductions from the trading partner so as to coordinate with each other in
changing value-added created from trade in final goods and the associated inputs.

5 Conclusion

This paper considered a two-country model of trade agreement with cross-border unbundling
of production, in which the final-good producer imports foreign intermediate inputs, to
assemble them, combined with domestically-sourced inputs, into final goods, some of which
then are domestically consumed and the rest exported back to the trade counterpart. By
doing so, we showed that offshoring of intermediate inputs introduces a new reason for trade
policy intervention and changes the role and design of trade agreement to achieve globally
efficient outcomes. As one of the sources of inefficiencies arising in the noncooperative trade
policy choices, we highlighted an interrelationship between market-clearing prices of the
final goods and the associated domestic and foreign inputs through production linkage. The
impact of a trade policy targeting a certain product travels through the production linkage,
which gives rise to the local price externality as well as the terms-of-trade externality caused
by trade policy intervention. The potential of trade agreement to solve the inefficiencies
would be called for beyond the conventional market-access argument. Indeed, we proposed
to use the trade-weighed terms of trade to specify the market access in trade agreement with
the presence of cross-border unbundling.
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